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P R O C E E D I N G S 1 

1:33 p.m. 2 

CHAIR STETKAR:  The meeting will now 3 

come to order.   4 

This is a meeting of the Advisory 5 

Committee on Reactor Safeguards Subcommittee on 6 

Fukushima.  I am John Stetkar, Chairman of the 7 

Subcommittee.   8 

Members in attendance are: Ron 9 

Ballinger, Pete Riccardella, Harold Ray, Dick 10 

Skillman, Dennis Bley, Charlie Brown, and Joy 11 

Rempe.  Former ACRS Member Steve Schultz is also 12 

attending this meeting as our consultant. 13 

The purpose of this session is for the 14 

-- the Subcommittee to review and discuss the NRC 15 

Staff's white paper on closure of Fukushima Tier 3 16 

Recommendations related to containment vents, 17 

hydrogen control, and enhanced instrumentation, and 18 

its Enclosures 1 and 2. 19 

The Subcommittee will gather 20 

information, analyze relevant issues and facts, and 21 
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formulate proposed positions and actions as 1 

appropriate for deliberation by the Full Committee 2 

during our meeting in March. 3 

The meeting is being conducted in 4 

accordance with provisions of the Federal Advisory 5 

Committee Act.  Rules for the conduct of and 6 

participation in the meeting have been published in 7 

the Federal Register as part of the notice for this 8 

meeting. 9 

A transcript is being kept and will be 10 

made available, as stated in the Federal Register 11 

notice.  Kathy Weaver of our Staff is the 12 

Designated Federal Official for this meeting.  13 

A bridge line is open, available.  To 14 

effectively coordinate participation in this 15 

meeting, we will place the bridge line on mute so 16 

that individuals may listen in.  At an appropriate 17 

time later in the meeting, I will open up the 18 

bridge line for comments from members of the public 19 

and also from any -- any members of the public in 20 

our audience here. 21 

We request that participants in the 22 

meeting use the microphones located in the meeting 23 

room when addressing the Subcommittee.  When 24 

recognized, first identify yourself and speak with 25 
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sufficient clarity and volume so that you may be 1 

readily heard.  2 

We have received no written comments or 3 

requests for time to make oral statements from 4 

members of the public regarding today's meeting, 5 

and I would remind everyone to please check your 6 

little communications devices and make sure they 7 

are turned off so that we are not interrupted by 8 

those. 9 

Before we proceed with the meeting, 10 

there's a couple of things that I would like to do.  11 

First of all, this morning, we had a -- a very 12 

informative closed session presented by the 13 

industry regarding the use of Severe Accident 14 

Management Guidelines, their integration with the 15 

Emergency Operating Procedures, and a walkthrough 16 

of that process. 17 

And I would like to express our 18 

gratitude to the Nuclear Energy Institute, and in 19 

particular, Steve Kraft; members of the Boiling 20 

Water Reactors Owners Group; members of industry 21 

organizations and -- and utilities who participated 22 

in that session.  I know that the -- the logistics 23 

for coordinating that session were -- were daunting 24 

at best, and -- and probably nearly impossible at 25 
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worst, and it -- it was very informative, came 1 

across very, very well, and we -- we very much 2 

appreciate everyone's efforts for that session. 3 

Second order of business is that this 4 

morning, we also had a presentation by Mr. Takashi 5 

Hara, who is the Deputy General Manager of the 6 

Tokyo Electric Power Company Washington office, to 7 

Dr. Stephen Schultz, who is now our consultant, and 8 

who was previously a member of the ACRS.  Is he 9 

here?  Oh, good.  Previously a member of the ACRS, 10 

and chaired the Subcommittee for -- for whatever -- 11 

probably to Steve seemed forever, until the end of 12 

December last year. 13 

And I would like to read into the 14 

record a certificate of appreciation to Dr. Stephen 15 

P. Schultz in recognition and appreciation of your 16 

exemplary leadership and dedication for the 17 

enhancement of nuclear safety, especially with 18 

regard to your role as Fukushima Subcommittee Chair 19 

of the Advisory Committee on Reactor Safeguards, 20 

presented by Tokyo Electric Power Company, and it 21 

is signed by Mr. Anegawa, who is the Chief Nuclear 22 

Officer, and Mr. Masuda, who is the Chief 23 

Decommissioning Officer of Tokyo Electric Power 24 

Company. 25 
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And again, on the public record, Steve, 1 

congratulations.  It is well-deserved and an honor. 2 

CONSULTANT SCHULTZ:  And on the record, 3 

I would like to say that it is a distinct honor, 4 

especially to be recognized by Tokyo Electric Power 5 

Company, and I am pleased to accept this, 6 

personally of course, but also on behalf of the 7 

ACRS for everyone's work on this.  It has been a 8 

pleasure to lead as Chair of this Subcommittee, but 9 

the decisions, the outcomes, and the results of our 10 

work is always by committee, and so the Advisory 11 

Committee on Reactor Safeguards also of course 12 

shares if not owns this accomplishment as well, so 13 

thank you very much. 14 

CHAIR STETKAR:  Thanks.  And with that, 15 

we will proceed with this afternoon's session, and 16 

I guess Greg, you have it?  It is always good to 17 

know who is going to start. 18 

I will turn over the proceedings to 19 

Greg Bowman of -- 20 

MR. G. BOWMAN:  Okay, thanks -- 21 

CHAIR STETKAR:  -- NRR. 22 

MR. G. BOWMAN:  -- John.  As John 23 

mentioned, my name is Greg Bowman.  I am the Branch 24 

Chief for the Orders Management Branch in JLD.   25 
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Bill is going to be providing some 1 

additional background in a minute, but obviously, 2 

coming to resolution on the open Tier 2 and 3 3 

Recommendations taking into consideration all the 4 

substantial work that has been done over the last 5 

several years on Tier 1 in addition to some of the 6 

related Commission decisions has been a very high 7 

priority for the Staff, certainly over the last six 8 

months, and for even longer than that. 9 

So this afternoon, we will be 10 

discussing our draft final assessments for three of 11 

those Recommendations, and those were ones that 12 

were designated as Group 2 Recommendations in our 13 

October Commission paper, which you all helped us 14 

with. 15 

As you know, the Commission recently 16 

approved our proposals from that paper, and so we 17 

owe the Commission a final assessment of those 18 

three Recommendations by the end of March.   19 

The draft final assessments that we are 20 

here today to discuss are largely consistent with 21 

the initial assessments that we provided you in 22 

advance of the meetings we did late last year, with 23 

additional supporting information included, things, 24 

for example, to address some of the concerns we 25 
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heard from your letter to the Commission last year. 1 

Before I turn it over to Bill, you 2 

know, I would be remiss if I did not point out that 3 

our initial assessments from that October paper 4 

benefitted greatly from the insights we heard from 5 

the Committee, and so I want to thank -- thank you 6 

again for all your help with that and just thank 7 

you in advance for the -- for the support in 8 

getting these assessments finalized. 9 

Our -- you know, our overriding goal is 10 

to make sure we come out in the right place, and 11 

your insights certainly are key to that, so thank 12 

you -- thank you in advance.  And with that, I'd 13 

turn it over to Bill to give some background.  14 

MR. RECKLEY:  Okay.  As Greg mentioned, 15 

in the aftermath of Fukushima, the accident at 16 

Fukushima, the Commission formed its Near-Term Task 17 

Force and then got issues and recommendations from 18 

other sources, including the ACRS and the Staff. 19 

We prioritized those in 2011 and into 20 

2012 into what has become I think generally 21 

familiar, the three tiers: Tier 1 being primarily 22 

the orders and the requests for information related 23 

to seismic and flooding hazard reevaluations; then 24 

there were some Tier 2 items that we couldn't 25 
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pursue immediately because of a lack of staff or a 1 

need for some other studies; and then there were 2 

the Tier 3 items, which likewise we deferred until 3 

staff became available or we learned from our 4 

implementation of the Tier 1 -- Tier 1 items. 5 

In SECY-15-0137 from October of 2015, 6 

we went through and provided the Commission with 7 

plans for the closure for the remainder of the Tier 8 

2 and Tier 3 items.  In that paper, we grouped the 9 

remaining items into three groups.  Group 1 were 10 

those that the Staff felt were ready to close.  11 

Group 2, we thought we could close from a technical 12 

standpoint, but we had not had interactions with 13 

the public or at that time the ACRS, and so 14 

recommended that we -- we have one more set of 15 

interactions.  And then Group 3 were to be closed 16 

by the end of the year, and those we needed to do 17 

some more planning or to develop a means of 18 

implementing those recommendations before going 19 

back to the Commission with a -- with a final 20 

proposal. 21 

So we are here today to talk about 22 

three items that were -- that made up the Group 2 23 

Recommendations in SECY-15-0137.  As Greg 24 

mentioned, those are the Near-Term Task Force 25 
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Recommendation 5.2, which was to assess vents for 1 

containments other than Mark I and Mark II, 2 

containments keeping in mind that Mark I and Mark 3 

II were separated out and were the subject of 4 

specific actions and Orders 12, 50, and then that 5 

was superseded by Order EA-13-109, the severe-6 

accident-capable hardened vent; NTTF Recommendation 7 

6 on hydrogen control and mitigation within -- 8 

within containments and in adjacent structures such 9 

as reactor buildings or auxiliary buildings; and 10 

then a Recommendation that largely came out of the 11 

early ACRS interactions, which was the Staff should 12 

evaluate enhancements to reactor and containment 13 

instrumentation for severe accidents or beyond-14 

design-basis events. 15 

We received a letter from the ACRS 16 

dated November 16, 2015 on SECY-15-0137, and it -- 17 

it identified for these three items a couple 18 

questions or requests that we address, and we will 19 

try to do that today.  We tried to do it in the 20 

white paper that we provided in preparation for 21 

this meeting, but obviously, if you have questions 22 

as we go through what -- how we tried to address 23 

your questions, today would be an opportune time to 24 

pursue that. 25 
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And as Greg mentioned, the Commission 1 

did in general approve what we laid out in that 2 

paper as plans in their Staff Requirements 3 

Memorandum, dated February 8.   4 

Being a licensing guy, I'd be remiss, I 5 

guess, if I did not come back to what the Staff's 6 

mission is and how it differs sometimes between 7 

general discussions and what we perceive our 8 

mission to be and our direction from the 9 

Commission, which was to evaluate these 10 

Recommendations and make decisions or 11 

Recommendations on whether regulatory actions were 12 

required or warranted. 13 

In order to do that, we used 14 

established processes.  We have talked to the ACRS 15 

Committees and Subcommittees in different forums 16 

about the backfit process and the guidance that is 17 

associated with rulemakings and NUREG/BR-0058, and 18 

the backfit rule, 50.109. 19 

I also like to emphasize that while the 20 

focus is often on how the NRC does this, this is a 21 

federal government thing.  We -- you know, the NRC 22 

is not the only agency that looks at cost-benefits 23 

assessment in order to make regulatory decisions.  24 

Other regulatory bodies do it by law or by 25 
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executive order, and we fall into that -- that same 1 

camp. 2 

So basically, the process as it is laid 3 

out in this figure from the NUREG is for a -- an 4 

assessment to first be done on what's the -- what's 5 

the safety benefit, or what's the risk reduction, 6 

associated with a possible change, or the possible 7 

imposition of a regulatory requirement. 8 

If that is found to be substantial, 9 

then we can go to the next step, which is to do a 10 

cost-benefits assessment to see if the costs of 11 

implementing that requirement are justified by the 12 

benefits that it would provide.  And then if both 13 

of those are yes, we would go through and do either 14 

a generic or a plant-specific imposition of new 15 

requirements. 16 

But if either of those are no, then the 17 

guidance is that that backfit does not warrant 18 

being imposed, and this is a way the NRC 19 

establishes regulatory stability and just a general 20 

mission of simply not constantly requiring changes 21 

to be made for increasingly diminishing safety 22 

returns. 23 

So that is the process we are under, 24 

and that is the focus of the paper, in the white 25 
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paper, was to look at these particular 1 

recommendations in regards to adding venting or 2 

other improvements to the containments for other 3 

than Mark I and Mark IIs that were already 4 

addressed, for hydrogen control and mitigation, and 5 

for enhanced instrumentation, to see whether, when 6 

we run it through that process, an additional 7 

regulatory requirement would be justified. 8 

At the same time, we are able now to 9 

take into account decisions the Commission has 10 

made, and there's been many since Fukushima.  There 11 

was the economic consequence paper in SECY-12-0110 12 

that basically reinforced that we would continue to 13 

look at safety and use the safety goals as the 14 

primary measure of imposing new requirements, and 15 

one that was more recent was on SECY-15-0065 on the 16 

mitigation of beyond-design-basis event rulemaking, 17 

where the Commission directed the Staff to remove 18 

regulatory requirements for the SAMGs.  We would 19 

look at it within the ROP to make sure that the 20 

industry initiative was implemented and maintained, 21 

but there would not be a specific regulatory 22 

requirement imposed.   23 

At the same time we go through and kind 24 

of stress this backfit and regulatory analysis 25 
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aspect of what we look at, you have to acknowledge, 1 

or we have to acknowledge, that there's 2 

enhancements that are possible.  In -- in our 3 

speak, they were going to be found to be marginal 4 

safety improvements, but it's hard to look at 5 

plants that were designed in the 1970s and 1980s in 6 

the year 2016 and say there's not ways that risks 7 

could be reduced or that enhancements or upgrades 8 

couldn't be made that would be beneficial. 9 

But that is not the question that we 10 

are asked.  We are asked are they enough beneficial 11 

to cross the backfit hurdle?  And that is what we 12 

will answer today. 13 

One of the comments from the ACRS in 14 

your letter, and we have added some discussion in 15 

the paper, is that there were -- there was severe 16 

accident research going on before Fukushima, and it 17 

is going to continue, and it will be informed by 18 

the accident at Fukushima, and that work will 19 

continue.  You know, the Office of Nuclear 20 

Regulatory Research has whole programs on severe 21 

accident modeling.   22 

We will obviously take into account the 23 

studies that are going on at the site in regards to 24 

reconstructing the accident and learning from 25 
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what's discovered as they decommission that 1 

facility.  Some of the long-term health studies we 2 

mentioned in SECY-15-0137.  Although we were 3 

closing out some of the items on emergency 4 

planning, if there are new insights that come out 5 

of any of those health studies, we can easily 6 

reopen issues and -- and address them, if we were 7 

to be surprised by an outcome of a study. 8 

Just to cut right to the chase, I 9 

guess, we -- we gave you a white paper in 10 

preparation.  That white paper will be the basis 11 

for a Commission paper that is due at the end of 12 

March, and we believe, although we've added some 13 

discussion, all of that discussion went to confirm 14 

the initial findings, which was that there was not 15 

a basis to impose additional regulatory 16 

requirements on these three Group 2 items. 17 

And with that, I guess I can take some 18 

questions, and then we will -- if there are any -- 19 

and then we can go right into the first topic, 20 

which is the Enclosure 2 of the white paper, which 21 

addresses enhancements to instrumentation.  22 

CHAIR STETKAR:  Yeah, I wanted to 23 

address your second bullet on the slide, and it's 24 

something that struck me repeatedly as I read 25 
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through the white paper, and especially in areas 1 

where you refer to the ACRS. 2 

Again, I have to emphasize, this is a 3 

Subcommittee meeting, so I am speaking for me, not 4 

the ACRS. 5 

The arguments often seem to be made in 6 

these -- in the white paper on -- on various topics 7 

that well, the Commission did not approve a 8 

regulatory requirement for the SAMGs, and -- and a 9 

particular issue, whether it is venting or whether 10 

it is instrumentation, is an element of the SAMGs 11 

or required to support the SAMGs.  Therefore, that 12 

element can't be justified because the Commission 13 

has already said the SAMGs are not required by 14 

regulations. 15 

That may be the Staff's interpretation.  16 

The ACRS, if you refer back to our letter of April 17 

22, 2015, when we discussed regulatory requirements 18 

for SAMGs -- I -- I won't read the quotes.  I have 19 

them here.  But I will just refer you back to that 20 

letter and the public. 21 

As we noted in that letter, the salient 22 

issue to us is not whether each licensee should 23 

develop SAMGs.  It was -- it was and remains our 24 

position that they should.  Our deliberations 25 
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regarding the SAMGs relied primarily on pragmatic 1 

considerations of whether rulemaking is needed to 2 

formally require SAMGs given the industry's current 3 

commitment to their development and the Staff's 4 

assurances that regulatory oversight functions will 5 

ensure that they are implemented, trained, and 6 

maintained, current through the life of each 7 

facility. 8 

Our conclusion based on those specific 9 

deliberations that are presented in our letter was 10 

that rulemaking to formally require SAMGs was not 11 

warranted.  In my opinion, those same 12 

considerations don't necessarily apply to other 13 

technical issues that may affect plant safety and 14 

for which licensees have heretofore not made any 15 

commitments. 16 

So what I am looking for is technical 17 

justification that indeed the safety benefits, for 18 

example, from each of these issues outweigh the 19 

costs, not the fact that simply because they're 20 

somehow related to SAMGs and the Commission has 21 

said there is no regulatory requirement for SAMGs, 22 

therefore the Staff can say well, obviously, there 23 

is no regulatory requirement for these other 24 

issues.  25 
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But I just wanted to read that into the 1 

record because the implication that the ACRS has 2 

bought into the fact that there is no regulatory 3 

need for SAMGs in an absolute sense will justify 4 

ACRS concurrence that -- that a particular 5 

technical issue that we're going to be discussing 6 

today or in future meetings does not merit 7 

regulatory requirements, at least in my opinion, 8 

does not follow. 9 

MR. RECKLEY:  Okay.  And we can have 10 

that discussion as we go through.  We don't believe 11 

we were quite as blunt as that, although there were 12 

some staff who said why aren't we being as blunt as 13 

that -- 14 

CHAIR STETKAR:  Well, it struck me -- 15 

MR. RECKLEY:  -- the Commission has 16 

already agreed that there's no SAMGs, then why are 17 

we going to all this effort?   18 

But I think we'll get into the 19 

discussion, but on the specifics, I just want to 20 

make clear, we were not really referring to the 21 

ACRS position on SAMGs.  It was the -- the 22 

Commission's decision in and of itself, and -- 23 

CHAIR STETKAR:  The white papers go 24 

back and -- 25 
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MR. RECKLEY:  No no no -- 1 

CHAIR STETKAR:  They -- the ACRS is 2 

often linked in, so -- so be careful.  I just 3 

wanted to state it for the record -- 4 

MR. RECKLEY:  That is fine.  5 

CHAIR STETKAR:  -- to clearly separate 6 

the ACRS's deliberations, as stated in our letter, 7 

and there, the Committee's deliberations speak for 8 

themselves in the letter.  It is not my opinion. 9 

MR. RECKLEY:  Okay. 10 

CHAIR STETKAR:  It may be separate from 11 

whatever the Commission's deliberations to reach 12 

their conclusion.  13 

MR. RECKLEY:  Okay. 14 

CONSULTANT SCHULTZ:  Bill, one more 15 

point that relates to this level of discussion, and 16 

that is you mentioned the activities that are 17 

related to Fukushima investigations going forward, 18 

and that those would be continued as Staff 19 

activities, under the guise of Staff activities, 20 

and in the white paper, you mentioned that if 21 

anything -- if any findings come forward from 22 

Fukushima investigations associated with these 23 

issues going forward, then that would -- that would 24 

potentially open a door for further discussion with 25 
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the Commission related to that. 1 

And then the other similar element 2 

that's in the white paper that you provided is that 3 

you also have international activities that are 4 

ongoing with regard to standards development and 5 

other related comparable -- or comparative projects 6 

that are ongoing with other countries.  And that, 7 

as I interpreted it, is in the same category, that 8 

in going forward, if things come out of those Staff 9 

engagements, that changes could be made or 10 

adjustments could be made.  Am I getting that 11 

correctly?  12 

MR. RECKLEY:  Yes, basically.  I mean, 13 

we feel comfortable at this point doing that 14 

because we think those activities are going to not 15 

reverse what we're saying here, that -- that 16 

they'll support it or at least not override it.  17 

Otherwise, we would wait for their outcome to be 18 

finished. 19 

But given what we think will be the 20 

outcome, we are comfortable to say we will continue 21 

those studies, and if there is anything that comes 22 

from them, we have generic issues programs, we have 23 

other programs that exist that we can feed that 24 

information into, bring it to the Commission's 25 
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direction -- attention, and then, if action is 1 

warranted, we -- we can pursue that. 2 

CONSULTANT SCHULTZ:  One -- one key 3 

example is associated with the standards associated 4 

with instrumentation and related investigations 5 

into instrumentation capability in severe 6 

accidents. 7 

MR. RECKLEY:  And Joe will talk about 8 

that. 9 

CONSULTANT SCHULTZ:  Good.  10 

MR. RECKLEY:  Yes. 11 

MR. SEBROSKY:  Good afternoon.  My name 12 

is Joe Sebrosky.  I am a Senior Project Manager in 13 

the Japan Lessons Learned Division.  I work for 14 

Greg. 15 

And this topic is reactor and 16 

containment instrumentation for beyond-design-basis 17 

conditions.  It is actually Enclosure 2 of the 18 

white paper.  We're doing the white paper in 19 

reverse order because of the nexus to the morning 20 

session that industry provided on SAMGs.  21 

So Bill has already said for the 22 

background that this was based on an ACRS 23 

recommendation to assess the need to enhance 24 

reactor containment instrumentation.  It was 25 
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prioritized, again as Bill said, as Tier 3.  And if 1 

you look at the current status as reflected in the 2 

white paper, the Staff has interacted with domestic 3 

and international organizations.  We've analyzed 4 

Tier 1 activities.  Bill mentioned the mitigation 5 

of beyond-design-basis event rulemaking, and we'll 6 

talk about that in a little bit. 7 

The ongoing work to develop a consensus 8 

standard, which Mr. Schultz talked about, we'll go 9 

into that in a little bit more detail.  And the 10 

last slide, the initial assessment was included in 11 

SECY-15-0137.  If you look at the way Enclosure 1 12 

and Enclosure 2 of the white paper were developed, 13 

anything that is in italics is from the SECY paper 14 

15-0137. 15 

If there is a change bar to the left, 16 

it is new information, so that is our way of both 17 

internally and communicating with folks externally 18 

identifying the new information that is in both of 19 

these assessments.  20 

CHAIR STETKAR:  Before we -- this -- 21 

this again, I don't know where to ask it, so I'll 22 

just ask it now.   23 

One of the new parts, there's a new 24 

Footnote 2 in Enclosure 2, and it says "Discussions 25 
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throughout this Enclosure related to assessing 1 

possible regulatory actions refer to comparing the 2 

potential safety benefits of plant modifications 3 

against the thresholds defined in NRC guidance for 4 

the backfit rule," which Bill reminded us about. 5 

"This guidance states that 6 

uncertainties and limitations should be addressed 7 

qualitatively, and, to the extent practical, 8 

quantitatively, in the supporting documentation for 9 

the proposed regulatory action." 10 

You know, I went back and read things, 11 

and I think that's backwards.  I think that the 12 

guidance strongly emphasizes quantification of the 13 

uncertainties.  I can point to things in NUREG/BR-14 

0058, Revision 4.  I -- I don't want to waste our 15 

time pulling out quotes, but there's -- there's one 16 

notable one. 17 

It says "Even inexact quantification 18 

with large uncertainties is preferable to no 19 

quantification."  So I am curious why the Staff now 20 

is taking a strong position that you can make 21 

qualitative arguments, and those are in fact in 22 

preference to quantification, because I saw no 23 

quantification at all for instrumentation.  24 

MR. SEBROSKY:  Well, so we can talk 25 
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about that for a second, and -- 1 

CHAIR STETKAR:  And no addressing 2 

uncertainties.  3 

MR. SEBROSKY:  I -- I understand, so I 4 

will try to address the question, and maybe we can 5 

put the quantitative and qualitative in reverse 6 

order. 7 

But one of the things, especially for -8 

- 9 

CHAIR STETKAR:  It's not -- it's not 10 

reverse order in a footnote.  It's a fundamental 11 

concept that I'm getting to -- 12 

MR. SEBROSKY:  I -- 13 

CHAIR STETKAR:  -- you can't -- 14 

MR. SEBROSKY:  -- so -- 15 

CHAIR STETKAR:  -- you can't fix this 16 

by changing the order of a footnote.  17 

MR. SEBROSKY:  So I'll try to -- I'll 18 

try to address the question, and to the extent that 19 

I don't, then we can come back to it. 20 

The -- there are references throughout 21 

Enclosure 2 to SECY-15-0065, and again, that's the 22 

Proposed Rule for Mitigation of Beyond-Design-Basis 23 

Events that was provided to the Commission in April 24 

of 2015. 25 



 28 

 NEAL R. GROSS 
 COURT REPORTERS AND TRANSCRIBERS 
 1323 RHODE ISLAND AVE., N.W. 
(202) 234-4433 WASHINGTON, D.C.  20005-3701 (202) 234-4433 

 

And we don't repeat all the arguments 1 

that were in that SECY paper about the Commission -2 

- the Staff's proposal in that -- in that document, 3 

which had a detailed backfit analysis, when it came 4 

to SAMGs, and Tim Reed can correct me if I say -- 5 

misstate anything. 6 

The Staff's proposal was we've done the 7 

quantitative analysis of SAMGs.   8 

CHAIR STETKAR:  You did -- for the 9 

record, you did a quantitative analysis based on 10 

two scenarios for BWRs with Mark I and Mark II 11 

containments.  The ACRS in our letter noted that 12 

those analyses were insufficient to technically 13 

justify broad conclusions about SAMGs for the 14 

entire fleet.  That is not a verbatim quote from 15 

our letter, but it is pretty close.  16 

MR. SEBROSKY:  I understand.  So the 17 

Commission -- 18 

CHAIR STETKAR:  So be careful about 19 

overcharacterizing what technical analyses were 20 

done to justify no need for SAMGs -- 21 

MR. SEBROSKY:  I -- 22 

CHAIR STETKAR:  -- also. 23 

MR. SEBROSKY:  I understand.  So to the 24 

extent that I am trying to characterize what was in 25 



 29 

 NEAL R. GROSS 
 COURT REPORTERS AND TRANSCRIBERS 
 1323 RHODE ISLAND AVE., N.W. 
(202) 234-4433 WASHINGTON, D.C.  20005-3701 (202) 234-4433 

 

that SECY paper, 15-0065, and in your ACRS letter 1 

that was both provided to the Commission for their 2 

consideration, both of those documents were 3 

provided to the Commission, good, bad or 4 

indifferent, it had quantitative analysis in it, 5 

and in that document, it -- the SECY-15-0065, it 6 

essentially said based on the quantitative analysis 7 

alone, we cannot make an argument that it trips the 8 

backfit criteria to make it a requirement. 9 

Nevertheless, and this gets to the 10 

qualitative discussion, we the Staff at the time 11 

believed that SAMGs provide a defense-in-depth 12 

function such that it -- it -- when you take the 13 

quantitative arguments plus the qualitative 14 

arguments that were placed in that SECY paper, we 15 

believe those two combined trip the threshold such 16 

that SAMGs should be a requirement. 17 

That is my characterization of what was 18 

in SECY-15-0065 and also what I believe was 19 

reflected in your letter that went before the 20 

Commission.  21 

So when you get back to the footnote, 22 

what we were trying to capture in that -- in that 23 

footnote is the process that was used to -- to look 24 

at SAMGs in light of the mitigation of beyond-25 
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design-basis events, and the Staff's conclusion at 1 

the time that it made sense to make SAMGs a 2 

requirement, that, as you know, that -- that 3 

argument was rejected by the Commission. 4 

Now, I am looking around to see if I 5 

mischaracterized anything.  Tim -- Tim is 6 

indicating no. 7 

So going back to the footnote, that in 8 

the footnote is what we were trying to capture.  9 

CHAIR STETKAR:  Well, but -- but again, 10 

this -- this now closes the loop to something that 11 

I said I wasn't going to belabor, but I guess I 12 

have to.  That footnote also then goes on, and I 13 

have lost my place here, so forgive me. 14 

The second -- the second part of the 15 

footnote that I did not read specifically says what 16 

you just mentioned: "The SRM for SECY-15-0065 17 

provides the Commission's decision that licensees' 18 

regulatory commitments to implement and maintain 19 

SAMGs are sufficient and no additional regulatory 20 

requirements are needed in this area.  Therefore, 21 

we the Staff can justify the fact that no 22 

regulatory requirements are needed for 23 

instrumentation because we can make the qualitative 24 

arguments linked to the Commission's decision on no 25 
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need for SAMGs." 1 

And as I said in my introductory 2 

remarks, it is not clear to me personally that the 3 

ACRS will follow that line of reasoning.  We -- we 4 

-- I certainly would like to see a technical 5 

justification for why severe-accident-capable 6 

instrumentation, why you cannot show a quantitative 7 

safety benefit for that, given the fact people will 8 

have SAMGs because people will have SAMGs.  9 

CHAIR STETKAR:  With no instrumentation 10 

and SAMGs, where does that leave the operators, and 11 

what is the safety benefit to that? 12 

MR. SEBROSKY:  So there's slides, 13 

there's upcoming slides -- 14 

CHAIR STETKAR:  Okay. 15 

MR. SEBROSKY:  -- where we try to make 16 

-- to the extent that it's not clear and then we 17 

have to make adjustments to Enclosure 2, we will 18 

try to do that, but we tried to make the argument, 19 

and we have some bullets that we'll talk about here 20 

in a minute, that -- that look at instrumentation 21 

in light of the SAMGs and how it's used. 22 

So I think we'll address it -- 23 

CHAIR STETKAR:  Okay. 24 

MR. SEBROSKY:  -- to the extent that 25 
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it's lacking, then we can come back to it.  1 

CHAIR STETKAR:  I had to by the way 2 

mention, I didn't see a good point -- I wanted to 3 

get -- you know, fire the shot across the bow -- 4 

MR. RECKLEY:  You know, I'll weigh in -5 

- 6 

CHAIR STETKAR:  -- early so -- 7 

MR. RECKLEY:  -- and probably make it 8 

worse -- 9 

CHAIR STETKAR:  -- so --  10 

(Laughter.)  11 

MR. RECKLEY:  The general argument that 12 

we make in these cases, where we say the Commission 13 

does not -- decided not to have a requirement for 14 

SAMGs, and therefore the supporting things likewise 15 

would not fall -- are addressed by that general 16 

decision, my analogy is the Commission decided we 17 

didn't need to carry a spare tire.  And if we don't 18 

need a spare tire, then we don't need a wrench to 19 

change the tire. 20 

And so it's that kind of a general kind 21 

of an argument.  The Commission in a broad sense 22 

said the regulatory action for SAMGs is not 23 

warranted, and therefore, again, as we get in here, 24 

those things that are needed to address the SAMGs 25 
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are going to fall under the same category. 1 

And by the way, since the 1980s, 2 

everything in severe accident space has generally 3 

fallen into this category, that when you do a 4 

backfit assessment, the nature of that, it involves 5 

dealing with the severe accident -- 6 

CHAIR STETKAR:  Station blackout rule -7 

- 8 

MR. RECKLEY:  -- it's hard to think of 9 

a -- 10 

CHAIR STETKAR:  -- is part of that, the 11 

ATWS -- 12 

MR. RECKLEY:  No -- 13 

CHAIR STETKAR:  -- ATWS stuff? 14 

MR. RECKLEY:  -- those are beyond-15 

design-basis events rules, but not severe accident 16 

conditions rules.  17 

CHAIR STETKAR:  Okay. 18 

MR. RECKLEY:  And so those -- 19 

MR. G. BOWMAN:  Bill, and if I could 20 

just -- correct me if I state this wrong, and Eric, 21 

you're at the microphone, so you can help me too. 22 

The -- the reason that SAMGs, we 23 

couldn't quantitatively justify them as a new 24 

requirement, was because of the low likelihood of a 25 
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severe accident.  So that logic would extend to 1 

severe accident instrumentation clearly. 2 

I understand your point that without 3 

that tie, there doesn't -- it doesn't make a lot of 4 

sense, but I think that is the tie that supports 5 

our --  6 

MEMBER RAY:  How do the inspectors then 7 

view this scope which the industry is going to a 8 

lot of effort to implement and so on?  But do they 9 

view it the same way you have just described, which 10 

is that it is outside of anything that we as a 11 

regulating agency have a responsibility to ensure 12 

is done? 13 

MR. G. BOWMAN:  No.  So the Commission 14 

in part of their SRM on the MBDBE rulemaking told 15 

us that while we can't impose a requirement for 16 

SAMGs, they should be looked at by the inspectors 17 

under the ROP.  So the inspectors will verify that 18 

SAMGs are being implemented or they're available, 19 

and if they find deficiencies, they can't issue 20 

violations because there is no requirement, but 21 

they can issue findings under the ROP which would 22 

be addressed by licensees. 23 

MEMBER RAY:  Okay.  So that is an 24 

important distinction.  They are findings, but not 25 
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violations.  1 

MR. G. BOWMAN:  That is correct.  And 2 

so we're still developing the inspection process 3 

and how that will look, but that was clearly -- 4 

MEMBER RAY:  I guess just for 5 

interest's sake, I'd say that's something I'd be 6 

interested in seeing -- 7 

MR. G. BOWMAN:  Yes. 8 

MEMBER RAY:  -- down the road more 9 

about, because this is all evolving, but the status 10 

of being subject to findings but not enforcement is 11 

-- 12 

MR. G. BOWMAN:  That would -- 13 

MEMBER RAY:  -- an interesting nuance 14 

that -- we talked this morning, as you may know, 15 

about training accreditation as another way of 16 

thinking about this same thing, so thank you. 17 

MR. E. BOWMAN:  This is Eric Bowman.  18 

I'm one of the other special advisors in the Japan 19 

Lessons Learned Division, and I just wanted to add 20 

to what Bill and Joe had to say regarding how we 21 

approached the issue of Severe Accident Management 22 

Guidelines in SECY-15-0065 that provided the draft 23 

that proposed the rule on mitigation of beyond-24 

design-basis events to the Commission. 25 
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We have looked at not only the analyses 1 

that were done for the containment protection and 2 

release reduction rulemaking effort, but we also 3 

looked at other analyses that had been done of 4 

similar natures, like the State of the Art Reactor 5 

Consequence Analyses, and saw that the level of 6 

remaining risk was such that the maximum averted 7 

cost recovery that would be available assuming that 8 

no Severe Accident Management Guidelines were -- 9 

were implemented on a voluntary basis.  10 

The site was so low that we could not 11 

justify it, and Tim Reed can chime in if I have 12 

mischaracterized that.  And our conclusion in 13 

developing the paper was that further work 14 

obviously could be done to better define what the 15 

maximum averted cost recoveries would be for all of 16 

the remaining fleet, but that the additional work 17 

probably would not rise to the level of showing a 18 

substantial safety benefit.  19 

That was the basis for what we 20 

recommended to the Commission, that it would be 21 

necessary to add the qualitative benefits that are 22 

achievable.  We recommended the inclusion of 23 

requirements in the proposed rule for the Severe 24 

Accident Management Guidelines, but we 25 
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characterized those proposed requirements as 1 

including no changes to the capabilities of the 2 

instrumentation that was in place in existing 3 

operating power reactors because of the existence 4 

within the voluntarily implemented Severe Accident 5 

Management Guidelines of techniques for -- or 6 

calculational aids for determining the appropriate 7 

courses of actions to take in the event that the 8 

existing instrumentation was unavailable. 9 

Our reasoning behind that was that 10 

given the low level of risk remaining for severe 11 

accidents, there would be a smaller amount of risk 12 

that could be averted with the Severe Accident 13 

Management Guidelines that were maintained under 14 

the voluntary industry initiative if they had 15 

better instrumentation.  We did not do any 16 

analytical look at what the changes in the courses 17 

of action are, but our thought was that in the vast 18 

majority of circumstances, the courses of actions 19 

that would have needed to be taken would all wind 20 

up being add water to remove heat from the reactor 21 

core or the core debris in order to prevent further 22 

damage. 23 

And in the context of our 24 

recommendation that Severe Accident Management 25 
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Guidelines be required but no improvements be 1 

required for the instruments to show that they were 2 

capable of providing accurate readings in a severe 3 

accident context, the Commission told us that we 4 

could not require Severe Accident Management 5 

Guidelines, and that is really what goes into the 6 

follow-on work that Joe is briefing you on, that 7 

given the Commission declined to allow us to 8 

propose a requirement for Severe Accident 9 

Management Guidelines that did not include a 10 

requirement to upgrade the instruments to make them 11 

severe-accident capable, it is unlikely that we 12 

will be able to quantitatively justify a 13 

requirement to upgrade the instrument capability 14 

for currently operating power reactors in any case. 15 

MEMBER REMPE:  Just to follow up with 16 

what Harold was saying and a little bit about what 17 

you were saying, if it's under the ROP, which is 18 

risk-based, I've heard you say yeah, we're going to 19 

check the box, or the inspectors will check the box 20 

to make sure they have updated SAMGs, but how much 21 

additional attention will be given?  22 

MR. G. BOWMAN:  I think it is too soon 23 

to tell because we are -- we are a little ways away 24 

from developing the program.  I -- 25 
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MEMBER REMPE:  Is there anything else 1 

like that in the ROP that is risk-based, and so it 2 

does not get much attention, that would be a good 3 

analogy to kind of characterize -- 4 

MR. G. BOWMAN:  We look at -- 5 

MEMBER REMPE:  -- it? 6 

MR. G. BOWMAN:  -- like voluntary 7 

initiatives associated with groundwater, for 8 

example.  I am not -- 9 

MEMBER REMPE:  Yeah? 10 

MR. G. BOWMAN:  -- off the top of my 11 

head, I am not coming up with anything, but -- 12 

MEMBER REMPE:  I guess I am curious 13 

about how much attention they will get.  14 

MR. G. BOWMAN:  Yeah, okay. 15 

MR. SEBROSKY:  So -- so if you go to 16 

Slide 8, the -- some of these topics, we have 17 

already talked about. 18 

The insights gained from the mitigation 19 

of beyond-design-basis event rulemaking, there were 20 

two things that I wanted to -- to note on that 21 

bullet that have already been touched on. 22 

One is that SAMGs are -- are not a 23 

requirement based on what the -- what the 24 

Commission directed.  However, when you look at 25 
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that SRM, there's three things on SAMGs that are 1 

buried in that SRM.  In the first paragraph is 2 

SAMGs are not a requirement.  If you go to the SRM 3 

and go through the middle of it, you see that the 4 

Commission directs the Staff to ensure that the 5 

EOPs, EOPs, the Emergency Operating Procedures, the 6 

extensive damage mitigation guidelines that 7 

resulted from the security orders B.5.b, and the 8 

loss of large areas of the plant due to fire or 9 

explosion, and the FLEX support guidelines, all 10 

work together with the SAMGs, and there is a 11 

transition between those, and they are integrated. 12 

You -- you saw some of that discussion 13 

this morning as industry walked you through the 14 

SAMGs' implementation and how you transition from 15 

the EOPs to the SAMGs.  That is embedded in the 16 

Commission's direction. 17 

The other thing that is embedded in the 18 

Commission's direction, and it is in the last 19 

paragraph, is that make SAMGs -- put them -- put 20 

them in the ROP.  So I'll talk about that just for 21 

a second.  Greg -- Greg has brought it up. 22 

When you take a look at that last 23 

paragraph and -- and combine it with the first 24 

paragraph, that is unique, right?  It is not a 25 
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regulatory requirement, but it should be in the 1 

ROP. 2 

We are -- we have already started to 3 

engage industry on the changes to the -- to the 4 

ROP.  There's some preliminary thoughts that have 5 

been discussed in public meetings, and as Greg 6 

indicated, we are -- we are working to develop that 7 

process. 8 

And there's two -- two other groups 9 

other than the JLD that are involved with this.  10 

It's the Inspection Branch within NRR, and then 11 

also the expertise on SAMGs is in our Division of 12 

Risk Analysis within -- within NRR.  13 

And at a -- at a very high level, the 14 

preliminary -- the preliminary thoughts are 15 

captured in an NEI letter.  In October last year, 16 

they came in and -- and said we believe SAMGs are 17 

important.  Even though they are not a requirement, 18 

we believe they are important.  Each licensee will 19 

docket a commitment to update their SAMGs in 20 

accordance with the generic guidance documents that 21 

are being revised to reflect Fukushima lessons 22 

learned, and they will do that in a time frame 23 

consistent with when we expect major revisions. 24 

This morning, you heard a discussion 25 
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about Revision 3 to the PWR Owners Group generic 1 

guidance.  There's also currently, if you go back 2 

to Commission -- the Commission meeting on -- on 3 

the mitigation beyond-design-basis-event 4 

rulemaking, you see timelines for the PWR Owners 5 

Group, also including generic guidance. 6 

So what you see reflected in NEI's 7 

letter back in October is a promise that all 100 8 

operating units will commit to have a docketed 9 

commitment that we could inspect against, having -- 10 

upgrading their SAMGs. 11 

What we say in the -- in the white 12 

paper is we now have docketed letters from all 100 13 

plants to do exactly that.  We are trying to work 14 

through the ROP process, but what we have -- what 15 

we have described in public meetings regarding the 16 

ROP, right now, we think it's a two-phased 17 

approach. 18 

The first phase is, in accordance with 19 

the commitment, the first thing that industry 20 

committed to have in place by the end of October of 21 

this year, and Steve Kraft can correct me if I am 22 

wrong, but what they committed to by October of 23 

this year is all licensees will have a process in 24 

place when they do a plant modification to assess 25 
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that plant modification's impacts on the SAMGs.  1 

That is a near-term commitment, and that is to 2 

capture things like the changes that they're -- 3 

physical changes that they're making to the plant 4 

for FLEX support and other changes. 5 

So if there is an additional capability 6 

being added, or if there is a capability that is 7 

being removed that could affect the SAMGs, that 8 

will be considered as part of the change process 9 

for the plant modification. 10 

What we said in public meetings is the 11 

ROP, by the end of this year, will be updated to 12 

reflect that we will inspect those commitments.  13 

There is a longer term in -- it's consistent with 14 

the NEI letter, there's longer-term commitments 15 

from all 100 utilities that essentially give their 16 

site-specific schedule for updating the SAMGs to 17 

reflect the generic guidance. 18 

So when Rev 4 of the SAMGs come out for 19 

the PWR Owners Groups, what the commitment letters 20 

reflect is the licensees need time to implement 21 

those SAMGs on a site-specific basis.  That is a 22 

longer-term activity, and it has a different 23 

timeline for BWRs because of the severe accident 24 

water addition and severe accident water management 25 
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guidelines than -- than PWR's. 1 

That longer-term activity, we're also 2 

in the process of trying to -- to determine our 3 

involvement in two aspects.  Number one, even 4 

though it's not a requirement, taking a look at 5 

those generic guidance documents as they're being 6 

developed so that, if we do have comments, it's not 7 

a review.  To the extent that we do have comments, 8 

we'd be provided the opportunity to comment on it. 9 

And there is also a need for us as a 10 

regulatory body to understand what the generic 11 

guidance documents were -- would be saying because 12 

we also have an incident response function. 13 

So we are in the process of sending a 14 

letter back to industry saying high level, this is 15 

what we're going to do, short-term, long-term, and 16 

we expect engagement with industry on -- on that 17 

activity. 18 

The other thing that I wanted to touch 19 

on for the mitigation of beyond-design-basis event 20 

rulemaking is something that Eric Bowman touched 21 

on, but it is reflected again in Enclosure 2 of the 22 

white paper, and that is what the mitigation of the 23 

beyond-design-basis proposed rule last April said 24 

relative to instrumentation.  25 
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And what it said relative to 1 

instrumentation in that paper is the Staff did not 2 

think additional regulatory requirements to enhance 3 

instrumentation were needed, and it said for four 4 

reasons.  And the four reasons were the SAMGs 5 

provide for use of alternate instruments; they 6 

include courses of action to take when no reliable 7 

instrument is available; includes consideration of 8 

instrument uncertainties due to severe accident 9 

conditions; and it provides for use of 10 

computational aids when direct diagnosis is not 11 

available. 12 

So this gets back to the discussion of 13 

it wasn't just SAMGs aren't a requirement, 14 

instrumentation is not a requirement.  We had 15 

embedded in that SECY paper and embedded in this 16 

white paper those four reasons why good, bad, or 17 

indifferent, the staff did not think 18 

instrumentation enhancements met the regulatory 19 

threshold. 20 

The -- if you look at the rest of this 21 

-- rest of these slides, you have a bullet 22 

discussion of continued work on endorsement of 23 

industry standards.  We'll -- we'll touch on this 24 

in the next couple slides.  This -- this gets back 25 
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to another comment. 1 

There is an IEEE 497 standard that is 2 

being upgraded for severe accident capabilities, 3 

and we are -- we are thinking that we would rev -- 4 

provide a revision to Reg Guide 1.97.  I will talk 5 

about that in the slides. 6 

Interactions with domestic and 7 

international organizations, again, that was 8 

mentioned earlier.  We also included, and we talked 9 

about this the last time, the discussion of the 10 

continued reviews on -- on new reactors.  New 11 

reactors, fundamentally, are treated differently.  12 

They are not in -- they were not in backfit space.  13 

But there were Commission policies established in 14 

the 1990s that essentially dictated a process on 15 

how you would do an analysis to ensure that the 16 

instrumentation, although not environmentally 17 

qualified for severe accidents, could survive 18 

severe accidents such as core-on-the-floor 19 

scenarios. 20 

And those assessments are embedded in 21 

all the new reactor designs that have been 22 

certified going back to the ABWR, the Advanced 23 

Boiling Water Reactor. 24 

If you go to the next --  25 
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MR. G. BOWMAN:  If I could just, just 1 

as a time check, you've got 15 minutes left to stay 2 

on the agenda.   You have six -- 3 

CHAIR STETKAR:  Don't worry too much.  4 

Don't worry too much about the agenda.  This is a 5 

Subcommittee meeting.  We are -- we -- 6 

MR. G. BOWMAN:  I want to make sure -- 7 

CHAIR STETKAR:  -- we have more stamina 8 

than you do.  9 

MR. RECKLEY:  You can use up all my 10 

time. 11 

MR. SEBROSKY:  Okay.  So the initial 12 

conclusion in the paper was there was a limited 13 

additional safety benefit and no further regulatory 14 

action was needed. 15 

If you go to Slide 9, Slide 9 is simply 16 

a characterization of -- an attempt at the 17 

characterization of the ACRS letter on SECY-15-0137 18 

for this particular issue.  Expand the discussion 19 

of calculational aids; include discussion on how 20 

Severe Accident Management Guidelines and aids are 21 

capable of leading operators to take the correct 22 

action, even if minimal instrumentation is 23 

available; and provide a discussion of the 24 

validation work used to determine what 25 
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instrumentation is necessary before, during, and 1 

subsequent. 2 

We attempted to address that in 3 

revisions that we made to the document.  I alluded 4 

to the -- the standards that are being revised, 5 

IEEE 497, and then the associated Change to Reg 6 

Guide 1.97 as discussed in the paper. 7 

The current status of IEEE 497, as I 8 

understand it, when we wrote the paper, the white 9 

paper, in the beginning of February, we thought 10 

that it was going to be issued by the end of March.  11 

The electrical engineering folks in our -- in our 12 

office are now telling me that that is now more 13 

likely a spring time frame, up April, May time 14 

frame. 15 

So that schedule has slipped back a 16 

little bit from what we originally thought.  17 

Nevertheless, we do believe it is -- the statements 18 

about Reg Guide 1.97 are accurate, that it would 19 

take about a year to update Reg Guide 1.97 once we 20 

have that Revision in-house. 21 

We did expand discussion of the SAMG 22 

instrumentation to address ACRS comments and then 23 

the input from the external stakeholders.  Just to 24 

touch on that real quick, we did have a meeting on 25 
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January 7th with stakeholders.  We got additional 1 

input from industry that's reflected in the 2 

document.  We did get one comment in this area, a 3 

concerned member of the public expressed concern 4 

that when we went to look at the state of SAMGs 5 

post-Fukushima, we sent inspectors out to all the 6 

sites to -- to look at the status of SAMGs.  SAMGs 7 

were a voluntary initiative prior to Fukushima. 8 

And it is reflected in SECY-15-0065 9 

that we found a spectrum of capabilities when it 10 

came to SAMGs.  The member of the public expressed 11 

concern that what is going to prevent that from 12 

happening again?  And our answer in the paper is 13 

that, unlike last time, SAMGs will be part of the 14 

ROP. 15 

CHAIR STETKAR:  Just help -- help me 16 

out, because you've said a couple of times you 17 

expanded the discussion in the white paper to 18 

address ACRS -- issues in our letter regarding 19 

additional justification for instrumentation. 20 

If I look at the new material, and I do 21 

word searches, which I did, I can find one sentence 22 

that says "The newer guidance addresses the use of 23 

any available indications, including consideration 24 

of potential uncertainties and the use of 25 
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computational aids when direct diagnosis of key 1 

plant conditions cannot be determined solely from 2 

instrumentation." 3 

That's it?   4 

MR. SEBROSKY:  Well, so the new 5 

discussion is on page 17, 18, and 19. 6 

CHAIR STETKAR:  17, 18, and 19. 7 

MR. SEBROSKY:  So to the extent that it 8 

-- anyway, that -- that was our -- the discussion 9 

that we added to -- 10 

CHAIR STETKAR:  Okay. 11 

MR. SEBROSKY:  -- to address the ACRS 12 

comments. 13 

CHAIR STETKAR:  Okay.  So it's -- but 14 

that's just a -- it's basically a copy of the 15 

industry's slides during the -- that public 16 

meeting?  I mean -- 17 

MR. SEBROSKY:  When you say it's a copy 18 

of the industry's slides, it -- it certainly is the 19 

high points of what industry said -- 20 

CHAIR STETKAR:  Okay. 21 

MR. SEBROSKY:  -- from that meeting, 22 

but to the -- to the extent that additional 23 

language needs to be added, then we can take a look 24 

at it. 25 
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But from my perspective, it is more 1 

than that.  It was a synopsis of what I believe 2 

industry conveyed to you during this morning's 3 

meeting.  So we can -- the -- the next two -- the 4 

next two Slides, 11 and 12, attempt to capture what 5 

we added and why we added it. 6 

CHAIR STETKAR:  Okay, good, thank you. 7 

MR. SEBROSKY:  This is Slide 11.  So 8 

when you look at Slide 11, it is consistent with 9 

what industry provided us in the January 7th 10 

meeting.  It is also consistent with the -- the 11 

Severe Accident Management Guidelines walkthrough 12 

that you were provided this morning. 13 

And what you heard this morning, and 14 

what we heard January 7th, is there are technical 15 

support guidelines that are part of the SAMGs.  16 

There are four major parts of that technical 17 

support guidelines: the control parameter 18 

assessment guideline, the plant status assessment 19 

guideline, the function status assessment 20 

guideline, and then the emergency planning 21 

guideline, severe accident guideline action 22 

assessment guideline. 23 

The reason that the control parameter 24 

assessment guideline is sub-bulleted on this slide 25 
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is because it was -- it was thought that that is 1 

responsive to what we said in SECY-15-0065 2 

regarding what do you do if you don't have reliable 3 

instrumentation, and what you heard this morning, 4 

and what we heard January 7, is when you look at 5 

the control parameter assessment guidelines, it 6 

validates control parameter readings.  They monitor 7 

and trend the important parameters.  They adapt the 8 

frequency of the monitoring based on the rate of 9 

change of monitor parameters, and they perform 10 

technical support calculations to ensure that the 11 

parameters that they are using to make the 12 

assessment are -- are reasonable. 13 

I think what you heard this morning and 14 

what we heard January 7 is the licensees, when they 15 

do their actions, do not rely on one set of 16 

instrumentation.  They rely on multiple sets of 17 

instrumentation to provide backup indications of -- 18 

of what the plant is actually doing and what the 19 

actual plant conditions are. 20 

So this was added to the discussion to 21 

try to be responsive to the -- what we thought we 22 

heard about what do you do if -- if you don't know, 23 

if you suspect instruments are -- are unreliable 24 

because they're in a severe accident environment? 25 
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You go to Slide 12.  This is, again, a 1 

blowup of what we heard January 7 and what I think 2 

you heard this morning on what's embedded in the 3 

control parameter assessment guidelines, and it -- 4 

it's simply the principles that are used when 5 

validating instrumentation.  6 

So this gets back to use of other 7 

indications to confirm readings to ensure that 8 

assessments are confirmed from two of these 9 

sources.  When actions are taken, parameters are 10 

monitored to ensure instrumentation response as 11 

would be expected.  If you -- if you believe water 12 

is going into the reactor vessel, you should see 13 

reactor vessel water level respond accordingly.  If 14 

you don't, then the water is either not going, or 15 

you think it's going, or the instrumentation is 16 

suspect.  17 

Trends and changes in trends may be 18 

true even when absolute values of readings are not.  19 

You heard a discussion about that this morning.  20 

And then assessment to consider physical 21 

explanations for instrument readings: that is part 22 

of what's embedded in the control parameter 23 

assessment guidelines. 24 

Again, Slide 11 and 12 attempt to 25 
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capture what we added to the assessment guideline 1 

to be responsive to what we thought was in the -- 2 

in the ACRS letter. 3 

If you go to the next slide -- 4 

MEMBER BROWN:  Excuse me, before you go 5 

to the next slide, though -- I'm ahead of you.  I 6 

read the list, I read your enclosures, saw the 7 

differences between italics and other types of 8 

stuff.  And it was a very good demonstration this 9 

morning.  I don't disagree with a lot of, you know, 10 

the things they did, except if you walk through 11 

that, almost every action they took was based on an 12 

assumption that a sensor was working.  Put all the 13 

other stuff aside, something had to be working in 14 

one way or another.  Let me finish. 15 

And -- I just lost my thought.  That's 16 

what happens when you get old. 17 

CHAIR STETKAR:  Well, while you are 18 

thinking, I will -- and I don't want to -- we have 19 

to be careful because this morning's session was a 20 

closed session, and it was not -- 21 

MEMBER BROWN:  I'm not going to -- I've 22 

got it, I've got it -- 23 

CHAIR STETKAR:  Okay -- 24 

MEMBER BROWN:  -- thank you for -- 25 
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CHAIR STETKAR:  -- I knew you'd 1 

eventually get to it. 2 

MEMBER BROWN:  You said "closed," and 3 

that reminded me.  I'm not going to say anything -- 4 

but then you look at specific actions that they 5 

took, and they were based on very specific numbers.  6 

It did this, for this number, we do this.  It goes 7 

to this number, we do -- it's nice to have trends, 8 

it's nice to have it's going up or it's going down, 9 

but when you have your SAMGs specifically going -- 10 

or your actions, which -- which, regardless of 11 

which type of guidelines or procedure you're using, 12 

have very specific numbers, you're -- you're making 13 

an assumption, a judgment that those numbers are 14 

now accurate. 15 

And I am not going to -- I can't quote 16 

the numbers because they're specific to the 17 

specific plants they were dealing with.  So the 18 

idea that the indirect measures and some of these 19 

others and just trends are adequate to make these 20 

decisions, in my opinion, not -- I can't speak for 21 

anybody else -- rests on somewhat shaky ground. 22 

Now, if they were less specific in the 23 

development of their SAMGs and had some other 24 

metrics -- you talk about indirect measures which 25 
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were thrown in there relative to -- that didn't 1 

rely on a specific level, a specific temperature, a 2 

specific pressure -- all of those were called out.  3 

And that -- those are based -- and admittedly, this 4 

was not a severe -- severe accident where, you 5 

know, stuff was really getting contaminated, and 6 

this scenario was not one of the really hardcore 7 

scenarios that you would have to -- that I have had 8 

in my mind when I have talked about enhanced 9 

instrumentation. 10 

And I don't mean the entire suite of 11 

instrumentation.  You know, my thoughts, and I 12 

think I have made the comments in other meetings, 13 

that there should be some specific items 14 

introduced, but not -- you don't necessarily have 15 

to have every pressure detector or every level 16 

detector or every, every, every, ad infinitum.  17 

That's beyond even my thought processes. 18 

But I still have some misgivings about 19 

how you can use these when the processes and the 20 

actions taken are being based on very specific 21 

responses from the instrumentation. 22 

MR. SEBROSKY:  So I'm looking to 23 

industry and Mr. Kraft in particular if I 24 

mischaracterize what -- what I believe I heard this 25 
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morning, and I will try to stick to the non-1 

proprietary portions of the discussion. 2 

So there is an assertion -- or there 3 

was a -- if I understand the concern correctly, you 4 

have instrumentation that's within the containment 5 

that could be subjected to a severe accident 6 

environment, and it may become unreliable.  My -- 7 

my response, and I'll look again to industry to 8 

correct me if I'm wrong, one of the -- one of the 9 

things that -- that you would expect is it is not a 10 

step change that an instrument -- that the scenario 11 

goes through. 12 

Before you get to a core melt 13 

condition, you would, in the scenario that was 14 

described this morning, you see reactor vessel 15 

water level lowering before you have a severe 16 

accident, so you certainly know that you have 17 

problems.  You're within the calibration and the 18 

environmental qualification for that instrument.  19 

Trends are telling you that you're in a bad place, 20 

and you saw the transition from when they went from 21 

EOPs to SAMGs. 22 

Those trends would continue, and if you 23 

see, again based on you're putting water into the -24 

- you believe the reactor vessel in a severe 25 
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accident environment, and that instrument is not 1 

acting correspondingly, you now have reason to 2 

suspect water isn't going where it's supposed to, 3 

or the instrument is not working right. 4 

The other thing that you have when it 5 

comes to alternate instrumentation, and again, you 6 

can correct me if I'm wrong, it's not just 7 

instrumentation inside containment.  You have pump 8 

pressures that are outside containment.  You lit 9 

off the pump, you know the -- 10 

MEMBER BROWN:  Pump didn't work.  11 

MR. SEBROSKY:  Well no, I understand, 12 

but at one point in time, a pump did work, right 13 

after there was core-on-the-floor and they were 14 

pumping water they believed into the -- into -- 15 

MEMBER BROWN:  The breach. 16 

MR. SEBROSKY:  Into the breach. 17 

So my response is -- is that there's 18 

certainly trends that are -- that you would have 19 

before you have a core melt condition that would 20 

provide an assessment, and after that, if you're 21 

not seeing the instruments respond like you think 22 

they should respond, there's alternate 23 

instrumentation available to help with that 24 

assessment. 25 
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MEMBER BROWN:  Well their transitions -1 

- 2 

MR. SEBROSKY:  Is there anything that -3 

- 4 

MR. BUNT:  Joe, this is Randy Bunt.  5 

One thing from this morning's session, I think 6 

there may be a little bit of confusion.  When we 7 

did the definitive number adjustment, that was in 8 

EOP space.  And we also made that decision based on 9 

a conservative assessment of multiple readings.  10 

When we went to the SAG space and made 11 

determinations, we were using multiple assessments 12 

of conditions to ensure that the physics and the 13 

science all supported the conclusion of a 14 

signature, or a conclusion of a condition, that we 15 

were in. 16 

So we were not relying strictly on an 17 

instrument or -- or a particular instrument, we 18 

were relying on a set of them and the overall 19 

parameters when we were in the SAGs, and you -- but 20 

you are correct that when we were earlier in EOPs, 21 

we were relying more heavily on a particular 22 

instrument that was still within a significant band 23 

of its operating mode.  24 

MEMBER BROWN:  Yes, but also, the point 25 
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was made that this was a relatively slow-moving 1 

controlled type of scenario, not a more severe 2 

scenario of a -- some partial line break or LOCA of 3 

some type where you had a more rapid transition 4 

where you may get to these points and not 5 

necessarily be able to use -- you don't know the 6 

condition under those circumstances, it's not as 7 

predictable.  8 

MR. BUNT:  And that is correct, and we 9 

would not use the same definitive number-based item 10 

in the EOPs if that were to occur, we would 11 

transition into those SAGs and, using the multiple 12 

sources and the best estimates and that and that 13 

time as opposed to -- we didn't simulate that type 14 

of demonstration this morning, so that would be a 15 

different one, and that is more typical of the 16 

older -- the original basis for where the SAGs were 17 

developed from also. 18 

MEMBER BROWN:  Okay, yeah, I understand 19 

your point, yet it is hard to step back from the at 20 

least two experiences that -- and which a number of 21 

papers have been written on recently where every 22 

one of the papers' conclusions was that confusion 23 

and inadequate responses were driven in many 24 

circumstances by lack of understanding of the plant 25 



 61 

 NEAL R. GROSS 
 COURT REPORTERS AND TRANSCRIBERS 
 1323 RHODE ISLAND AVE., N.W. 
(202) 234-4433 WASHINGTON, D.C.  20005-3701 (202) 234-4433 

 

conditions, whether it's in every report or whether 1 

it's -- there's two or three other papers that we 2 

came across in the last couple of weeks thanks to 3 

Ms. Rempe anyway -- 4 

MR. BUNT:  Right. 5 

MEMBER BROWN:  -- to me, and all, every 6 

one of them without fail, noted that in the 7 

progression of the TMI and the Fukushima issues 8 

were significantly affected by -- their actions 9 

were affected by their lack of really being sure of 10 

what they were looking at, and how they should 11 

respond, in addition to -- aside from the lack of 12 

power.  Obviously, that was -- but our focus has 13 

been on trying to make sure you have power, that is 14 

always nice, it's always more than nice.  15 

MR. BUNT:  Correct, and -- 16 

MEMBER BROWN:  So -- 17 

MR. BUNT:  -- I won't disagree that we 18 

have learned a lot of lessons both from TMI and 19 

from the Fukushima events and many other events 20 

over the last 35 years, and we are continuing to 21 

learn on it, and we are continuing to train people 22 

on this, and we do -- this is not an exact science, 23 

especially when we get in the SAGs.  24 

We have done a lot of signature work 25 
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from what we saw from Fukushima events, and a lot 1 

of it was done from TMI events, and we will 2 

continue to learn from those, and we will learn 3 

more as we get more forensics on exactly what 4 

happened there.  5 

MEMBER BROWN:  65 years and we have had 6 

two major events with multiple reactors, and it is 7 

obviously not so vanishingly small that these are 8 

not going to occur again.  9 

MR. BUNT:  Correct. 10 

MEMBER BROWN:  And therefore, I still -11 

- I guess I would probably stand with my 12 

fundamental feeling that these -- that the 13 

likelihood is not as vanishingly small as the Staff 14 

and others for these severe accidents -- as it's 15 

being advertised as a basis for what we're doing. 16 

I will stop right there in these 17 

circumstances.  18 

MEMBER REMPE:  You know what?  This -- 19 

with what you've said this morning, what I saw this 20 

morning, I really appreciated everything that is 21 

being done, and what I -- one of the things I also 22 

appreciated was that you said well, we are looking 23 

at all the sensors, and we are comparing it with 24 

what our best-estimate MAAP code would predict, but 25 
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one also has to consider that there is a big 1 

discrepancy in MAAP and MELCOR for example with the 2 

hydrogen that would be -- 3 

MR. BUNT:  Correct. 4 

MEMBER REMPE:  -- generated, and MAAP 5 

is on the low end on that, and have you guys -- and 6 

that is something that will come up later with the 7 

next topic here too, but how do you take into 8 

account when something jumps out that is different 9 

than what your MAAP analysis, which is the 10 

underlying -- one of the underlying things of these 11 

SAGs, would predict?  Do you see what I am trying 12 

to ask here? 13 

MR. BUNT:  Yes, I mean, the intent is 14 

by the time you've -- you get to some of those -- 15 

even with the fast-occurring loss of water event, 16 

some of the situations you're talking about are 17 

still hours removed, and when you get there, we are 18 

looking at having a good bit of technical expertise 19 

engaged throughout the -- the industry, and we also 20 

have some modeling, and some of those discrepancies 21 

will be discussed and evaluated and, you know, the 22 

best evaluation will -- will come through. 23 

And most of the time, it will be a 24 

conservative decision using both those tools, so -- 25 
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MEMBER REMPE:  And I think -- 1 

MR. BUNT:  -- whichever -- 2 

MEMBER REMPE:  -- that's all you -- 3 

(Simultaneous speaking.)  4 

MR. BUNT:  -- there.  5 

MEMBER REMPE:  -- can do when you don't 6 

know -- 7 

MR. BUNT:  Correct. 8 

MEMBER REMPE:  -- what the answer is at 9 

this time, but I just was -- 10 

MR. BUNT:  Right. 11 

MEMBER REMPE:  -- curious -- 12 

MR. BUNT:  And then -- 13 

MEMBER REMPE:  -- about that. 14 

MR. BUNT:  And make sure you -- you 15 

know, the last one kind of is make sure that you 16 

understand the -- what the plant and what you 17 

expect, the -- once you do start putting water 18 

certain places, then you start expecting to see hot 19 

development, do you expect to see that steam start?  20 

So that gives you some other secondary indications, 21 

and some of those secondary indications are where 22 

you would drive from as opposed to as much in the 23 

model, and then you say which model matched best 24 

for that application?   25 
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So that's where you would be going to 1 

in that section.  2 

MEMBER REMPE:  Okay. 3 

MR. BUNT:  Does that -- 4 

MEMBER REMPE:  Okay, thank you. 5 

MR. WILLIAMSON:  My name is Bill 6 

Williamson.  I am from TVA in Browns Ferry, and I 7 

am also here for the Owners Group. 8 

 I wanted to just add some stuff to 9 

this.  Those principles that they've got up there 10 

are the principles we developed to figure out what 11 

was going on at Fukushima Dai-ichi Units 1, 2, and 12 

3.  To -- we've made most of the changes to our TSG 13 

based on -- not based on MAAP or MELCOR or the 14 

differences.  When we didn't have anything, we used 15 

that, but we went to what the operators had at 16 

Fukushima Dai-ichi and Dai-ini and other places and 17 

figured out with this information, how would you 18 

make the determinations? 19 

And we're not asking operators in the 20 

SAMGs to make hard-and-fast numbers.  We are asking 21 

them to make determinations, and the plant status 22 

assessment part of the TSG shows them how to make 23 

those plant status assessments.  24 

I assume all of you are familiar with 25 
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the sequence of events at Fukushima Dai-ichi Unit 1 

1.  Unit 1 had the loss of AC and DC power about 45 2 

minutes after the earthquake, and they lost all 3 

indications.  At that point, the isolation 4 

condenser was not in service.  At that point, the 5 

operators -- maybe this is hindsight, but the 6 

operators could know several things. 7 

They could know that -- they could know 8 

what RPV pressure was at the very last time when it 9 

happened, when they lost it, indication, and they 10 

know that before they start losing any level, 11 

pressure has got to go up to the SRV setpoint, and 12 

pressure is going to be controlled there. 13 

They had observed enough to know that 14 

they did not have a significant leak, they did not 15 

have a significant break at that point.  They knew 16 

water level would not start dropping until the SRV 17 

started opening, and then they could know that the 18 

water level would fall at a certain rate. 19 

They knew that they had to get 20 

injection in to the RPV.  That is what they had to 21 

do.  They had to find a way to do that.   22 

If you were to follow our procedures, 23 

our procedures would say when you don't know what 24 

RPV water level is, you go to RPV flooding, 25 
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Contingency 4, and what that would have you do is 1 

depressurize and come in with everything that you 2 

can come in with except, because they had no 3 

control of pressure, they could not depressurize. 4 

So they're sitting there, they would 5 

have been sitting in that procedure, and that 6 

procedure where you don't know what water level is 7 

transfers to the SAMGs when you have indications of 8 

core damage occurring.  And the core damage 9 

occurring that they saw would have been the high 10 

radiation readings in the reactor building. 11 

About 10 o'clock, they started limiting 12 

access to the reactor building.  At that point, 13 

they could have used -- we would have had for them 14 

a calculational aid that says you reached top of 15 

active fuel probably about an hour, hour and a half 16 

after you lost indications, not five hours after, 17 

so you're somewhere down in the core at this time, 18 

and you would recognize core damage occurring 19 

because of the indications of high radiation in the 20 

reactor building probably detected by rad 21 

protection just having a dose meter. 22 

They would know at that time they need 23 

to transfer to the Severe Accident Management 24 

Guidelines, and if they think they have no break at 25 



 68 

 NEAL R. GROSS 
 COURT REPORTERS AND TRANSCRIBERS 
 1323 RHODE ISLAND AVE., N.W. 
(202) 234-4433 WASHINGTON, D.C.  20005-3701 (202) 234-4433 

 

that point, they would probably end up in Step RCL, 1 

just as we did in the demonstration, and then they 2 

would be looking for any indications of an RPV 3 

breach by the core debris, but that would be 4 

expected at some time past. 5 

So what I am trying to show you here is 6 

how there was enough information for them to 7 

navigate in the procedures through that event when 8 

there was practically no indications available, and 9 

one of the things they were doing at that point was 10 

trying to get indications back by bringing in 11 

batteries and stuff, and they started getting them 12 

in. 13 

They got the -- you asked, Dr. Rempe, 14 

about the different water levels.  The operators 15 

under that scenario would have thrown both of them 16 

out because they were both indicating above top of 17 

active fuel when it was very far -- even the most 18 

conservative calculation could not have gone out 19 

that far and say you're still above TAF.  That's 20 

how you would use the calculational aids to confirm 21 

or deny the truth of these indications.  22 

And I -- I guess all I am really trying 23 

to do is walk you through verbally how we would use 24 

those kind of things to figure out what was going 25 
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on at the plant.  And the last thing I will say is 1 

where we assess to consider a physical explanation 2 

for an instrument, primarily I was looking at what 3 

Unit 3 -- Unit 1 did when they injected on March 23 4 

and the pressure began rising in containment, in 5 

RPV pressure. 6 

When they cut back on injection, it 7 

began dropping again.  It took five and a half 8 

hours before the temperatures came on-scale, but if 9 

you look at where the temperatures were trending at 10 

that time, you can see that they were trending 11 

towards saturation for the pressure that the 12 

containment was at at that time, and that is how 13 

you would know you could be able to trust that 14 

indication even though you might not trust its 15 

absolute value.  16 

I want to thank you for letting me 17 

express my opinions here.  18 

CHAIR STETKAR:  Thank you.  Phil, you 19 

were -- you're gone.  20 

(Laughter.)  21 

CHAIR STETKAR:  He gave up.  Joe, back 22 

to you.  23 

MR. SEBROSKY:  So this is the 24 

conclusion slide that -- the next steps in the 25 
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process, as Bill indicating, were targeting per the 1 

Commission direction to provide a SECY paper by the 2 

end of March. 3 

The expectation is that we will meet 4 

with the Full Committee again at your discretion 5 

and that independent of our paper, you will provide 6 

your thoughts to the Commission on -- on these 7 

analyses.  And then the last bullet is, as 8 

discussed in the document, the -- the related 9 

activities, mainly the IEEE 497 and the Reg Guide 10 

1.97, are going to continue as part of existing 11 

Agency processes. 12 

But in no uncertain terms, what we 13 

recommend in the paper, and when you look at the 14 

conclusion, is the Staff's recommendation is this 15 

issue is closed.   16 

Anything else?  That's -- that's all I 17 

had.  18 

CHAIR STETKAR:  Are there any other 19 

Members' questions for Joe or on this general 20 

topic, instrumentation?  Because we're going to 21 

switch gears and go to containment, you know, 22 

venting for other types of containments and control 23 

of hydrogen.  So if we have anything else on 24 

instrumentation, this is -- this is the 25 
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opportunity.  1 

MEMBER SKILLMAN:  I would like to make 2 

a comment, John. 3 

I want to start where Steve Kraft ended 4 

this morning when he talked about what happened to 5 

TMI2 when the fourth and final reactor coolant pump 6 

was secured, and the many people that waited with 7 

some anxiety to see whether or not the reactor 8 

coolant system would go into natural circulation, 9 

which it did. 10 

And until that time, there had never 11 

been a full-scale test or demonstration of a 36-12 

inch hot leg competing against 12-foot-high core 60 13 

or 80 feet away with that manometer driving the 14 

flow, which is what was driving the flow. 15 

What Steve Kraft did not say is why 16 

that pump was stopped, because as that pump was 17 

running, it was removing heat because that 18 

generator -- both steam generators were steaming.  19 

One was running forward, and the other was running 20 

backwards. 21 

The reason that reactor coolant pump 22 

stopped is because third and final pressurizer 23 

level instrument failed.  The instrument was 24 

healthy, but the terminal box was in the basement 25 
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of the building, and the basement of the building 1 

by that time had many feet of water in it, shorted 2 

out the connections.  The instrument was great.  3 

The connections failed. 4 

As I think back, and I am around this 5 

table loath to talk about all that experience 6 

because it sounds preachy, but I don't want to be 7 

preachy, but we learned some lessons about the need 8 

for instrumentation at TMI2, and the -- and the 9 

comment that coming in here is like addressing a 10 10 

to the minus 15 event just really makes my blood 11 

boil because I believe there are some basic issues 12 

that industry has to deal with, and that is how do 13 

you keep your headlights on?  How do you know what 14 

is going on inside that building?  15 

The B&W reactors had no reactor vessel 16 

water level instrumentation and power.  It's a 17 

shutdown function. 18 

So I am sympathetic and empathetic with 19 

the idea that there is a point of diminishing 20 

returns for more and more investment in stuff that 21 

does not give you a real return on your investment.  22 

But I am also of the mind that there are some basic 23 

principles that we are guided by, and that is we 24 

need to know -- we need to know where we are 25 
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virtually all of the time, even with simple and 1 

cheap instruments. 2 

And I think that is an awful lot of 3 

what we were trying to communicate when we wrote 4 

the Recommendation for that -- for that additional 5 

instrumentation, and seeing it get -- Bill, in your 6 

analogy, seeing it committed to the wrench because 7 

you don't need a spare tire just seems to me to be 8 

not where we really ought to be. 9 

We are smart enough to do the things 10 

Mr. Williamson just talked about, but all of that 11 

is in the rearview mirror.  The men and women at 12 

Fukushima did not have those tools.  So what is the 13 

next event when we do not have the tools we need?  14 

We lost our tools at TMI2.  For all of this work, 15 

the folks at Fukushima did not have those tools.  16 

Will the next accident be the one where we just 17 

missed it again, just that far away, but we missed 18 

it? 19 

The thing that keeps us well in this 20 

industry is knowing that we have water level on the 21 

core, having some idea about reactivity, and having 22 

a pretty good idea of the health of our 23 

containment.  If we have those three, even with 24 

cheap instruments, in my view, we are just 25 
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following basic principles, and we are 1 

significantly ahead of where we otherwise would be.   2 

Thank you. 3 

CHAIR STETKAR:  Any other Members' 4 

questions, comments on instrumentation?  5 

(No audible response.) 6 

CHAIR STETKAR:  If not, Joe, thanks a 7 

lot.  It is -- it is time for a break because I 8 

don't want to interrupt the next topic in the 9 

middle of it, so let's recess until 3:20. 10 

(Whereupon, the meeting went off the 11 

record at 3:03 p.m. and resumed at 3:24 p.m.) 12 

CHAIR STETKAR:  Let's reconvene, and 13 

we'll hear about venting for other containment 14 

designs.  Bill?  15 

MR. RECKLEY:  Okay. 16 

CHAIR STETKAR:  Yes. 17 

MR. RECKLEY:  Okay, we'll talk about 18 

Recommendation 5.2, which was Vents for other 19 

Containment Designs.  Basically, we are talking 20 

about BWR Mark IIIs, PWR ice condensers, and PWR 21 

large-drys because Mark Is and IIs were addressed 22 

by previous Commission actions. 23 

I am joined by Hossein Esmaili from the 24 

Office of Nuclear Regulatory Research.  As we get 25 
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into the -- some of the technical discussions, and 1 

he is here to help me out, Marty Stutze and some 2 

others are also here to come to the microphone if 3 

questions get into the details.  4 

So just as background, Recommendation 5 

5.2, the Near-Term Task Force made specific 6 

recommendations for Mark Is and IIs and then said 7 

the Staff should assess other containment types for 8 

venting capabilities. 9 

We deferred that work as we worked on 10 

the Mark I and II orders and the containment 11 

protection and release reduction rulemaking 12 

activity.   13 

Where we are right now is Order EA-13-14 

109, licensees have submitted their overall 15 

integrated plans for Phase 2 at the end of last 16 

year.  We are currently reviewing those.  Licensees 17 

are preparing to do the implementation of -- of 18 

that order, some of which you heard this morning in 19 

regards to the scenario that was run for Hatch. 20 

The Commission did decide on the CPRR 21 

rulemaking that we need not proceed with the 22 

rulemaking.  They were satisfied with the 23 

regulatory footprint of the order and how that was 24 

being implemented.  25 
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We did include an initial assessment in 1 

SECY-15-0137 that basically concluded that there 2 

was not sufficient justification to proceed with 3 

regulatory requirements for additional hardened 4 

venting capabilities for the other containment 5 

types. 6 

This draft, you will recognize from the 7 

CPRR regulatory analysis work, and I bring it up 8 

just kind of as background because we're going to -9 

- we used this although we did not do anything near 10 

the level of effort for the other containment types 11 

or the hydrogen work, this -- this graph and the 12 

work we did for the CPRR provided insights that we 13 

used in -- in supporting the judgment that we made. 14 

The list down on the -- the side there 15 

just goes through that history, if you will, 16 

starting with SECY-12-0157, which was the 17 

containment vent filter paper.  The Commission told 18 

us to go back and -- and go ahead and require 19 

severe-accident-capable vents for the Mark Is and 20 

IIS in EA-13-109, and to look at other enhancements 21 

including filters as part of a rulemaking. 22 

Then, SECY-15-0085 was the CPRR 23 

rulemaking paper.  And then just as a matter of 24 

background, Severe Accident Policy Statement and 25 
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the Safety Goal Policy Statement both are related 1 

to how we do assessments and -- and backfit 2 

determinations.  3 

And as we mentioned for 4 

instrumentation, it is relevant that the Commission 5 

decided in 15 -- SECY-15-0065 that SAMGs would not 6 

be included as regulatory requirements. 7 

So in 15-0137, the Staff did look at 8 

the body of work that had been done in -- in 9 

previous activities, much of it coming after Three 10 

Mile Island in the '80s and early '90: the 11 

Containment Performance Improvement program, then 12 

NUREG-1150, followed more recently with the State 13 

of the Art Reactor Consequence Analysis work. 14 

As I mentioned, we brought in insights 15 

from the considerable amount of work we did in 16 

regards to the order EA-13-109 and the containment 17 

protection and release reduction draft regulatory 18 

basis document.    And then we did -- and the 19 

initial conclusion that we came to in SECY-15-0137 20 

was that we thought it was unlikely that we'd be 21 

able to justify any regulatory requirements for 22 

additional venting for the other containments. 23 

In regards to SECY-15-0137, the ACRS 24 

did provide a letter kind of to support this 25 
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interaction.  The letter in terms of the 1 

containment designs reserved recommendations until 2 

after this interaction.  It did provide some 3 

comments on hydrogen and specifically the migration 4 

of hydrogen into the reactor buildings, some Mark 5 

Is and IIs or other structures at other 6 

containments, and we'll talk about that in the 7 

second presentation on hydrogen.  And it provided 8 

expectations that the Staff would continue its 9 

research programs and to monitor international 10 

activities, and that's a true statement, and I 11 

think we've added a discussion to the paper to -- 12 

to reinforce that point. 13 

In March 2016, next month, we owe the 14 

Commission a paper.  We did add some more recent 15 

analysis that wasn't available at SECY-0137.  We'll 16 

talk about that.  That is primarily for Mark IIIs 17 

and ice condenser containments.   18 

And we added some additional discussion 19 

on just the logic of coming to the regulatory 20 

decision.  I will mention at this time the paper 21 

that we plan to submit at the end of March per the 22 

Commission direction is going to be an information 23 

paper.  I am not sure how that follows in terms of 24 

whether you write to the Commission or write to the 25 
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EDO.  That is obviously up to you.  But it will be 1 

most likely an information paper, not a vote paper.  2 

So just as a reminder, in the CPRR work 3 

that we did for Mark Is and IIs, we -- we developed 4 

a high level conservative estimate that was shown 5 

on the previous graph, but it comes down to just a 6 

few numbers, and you can run through a fairly quick 7 

assessment against the safety goal by going through 8 

these three or four parameters. 9 

And so in this particular case, for the 10 

CPRR work, the high level conservative estimate 11 

started with an estimate for the probability, or 12 

the frequency, of an extended loss of electrical 13 

power.  We put in an assumption on the success of 14 

FLEX.  And then, assuming that neither of those 15 

worked, what would be the conditional cancer 16 

fatality risk given that if both of those two 17 

things failed, you were going to have a release 18 

because the containment would -- would fail. 19 

And built into that assumption is the -20 

- the timing of the release, the evacuation of 21 

nearby populations, and -- and so forth. 22 

But with those numbers, we can see that 23 

you're going to take a number, something on the 24 

order of ten to the minus five, and the incidental 25 
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cancer fatality risk is on the order of ten to the 1 

minus three, and so you're going to end up in the 2 

order of ten to the minus eight, and that number is 3 

going to be compared to the health objective that 4 

stands at two times ten to the minus six, so --  5 

CHAIR STETKAR:  One of the things that 6 

I need to do for the record is to reemphasize the 7 

fact that these are selected individual core damage 8 

sequences presumed to be initiated by a very rare 9 

seismic event, and it is inappropriate to compare 10 

individual sequence results with quantitative 11 

health objectives that apply for the total of all 12 

sequences from all initiators during all operating 13 

modes.  14 

So any quantification you have done in 15 

comparison with the quantitative health objectives 16 

is irrelevant.  It's irrelevant.  17 

MR. RECKLEY:  I agree with you up until 18 

the last -- 19 

CHAIR STETKAR:  It's irrelevant because 20 

you have not done a comprehensive risk assessment.  21 

MR. RECKLEY:  The -- the way we -- the 22 

way that it's approached is that it's absolutely 23 

true that the two times ten to the minus six number 24 

is an aggregate number, and therefore, it is 25 
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inappropriate to take any sequence or any 1 

particular issue and compare it directly to the 2 

health objective and base a conclusion simply on 3 

that finding that that scenario is less than the 4 

QHO. 5 

But the way we've approached it for the 6 

expedited transfer of spent fuel and the CPRR work 7 

is that it is a small fraction of the QHO, and 8 

therefore, there is a logic that for this 9 

particular scenario, as long as all scenarios are a 10 

small fraction, that the logic would hold that you 11 

can use the aggregate number, and as long as your 12 

assessment -- 13 

CHAIR STETKAR:  I am sorry, Bill, 14 

10,000 1/100th of 1 percent scenarios adds up to 15 

the total, so several small fractions justify 16 

examining them on a case-by-case basis is 17 

misleading at best.  18 

MR. RECKLEY:  And obviously, I am not 19 

going to -- 20 

CHAIR STETKAR:  You're not going to 21 

convince people you do risk assessment that 22 

comparing things on a case-by-case basis with an 23 

aggregate total is an appropriate way to draw 24 

conclusions, and I think the ACRS has made that 25 
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comment several times, both -- both in this context 1 

and in the context of the spent fuel transfer -- 2 

MR. RECKLEY:  Okay. 3 

CHAIR STETKAR:  -- analyses, so we just 4 

need to keep that on the record.  You can do in 5 

your papers whatever you want -- 6 

MR. RECKLEY:  No, I understand, and I -7 

- but I do want to make clear that we do understand 8 

that the two times ten to the minus six number is 9 

an aggregate number. 10 

So if you look at, again, and this is a 11 

-- a rough estimation, we are looking at the -- the 12 

expansion of the discussion beyond the Mark Is and 13 

IIs that we looked at in detail, and so one piece 14 

of information that was available was estimates of 15 

the seismic core damage frequency that came out of 16 

the initial work on the reevaluation of seismic 17 

hazards in the 50.54(f) letter. 18 

And so we just provide this for 19 

information, that if you look at the seismic risk, 20 

and this is the population as a whole for all the 21 

plants, that you end up with a number that is 22 

comparable to what was used for the Mark Is and IIs 23 

for the extended loss of power events. 24 

And the other element that you go for 25 
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the high level conservative estimate is the release 1 

given a containment failure, which goes to the 2 

timing of the event and the ability of the 3 

emergency planning functions to work, the behavior 4 

of the radioactive material in the containment 5 

before it is released and so forth, so we looked to 6 

see if those numbers were likewise comparable to 7 

the Mark Is and IIs. 8 

And so for both the ice condenser and 9 

the Mark IIIs, we did some more recent work after 10 

SECY-0137.  For the ice condenser work, this is the 11 

preliminary numbers from -- that's being 12 

incorporated in the SOARCA study for an ice 13 

condenser containment, and for the Mark III, it was 14 

a specific run of MELCOR that the Office of 15 

Research did for us. 16 

And so this -- this is plotting the 17 

containment pressure.  The blue line is with 18 

hydrogen igniters not available, and we'll talk 19 

about more -- more about that under the next 20 

presentation for the igniters, but if you take 21 

hydrogen and set it aside for a second, you can see 22 

that the containments will, under these scenarios, 23 

reach the overpressure failures of the containment 24 

on the order of a couple -- couple days after -- 25 



 84 

 NEAL R. GROSS 
 COURT REPORTERS AND TRANSCRIBERS 
 1323 RHODE ISLAND AVE., N.W. 
(202) 234-4433 WASHINGTON, D.C.  20005-3701 (202) 234-4433 

 

after the start of the event. 1 

That is longer than what was for Mark 2 

Is and IIs, but sufficient for us to -- to say that 3 

these are then comparable, that when you -- if you 4 

were to do a detailed risk assessment, you're going 5 

to reach comparable conclusions as was reached for 6 

the Mark Is and IIs under the CPRR activity. 7 

MEMBER REMPE:  So when they looked at 8 

the containment failure for the Mark Is and IIs, 9 

they considered degradation of the penetrations and 10 

the seals.  Was that considered in these 11 

evaluations? 12 

MR. RECKLEY:  We talked about that more 13 

under -- 14 

MEMBER REMPE:  Okay. 15 

MR. RECKLEY:  -- hydrogen -- 16 

MEMBER REMPE:  Okay. 17 

MR. RECKLEY:  -- because we tried to 18 

address that, again, not in a detailed way, but 19 

just in a -- in a kind of a quick engineering 20 

judgement type of way, but we did look at the 21 

temperatures in the containments as well as the 22 

pressures to see. 23 

So -- so really then, with the 24 

additional work that was done and provided in the 25 
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paper, we just basically reached the summary part, 1 

which, although we did not do detailed assessments 2 

like we did for the Mark Is and IIs, we did a kind 3 

of engineering judgment informed by the additional 4 

work that was coming out of the MELCOR for the Mark 5 

IIIs.  The SOARCA work that was done for Surry on 6 

the large-drys was in the original paper. 7 

We did look at the additional studies, 8 

like I said, from the ongoing SOARCA work for the 9 

ice condenser plant.  And when you consider the 10 

initiating events, the mitigating strategies, the 11 

timing of the containment failures, and the 12 

conditional individual latent cancer fatalities, 13 

which we think would be similar to what was 14 

calculated for the Mark Is and IIs, you would 15 

conclude that significant margins exist between the 16 

estimated plant risks that might be influenced by a 17 

hardened -- a more hardened, reliable containment 18 

vent for the other containment types, and there 19 

would be significant margin between those values 20 

and the safety goals. 21 

It -- it is worth mentioning, just like 22 

some of the other discussions, the -- the SAMGs for 23 

many of these plants include venting, so it is not 24 

as if the discussion is whether to have a vent or 25 



 86 

 NEAL R. GROSS 
 COURT REPORTERS AND TRANSCRIBERS 
 1323 RHODE ISLAND AVE., N.W. 
(202) 234-4433 WASHINGTON, D.C.  20005-3701 (202) 234-4433 

 

not.  It is to -- whether or not to have a 1 

regulatory requirement for an additional hardened 2 

reliable containment vent similar to what was done 3 

for the Mark Is and IIs. 4 

So there -- there are capabilities for 5 

these containment types that go into the SAMGs, and 6 

they call for measures to address containment 7 

conditions, and -- and our conclusion is, from a 8 

regulatory perspective, we don't have a basis for a 9 

requirement to make them hardened or more reliable 10 

than they already are.  11 

MR. G. BOWMAN:  And Bill, can you just 12 

add maybe a little discussion on what we've done 13 

since Fukushima for, you know, heat removal 14 

capabilities from the containments for other than 15 

Mark Is and Mark IIs?  Because that -- I think 16 

that's an important part -- 17 

MR. RECKLEY:  Yes, there is a 18 

discussion.  This primarily goes to the Mark IIIs, 19 

which were after the Mark Is and IIs, probably the 20 

most discussed containment as to whether we should 21 

take an action or not. 22 

And the white paper discusses that 23 

although those containments do not have venting 24 

like Mark Is and IIs, they do under mitigating 25 
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strategies have an alternate suppression cooling 1 

capability that has been required as part of the 2 

order. 3 

So the way I think about it is the Mark 4 

Is and IIs have gone to kind of an add water and 5 

vent strategy.  The Mark III has gone to have a 6 

heat exchanger so that you can continue RCIC -- 7 

extend RCIC operation by keeping the suppression 8 

pool cool, so they are both basically achieving the 9 

same safety function of extending RCIC operation, 10 

just one is doing it by feeding and venting, and 11 

one is doing it by making sure that a heat removal 12 

capability is available. 13 

And the way they do that is to make 14 

sure that the power supplies that are brought to 15 

bear as part of the mitigating strategies order are 16 

able to power the pumps necessary for the heat 17 

removal function from the suppression pools. 18 

CHAIR STETKAR:  Let me see if I can 19 

understand that line of argument a little better 20 

because I made some notes on this.  And we 21 

understand the BWR Mark I and Mark II strategies.  22 

They don't require AC power for an extended period 23 

of time because they assume that RCIC remains 24 

operating. 25 



 88 

 NEAL R. GROSS 
 COURT REPORTERS AND TRANSCRIBERS 
 1323 RHODE ISLAND AVE., N.W. 
(202) 234-4433 WASHINGTON, D.C.  20005-3701 (202) 234-4433 

 

Do you have any idea what the time 1 

window is for aligning that alternate suppression 2 

pool cooling function for the BWR Mark IIIs?  3 

Because I don't have an intuitive feel myself -- 4 

MR. RECKLEY:  What it -- 5 

CHAIR STETKAR:  -- and it's not stated 6 

anywhere in your paper.  7 

MR. RECKLEY:  Well, what -- it's hours, 8 

and what they -- what they have -- and so what they 9 

have done is each plant is going to do the 10 

calculation of how quickly they need to bring that 11 

power supply to bear in order to remove the heat 12 

because at -- at -- if they don't do it before that 13 

time, then it challenges RCIC operations. 14 

So I looked it up, but I don't recall 15 

offhand, but it is -- it is in hours that they have 16 

in order to bring that power supply to bring -- for 17 

the alternate heat removal.  I don't know.  Phil, 18 

do you have -- 19 

MR. AMWAY:  The general time frames, 20 

and there's four Mark IIIs across the United States 21 

-- 22 

CHAIR STETKAR:  Phil, just you have to 23 

identify yourself -- 24 

MR. AMWAY:  Sorry. 25 
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CHAIR STETKAR:  -- this afternoon 1 

because -- 2 

MR. AMWAY:  Yes. 3 

CHAIR STETKAR:  -- we don't -- 4 

MR. AMWAY:  Excuse me.  5 

CHAIR STETKAR:  -- know you yet. 6 

MR. AMWAY:  Phil Amway, Exelon.  And we 7 

do have one of the Mark IIIs.  There's four across 8 

the country, and the time frame for putting the 9 

FLEX diesel generator that would supply that power 10 

is in the -- in the range of about three to five 11 

hours.  12 

CHAIR STETKAR:  Thank you.  And that's 13 

-- that's based on suppression pool temperature to 14 

maintain RCIC the same as it is for the -- 15 

MR. AMWAY:  It is -- 16 

CHAIR STETKAR:  -- the Mark I and IIs? 17 

MR. AMWAY:  -- to preserve RCIC, yes -- 18 

CHAIR STETKAR:  Yes, okay. 19 

MR. AMWAY:  -- so the time frames are -20 

- you know, it is part of these -- the FLEX 21 

strategy that is time validated to make sure that 22 

you can accomplish all the functions. 23 

CHAIR STETKAR:  Okay, thank you.  24 

MR. RECKLEY:  So the next topic is 25 
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moving over to hydrogen control if there's no more 1 

questions on containment vents. 2 

CHAIR STETKAR:  Has -- has the Staff 3 

thought at all -- all of the arguments I read, this 4 

will apply for hydrogen also, but in terms of 5 

containment performance, everything focuses on the 6 

long-term station blackout scenario because 7 

apparently that is the way accidents always have to 8 

progress because that is the way Fukushima 9 

progressed.  Has the Staff thought at all about 10 

short-term station blackouts and what the relative 11 

timing would be and what the relative benefits 12 

would be for either venting or hydrogen control in 13 

a short-term station blackout versus long-term 14 

station blackout?  Because things are much more 15 

compressed.  16 

MR. RECKLEY:  Yes.  The -- the reason 17 

we focus on the long-term station blackout is 18 

because the regulatory action that was taken in 19 

terms of mitigating strategies was taken in large 20 

part to address the short-term station blackout. 21 

So if the -- 22 

CHAIR STETKAR:  Say that -- say that 23 

again?  I did not quite understand that.  24 

MR. RECKLEY:  I am going to look to 25 
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Hossein to -- 1 

CHAIR STETKAR:  If you're talking about 2 

FLEX, it is not because FLEX presumes that turbine-3 

driven equipment by definition remains running, so 4 

-- so -- 5 

MR. RECKLEY:  Well, it doesn't -- 6 

CHAIR STETKAR:  -- it's not short-term. 7 

MR. RECKLEY:  -- it doesn't assume it -8 

- 9 

CHAIR STETKAR:  It does. 10 

MR. RECKLEY:  -- remains running, it 11 

took action to make sure it continues to run.  So -12 

- 13 

CHAIR STETKAR:  Okay, we're -- we're 14 

splitting hairs.  If -- if -- 15 

MR. RECKLEY:  Well, but -- 16 

CHAIR STETKAR:  -- the turbine-driven -17 

- 18 

MR. RECKLEY:  -- I guess my point is -- 19 

CHAIR STETKAR:  -- auxiliary feedwater 20 

pump or the turbine-driven RCIC pump comes apart in 21 

pieces or -- or was apart in pieces on the floor 22 

for maintenance at the time the event occurs -- 23 

MR. RECKLEY:  Right. 24 

CHAIR STETKAR:  -- the short-term -- 25 
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the FLEX does not work so good. 1 

MR. RECKLEY:  That is right. 2 

CHAIR STETKAR:  Okay.  So that -- that 3 

is why I am trying to understand why the mitigating 4 

strategies specifically address short-term station 5 

blackout, because either of those cases is a short-6 

term station blackout.  It is -- it is a loss of AC 7 

power with no makeup capability, or no heat removal 8 

capability.  I don't want to get into -- 9 

MR. RECKLEY:  No, I know, I guess maybe 10 

I misstated.  11 

CHAIR STETKAR:  Yeah. 12 

MR. RECKLEY:  I guess what I was trying 13 

to say is the regulatory action, by trying to make 14 

sure that the turbine-driven equipment is available 15 

and extended -- for extended operation, was the 16 

regulatory action to try to make sure that the -- 17 

that you addressed that concern.  18 

Now certainly, if you assume that 19 

equipment fails, the installed turbine-driven 20 

equipment fails, you are back to the -- 21 

CHAIR STETKAR:  Well, what -- 22 

MR. RECKLEY:  -- the -- 23 

CHAIR STETKAR:  -- I am looking for is 24 

a -- you know, I think -- well, this is my own 25 
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opinion.  I thought that what we were asking for is 1 

a better technical justification for an overall 2 

conclusion regarding these technical issues.  And 3 

that -- that conclusion does not necessarily 4 

presume a particular type of stylized scenario -- 5 

MR. RECKLEY:  Right. 6 

CHAIR STETKAR:  -- despite what people 7 

will say prompted the need for this -- this 8 

assessment.  9 

So in -- in my mind, you know, short-10 

term station blackout, long-term station blackout -11 

- 12 

MR. RECKLEY:  Right -- 13 

CHAIR STETKAR:  -- if -- 14 

MR. RECKLEY:  -- and we do assess -- we 15 

address them in the SOARCA studies, and we address 16 

them in part in the CPRR work.   17 

MR. ESMAILI:  The time is short, yes, 18 

for the short-term station blackout.  The time is 19 

short, and, you know, things progress very very 20 

rapidly, you know, so you are -- you know, like if 21 

you want to let's say concentrate on having let's 22 

say the ice condenser, or even Mark IIIs, having 23 

the igniters, because that, you know, in some of 24 

the process, you saw how beneficial the igniters 25 
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are, if you can, you know, power them up as soon as 1 

possible, you can prolong this timing of the 2 

containment failure, so you can avert early 3 

containment failure. 4 

We have looked at them in the, you know 5 

-- and you're going to hear about this when we are 6 

going to present the SOARCA, you know, ice 7 

condensers, Sequoyah, and previous studies have 8 

looked at Mark IIIs, and the timings are very very 9 

similar in terms of when, you know, lower head 10 

occurs, and there is not that much difference 11 

between a BWR and PWR. 12 

In terms of what you can do, I think, 13 

you know, I -- just actually, maybe Mike?  14 

MR. CASE:  This is Mike Case, Office of 15 

Research.  I just want to rally around what -- what 16 

my friends are saying. 17 

As far as short-term station blackout, 18 

we addressed those in SOARCA, so it is sort of this 19 

thought that I can't solve everything in -- in this 20 

particular analysis, but the world goes on, so -- 21 

so we continue to do research for our regulatory 22 

offices, so we've looked at short-term station 23 

blackout for -- for PWRs, BWRs, and ice condensers.  24 

We probably do not have a plan to do one for a Mark 25 
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III, but the Agency has looked at that, and if 1 

there's insights that we find as a result of 2 

SOARCA, and SOARCA will come to you, if we see any 3 

sites that we need to take regulatory actions, we 4 

will get that over to NRR and they will do that. 5 

So the short answer is we don't solve 6 

everything in this particular analysis, but we do 7 

look at short-term station blackout. 8 

CHAIR STETKAR:  Thank you. 9 

MR. RECKLEY:  And then moving on to 10 

Recommendation 6, which was hydrogen control and 11 

mitigation, just as the background, it was also 12 

prioritized as a Tier 3 item and was largely 13 

deferred as we did the Mark I and Mark II order and 14 

the draft regulatory basis document. 15 

The status is basically the same as 16 

hydrogen.  We are implementing that order, and the 17 

initial assessment included in SECY-15-0137 was 18 

that the regulatory actions taken to date are 19 

sufficient.  We had no basis to undertake a 20 

rulemaking or plant-specific item for hydrogen 21 

control. 22 

Again, we cited many of the same 23 

previous studies on hydrogen.  It benefitted also 24 

from the fact that we did the rulemaking, the 25 
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combustible gas control rulemaking, 50.44.  We had 1 

Generic Safety Issue 189, which was hydrogen 2 

combustion in Mark IIIs and ice condenser 3 

containments, and we had insights from the SOARCA 4 

work, the CPRR work, and other previous studies, 5 

with the initial conclusion that further study is 6 

unlikely to demonstrate the need for regulatory 7 

action. 8 

The ACRS letter report from -- related 9 

to SECY-15-0137 did mention a recommendation, or 10 

included a recommendation, for us to look at other 11 

pathways.  That resulted from -- and I would admit 12 

maybe we were a little too short-handed in the 13 

discussion on Mark Is and IIs -- that the hydrogen 14 

would go out the vent, and we had a curve that 15 

basically showed all the hydrogen going out the 16 

vent. 17 

There was -- I'll get into it in a 18 

minute -- there was some other background material 19 

that we did not include and we should have included 20 

in the discussion, and then we did it for the other 21 

containments in terms of the temperature profiles 22 

as well. 23 

So we did include some additional 24 

technical work that was done, and the final paper 25 
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that's due in March will include that material.  1 

Well, it is basically the material that's in the 2 

white paper that we provided to you. 3 

What we had not included in the 4 

discussion for the Mark Is and IIs was the work and 5 

the discussions that we had with industry during 6 

the development of the guidance for Order EA-13-7 

109, and then this also came up somewhat in the 8 

CPRR rulemaking, but the -- the industry had 9 

prepared this plot, and it's in -- it's in the 10 

Regulatory Guidance NEI 13-02 that we endorsed in 11 

the Interim Staff Guidance, that basically was much 12 

of the discussion on setting the design 13 

specifications or design parameters for the 14 

containment vent system. 15 

It is required to be a reliable 16 

hardened severe-accident-capable vent, so we had to 17 

define what that meant, and after much discussion, 18 

we established that the 545 degree temperature in 19 

the containment was a reasonable number.  And part 20 

of that logic that we presented to the ACRS during 21 

the discussions is reflected in this curve, that 22 

545 is a convenient temperature for the design spec 23 

for the vent.  It also serves to address the 24 

scenario at Fukushima if you think that the leakage 25 
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of the hydrogen might have been because of the 1 

combinations of temperatures and pressures causing 2 

either a lifting of the drywell head or failures of 3 

containment penetrations, and the green area on 4 

this plot is reflective of the tests that were done 5 

at Sandia and other National Laboratories, largely 6 

in the '80s, looking at the performance of 7 

containment penetrations. 8 

And -- and those tests showed 9 

degradation starting at, you know, around 500 10 

degrees, and with some surviving to much higher 11 

temperatures, but that's -- that's why that's a 12 

fairly large area on the plot. 13 

So when in SECY-15-0137 we included the 14 

plot that basically showed all the hydrogen going 15 

out the vent behind it, but what we failed to 16 

mention was the reason it's going out the vent is 17 

because with the containment conditions kept within 18 

the box of the dashed line, we don't believe 19 

there's a high chance that much of the material is 20 

going out of failed penetrations. 21 

CHAIR STETKAR:  When -- when you say 22 

"failed penetrations," what do you mean?  I -- I am 23 

trying to find out -- what I am trying to probe is 24 

what types of penetrations were examined during 25 
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these studies -- 1 

MR. RECKLEY:  Well, the -- 2 

CHAIR STETKAR:  -- in the 80s -- 3 

MR. RECKLEY:  -- the -- 4 

CHAIR STETKAR:  -- and what types of 5 

failures?  I know people looked at electrical 6 

penetrations -- 7 

MR. RECKLEY:  And -- and -- 8 

CHAIR STETKAR:  -- you know, looked at 9 

-- 10 

MR. RECKLEY:  -- and mechanical.  11 

CHAIR STETKAR:  But those are things 12 

that I have seen, they are like welded stuff.  Did 13 

-- did people look at for example large ventilation 14 

penetrations?  Don't apply to BWR Mark I and Mark 15 

II drywells, but I've seen a bunch of PWRs that 16 

have containment purge, containment ventilation 17 

penetrations that are big penetrations that are 18 

closed by valves that have valve seats.  Some of 19 

those valves are -- are not necessarily hard, 20 

double-disk gate valves.   21 

Did -- did people look at degradation 22 

of those types of containment penetrations, if you 23 

want to call them that?  Leakage through those 24 

things as a function of pressure and temperature in 25 
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the containment in those '80s studies?  1 

MR. RECKLEY:  I am not going to answer 2 

definitively, but I will take an IOU to go back and 3 

look.  I know they would -- 4 

CHAIR STETKAR:  That's the -- 5 

MR. RECKLEY:  -- look -- 6 

CHAIR STETKAR:  -- the question I had 7 

reading -- 8 

MR. RECKLEY:  Right. 9 

CHAIR STETKAR:  -- your justification -10 

- 11 

MR. RECKLEY:  Okay. 12 

CHAIR STETKAR:  -- your justification 13 

says well people studied penetrations, and 14 

therefore no penetrations will fail at temperatures 15 

below 500 degrees Fahrenheit, or pressures that we 16 

might see. 17 

MR. RECKLEY:  And I'll go back, I'll go 18 

back and look.  They -- 19 

CHAIR STETKAR:  That was the genesis of 20 

the ACRS saying -- asking you to look at other 21 

release pathways. 22 

MR. RECKLEY:  Right.  23 

CHAIR STETKAR:  Despite the fact that 24 

it said BWR head vent -- heads --  25 
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MEMBER REMPE:  Yeah, and I thought -- 1 

CHAIR STETKAR:  -- heads lifting.  2 

MEMBER REMPE:  -- your earlier answer 3 

said you did look at all of them, and I mean when I 4 

asked earlier about the PWRs and the ice 5 

condensers, I thought you said oh yeah, we did look 6 

at them. 7 

MR. ESMAILI:  We did look at the 8 

temperatures that you would see, and -- and I think 9 

Bill is going to get into this, and the 10 

temperatures that we are seeing right now based on 11 

what we are calculating.  We are actually within 12 

design envelope, we are -- 13 

CHAIR STETKAR:  But -- but if you only 14 

looked at that in the context of penetrations that 15 

look like welded -- 16 

MR. ESMAILI:  Okay. 17 

CHAIR STETKAR:  -- or concrete types of 18 

things that have pipes and cables running through 19 

them -- 20 

MEMBER REMPE:  Okay. 21 

CHAIR STETKAR:  -- not -- not 22 

necessarily ventilation penetrations or other types 23 

of -- of things that might communicate from the 24 

interior of the containment to the exterior of the 25 
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containment, then -- then drawing conclusions based 1 

on the fact that, you know, a containment hatch 2 

won't blow out or a containment electrical 3 

penetration can withstand those temperatures and 4 

pressures is not -- is not a complete -- 5 

MR. RECKLEY:  And I -- 6 

CHAIR STETKAR:  -- evaluation.  7 

MR. RECKLEY:  -- I understand the 8 

question, and I know that they did a variety of 9 

tests -- 10 

CHAIR STETKAR:  Right. 11 

MR. RECKLEY:  -- but I don't want to 12 

give you a definitive answer -- 13 

CHAIR STETKAR:  And I -- I don't know 14 

either, you know -- 15 

MR. RECKLEY:  But it's a relatively 16 

easy thing for us to go back, and we'll just 17 

describe what tests were done and what was included 18 

or perhaps what was not included.  19 

CHAIR STETKAR:  Okay, good, thank you. 20 

MR. RECKLEY:  For the Mark Is and IIs -21 

- and I should say we needed to address hydrogen 22 

control and mitigation for the Mark Is and IIs.  23 

All of the work that we did for the other 24 

activities, the venting capabilities and the order 25 



 103 

 NEAL R. GROSS 
 COURT REPORTERS AND TRANSCRIBERS 
 1323 RHODE ISLAND AVE., N.W. 
(202) 234-4433 WASHINGTON, D.C.  20005-3701 (202) 234-4433 

 

and the rulemaking, did not close out 1 

Recommendation 6 for the Mark Is and IIs, so this 2 

paper is proposing to do that too. 3 

But this plot shows, and we presented 4 

this during the CPRR discussions, this is the 5 

temperature profiles from the various MELCOR runs 6 

that the Office of Research did.  We went ahead and 7 

added to the plot a representation of the work that 8 

was in the EPRI study that shows the range of 9 

temperatures. 10 

The reason we presented this during the 11 

CPRR discussions was to show the importance of 12 

water addition, and it does show that, but it also 13 

shows that with successful water addition, you keep 14 

the temperatures below that 545 value. 15 

So -- so with this discussion, we think 16 

we have added enough to the paper for the Mark Is 17 

and IIs to basically support the discussion that 18 

was there originally that the hydrogen will -- will 19 

be maintained within the containment and go out the 20 

vent as opposed to migrating to the reactor 21 

building, provided the water capability actually 22 

does successfully cool the core debris. 23 

So the -- we then looked at the Mark 24 

IIIs and the ice condensers, specifically in terms 25 
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of hydrogen control.  Both the Mark IIIs and the 1 

ice condensers have hydrogen igniters.  That was 2 

the result of previous studies and the resolution 3 

of Generic Safety Issue 189.  4 

There is a somewhat interesting 5 

regulatory history of it starting off as regulatory 6 

commitments, and then getting captured within the 7 

mitigating strategies guidance, so now the umbrella 8 

of 50.49 also comes into play in terms of providing 9 

alternate power supplies to the igniters.   10 

But in any case, for the analysis for 11 

hydrogen control issues, the Office of Research 12 

performed for us just some assessments, one being 13 

the containment performance with igniters, without 14 

igniters, and then they, for the Mark III, they ran 15 

a case where not only you had igniters, but you 16 

also had the capability for containment spray. 17 

And you can see that the case between 18 

having the igniters and not having the igniters 19 

basically is the difference between the containment 20 

being challenged relatively early after the core 21 

melts to having the more than a day time period 22 

between those two. 23 

CHAIR STETKAR:  And again, this is only 24 

for a long-term station -- 25 
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MR. RECKLEY:  This -- 1 

CHAIR STETKAR:  -- blackout.  2 

MR. RECKLEY:  -- plot is for a long-3 

term station blackout.  4 

CHAIR STETKAR:  That's the only thing 5 

you presented.  6 

MR. ESMAILI:  That is correct, it is -- 7 

but here, RCIC is only available for about six 8 

hours, so after that, you're not going to go -- 9 

CHAIR STETKAR:  Okay. 10 

MR. ESMAILI:  -- core damage.  11 

MR. RECKLEY:  But -- but you have six 12 

hours. 13 

CHAIR STETKAR:  But you do have six 14 

hours? 15 

MR. RECKLEY:  Right. 16 

CHAIR STETKAR:  That's -- that's why 17 

the curves start to have knees in them around six 18 

hours. 19 

MR. RECKLEY:  Yeah, everything shifts -20 

- changes some space, but largely just shifts to 21 

the left if you fail it earlier.  22 

MR. ESMAILI:  Sorry, but you clearly 23 

see the beneficial effect of the igniters, how it's 24 

turning -- 25 
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CHAIR STETKAR:  Oh yeah, I -- I am -- 1 

you certainly -- 2 

MR. ESMAILI:  But even -- 3 

CHAIR STETKAR:  -- I -- I am -- right.  4 

Timing, on the other hand, can be important 5 

depending on where you stage your equipment and 6 

what credit you're taking for getting the equipment 7 

-- 8 

MR. RECKLEY:  Right. 9 

CHAIR STETKAR:  -- in place to do 10 

things like power the igniters.  11 

MR. RECKLEY:  Right. 12 

CHAIR STETKAR:  So I keep -- I keep 13 

using the argument if you're concerned with 14 

flooding and you decided to put it on the top of 15 

the hill six miles away from the site, and you have 16 

an earthquake, it might not be so easy to get it 17 

there in a few hours. 18 

MR. RECKLEY:  Right.  For the Mark 19 

IIIs, this is going to be I believe the way they're 20 

doing it, or at least the way some of the plants 21 

are doing it.  It's the same power supply that Phil 22 

talked about earlier, so it's going to be -- 23 

CHAIR STETKAR:  Yeah. 24 

MR. RECKLEY:  -- on the -- . 25 
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This is the temperature plot.  This is 1 

the structural temperature, maximum structural 2 

temperature for the Mark IIIs, and you can see it 3 

stays relatively low, on the order of 200 degrees 4 

Fahrenheit. 5 

This -- this we added in -- in part to 6 

address the discussion that we'll expand somewhat 7 

on the penetrations.  8 

CHAIR STETKAR:  Thermal effects on 9 

penetrations. 10 

MR. RECKLEY:  Right.  It is a similar 11 

plot for the ice condensers with, actually, the 12 

delta between the with igniters and without 13 

igniters being even more significant, the effect of 14 

a lot of ice, I assume. 15 

MR. ESMAILI:  Well yes, the -- the blue 16 

line shows you without igniters, they're going to 17 

produce the hydrogen, and you're going to have a -- 18 

a hydrogen -- at the time of hot-leg failure, 19 

you're going to have a hydrogen burn that's going 20 

to fail the containments.  I mean, it's going to go 21 

past whatever the best estimate is. 22 

You put the igniters on, and again, 23 

just like what you saw in the BWR Mark IIs -- Mark 24 

IIIs, it's just going to bring it down.  It is just 25 
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going to gradually build the -- burn the hydrogen, 1 

and even when you're doing the calculations for 2 

PWRs, we are still below the lower bound of 3 

containment failure after three days, so that was 4 

another difference between a Mark III and a -- and 5 

a PWR with ice condenser. 6 

MR. RECKLEY:  The temperature plots for 7 

the ice condenser, again, the containment 8 

structural temperature coming out of the MELCOR, 9 

and it's likewise showing the temperatures as 10 

slightly higher, but 250 degrees as the maximum 11 

structural temperature days after the event. 12 

CONSULTANT SCHULTZ:  Bill, you 13 

mentioned the requirements that came into play with 14 

regard to igniters for Mark III, and is that the 15 

same for ice condenser -- 16 

MR. RECKLEY:  Yes. 17 

CONSULTANT SCHULTZ:  -- as well?  Thank 18 

you. 19 

CHAIR STETKAR:  Before you get to the 20 

summary, these are -- I read these.  They are -- 21 

they are kind of interesting plots for Mark IIIs 22 

and ice condensers.  Last I checked, there is a 23 

whole heck of a lot of PWR large-dry containments 24 

out there.  And your arguments for PWR large-dry 25 
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containments are entirely qualitative in this 1 

paper.  You show no -- no similar analyses for any 2 

of those things.  Why? 3 

MR. RECKLEY:  It -- the only reason 4 

why, to be honest, is because no one asks us 5 

questions on large-drys, so we were assuming 6 

everybody is comfortable with large-drys.  We do 7 

have a backup slide. 8 

CHAIR STETKAR:  Oh, good.  9 

MR. RECKLEY:  Yes, and it was studied 10 

in SOARCA.   11 

(Pause.) 12 

MR. RECKLEY:  And so we did go into the 13 

Surry SOARCA and -- and pulled out the containment 14 

pressure history.  And -- and again, you will see 15 

the bottom plot is in days.  And in hydrogen, we 16 

pulled out, again from the SOARCA study, this 17 

figure for the -- didn't have the exact plot, but 18 

this one shows the containment gas concentrations. 19 

And if you go -- if you go into the 20 

discussion in -- in the SOARCA report, it talks 21 

about the -- the availability, the steam 22 

environment, the hydrogen concentrations, and the 23 

reason that we would give that from a regulatory 24 

perspective there would be no reason to pursue 25 
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additional hydrogen measures for the large-drys. 1 

So we can pull out, if -- 2 

CHAIR STETKAR:  I was just going to 3 

say, my -- this, again, this is a Subcommittee 4 

meeting, so this is just me personally, and I -- 5 

take -- take that with whatever. 6 

I think some of that might be useful 7 

because -- let me -- I have a couple of pages that 8 

I -- you know, after I got done reading the large-9 

drys, it -- the way I read the rationale, it seemed 10 

to follow as seismic events were judged to be 11 

important contributors to ELAP scenarios for BWRs 12 

with Mark I and Mark II.  That -- that point is 13 

made. 14 

Fleet-wide estimates of seismic core 15 

damage frequency are generally comparable to or 16 

lower than the frequencies of ELAP for BWRs Mark 1 17 

and Mark 2.  All plants are required to develop 18 

some sort of mitigating strategies.  The Staff 19 

concluded that the mitigating strategies for 20 

control of hydrogen in Mark I and Mark II are 21 

adequate.  The effectiveness of severe accident 22 

mitigation strategies to control hydrogen for all 23 

other plants is similar to that with Mark I and 24 

Mark II.  Therefore, we don't need to do anything 25 
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else for any of the other plants. 1 

Now, for the Mark IIIs -- 2 

MR. RECKLEY:  We -- we include 3 

discussions -- 4 

CHAIR STETKAR:  -- and the ice 5 

condensers, you show -- 6 

MR. RECKLEY:  Right. 7 

CHAIR STETKAR:  -- specifically the 8 

effectiveness of the igniters, and make the point 9 

that -- 10 

MR. RECKLEY:  Right. 11 

CHAIR STETKAR:  -- power supplies for 12 

the igniters are provided.  You don't show anything 13 

for the large-drys -- 14 

MR. RECKLEY:  I know -- 15 

CHAIR STETKAR:  -- except -- except 16 

this kind of qualitative inference thing.  17 

MR. RECKLEY:  Yes, and we were looking, 18 

to be honest, we were looking at what we needed to 19 

add based on the discussions we had had, and we had 20 

no one really -- and there is a general feel that 21 

the large-drys can -- can survive detonations that 22 

will occur and so forth, so -- but all of that is 23 

addressed in the SOARCA study, and we can bring in 24 

some of that discussion.  25 
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CHAIR STETKAR:  That -- it might -- you 1 

might want to think, but again, that is my own 2 

personal opinion.  It's up -- you know, it's up to 3 

you guys.  4 

MR. RECKLEY:  Is something missing?  5 

MR. ESMAILI:  I just want to add that, 6 

you know, Bill just showed you that, you know, the 7 

time of leakage is about two days in a large-dry, 8 

and -- and so -- so when you brought up igniters, 9 

we need the igniters in the -- sorry? 10 

CHAIR STETKAR:  Go on. 11 

MR. ESMAILI:  So -- so we need the 12 

igniters in the Mark III because those can 13 

potentially fail earlier than that.  What the 14 

igniters do is that now with the igniters, you are 15 

achieving what you are achieving in a large-dry, so 16 

it is just pushing you towards that end.  And it is 17 

much -- much later than what we have seen, what 18 

happens in the Mark Is and Mark IIs. 19 

CHAIR STETKAR:  Part -- part of -- you 20 

have heard what I have said several times here 21 

aside from the kind of ranting stuff, is -- is the 22 

things that -- that I am looking for are technical 23 

comparisons that look at things like timing of 24 

physics timing versus timing of the mitigating 25 
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strategies. 1 

So for example, if licensees are saying 2 

well, we don't need to get some sort of mitigating 3 

equipment, whether it's a power supply or water 4 

source, for at least 72 hours, and you are showing 5 

onset of possible leakage at 45 hours, and that 6 

hydrogen for example, if it does leak, can detonate 7 

in a location that would preclude the connection of 8 

electric power supplies or -- or water, that could 9 

be a problem. 10 

And -- and that is a timing issue.  11 

Now, if the mitigating strategies say, well, I 12 

obviously need to get whatever it is to protect 13 

against leakage in place and connected and 14 

operating within, you know, pick a number here, 24 15 

hours, I clearly have a reasonable amount of 16 

margin, at least from this particular plot that 17 

we're looking at. 18 

(Pause.) 19 

MR. RECKLEY:  So the summary slide is, 20 

again, very comparable to the vent slide.  We'll 21 

acknowledge we did not perform the level of 22 

analysis or the detailed analysis that we did for 23 

the CPRR work for the Mark Is and IIs.  24 

We did do a -- a bit of additional work 25 
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for the Mark IIIs, and we took advantage of the 1 

ongoing SOARCA work for the ice condenser.  The 2 

results do reflect the benefits of having power 3 

made available to the igniters in the Mark IIIs and 4 

the ice condensers.  5 

CHAIR STETKAR:  Bill, something that 6 

just triggered me, because we have as a 7 

Subcommittee and a Committee been so focused on the 8 

Mark Is and IIs, and I -- I haven't followed at all 9 

the Mark IIIs and the ice condensers.  Clearly, 10 

supply of power to the igniters is -- is important.  11 

Is that -- is that part of the -- the licensees' 12 

with Mark III and ice condensers commitments under 13 

the orders?  I mean, is that something that they 14 

are committed to install from a regulatory 15 

perspective?  16 

MR. RECKLEY:  Yes.  17 

CHAIR STETKAR:  Okay.  The -- the 18 

backup power supplies or however they get them?  19 

MR. RECKLEY:  Right. 20 

CHAIR STETKAR:  Okay. 21 

MR. RECKLEY:  I mean, they basically 22 

had them before as a result of the resolution -- 23 

CHAIR STETKAR:  Some of them were like 24 

AC power and they can't do that, so, you know -- 25 
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MR. RECKLEY:  But -- but yes, whether 1 

they used the same ones they had had for GSI-189, 2 

or now they're going to bring to bear larger ones 3 

under mitigating strategies, they are doing that as 4 

part of mitigating strategies.  5 

CHAIR STETKAR:  Under the order? 6 

MR. RECKLEY:  Under the order. 7 

CHAIR STETKAR:  Okay, thank you.  That 8 

helps. 9 

MR. RECKLEY:  That will be it, then. 10 

CHAIR STETKAR:  You're done? 11 

MR. RECKLEY:  Yes.  12 

CHAIR STETKAR:  Are there any -- we 13 

covered containment venting, containment 14 

protection, hydrogen and so forth.  Did any Members 15 

have any more questions for the Staff on those 16 

issues?  17 

(No audible response.) 18 

CHAIR STETKAR:  Okay.  What I would 19 

like to do is before we go around the table, two 20 

things -- three things to do before we finish here 21 

this afternoon.   22 

I need to get public comments.  I want 23 

to go around the table and get any final Members' 24 

comments regarding today's presentations.  And then 25 
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also, I would like to get Members' comments on what 1 

we would like to see during our March Full 2 

Committee meeting so that the Staff, and, because 3 

the industry is here, are pretty well set on our 4 

expectations for that March briefing, because that 5 

is only a couple of weeks from now, so it would be 6 

useful. 7 

So first, while the Members are 8 

thinking about those topics, what I would like to 9 

do is get the bridge line open so that we can hear 10 

people who are on the bridge line out there, and 11 

while we are doing that, I will ask if there are 12 

any -- if there is anyone in the room who would 13 

like to make any comments, to please come up to the 14 

mic and do so. 15 

(Pause.)  16 

PARTICIPANT:  Nobody is coming. 17 

CHAIR STETKAR:  Maybe they are just 18 

slow. 19 

I'm slow.  As I get older, and this is on the 20 

record, so if you remember the Carol Burnett Show 21 

with what's his name?   22 

PARTICIPANT:  Harvey Korman?  23 

CHAIR STETKAR:  No, not Harvey Korman, 24 

the other guy.  25 



 117 

 NEAL R. GROSS 
 COURT REPORTERS AND TRANSCRIBERS 
 1323 RHODE ISLAND AVE., N.W. 
(202) 234-4433 WASHINGTON, D.C.  20005-3701 (202) 234-4433 

 

MEMBER SKILLMAN:  Tim Conway.  1 

CHAIR STETKAR:  Yeah, Tim Conway.  When 2 

he -- when he had the old guy where he, you know, 3 

his arms and legs were moving about 90 miles per 4 

hour and he was creeping at a snail's pace, 5 

oftentimes I see myself doing that -- 6 

MS. WEAVER:  It should be open.  7 

CHAIR STETKAR:  It should be open?  8 

Pops and clicks.  Do me a favor, if someone is out 9 

there, just please say hello so that we confirm the 10 

line is open.  11 

MR. JENKINS:  Hi, this is Dan Jenkins 12 

from Entergy.  The line is open.  13 

CHAIR STETKAR:  Great, thank you very 14 

much. 15 

Now, if there are any members of the 16 

public who would like to make a comment, please 17 

identify yourself and do so. 18 

MR. LEWIS:  My name is Marvin Lewis.  I 19 

have been on -- on this line at previous 20 

conferences.  May I make my comment?  21 

CHAIR STETKAR:  Yes, you are, Marvin, 22 

we are -- we can hear you.  23 

MR. LEWIS:  Great.   24 

Okay, so a comment.  I am very, very 25 
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pleased that somebody is bringing up the question 1 

about are the sensors accurate and vanishingly 2 

small, which oftentimes I do not feel these are 3 

vanishingly small, but rather vanishing as a 4 

consideration. 5 

First of all, sensors are accurate.  6 

Well, let's go back to TMI2, and yeah, well, first 7 

of all, the problem was, as Hartman put it, a 8 

technician that reported on leakage rate.  His boss 9 

would come around and tell him to bubble hydrogen 10 

through the tank when he took the reading so it 11 

looked like the leakage was less than what it 12 

actually was.  And you can read Hartman's testimony 13 

in the record of Three Mile Island 2. 14 

This is one of my problems.  Yes, sure, 15 

sensors are accurate.  But I -- the data -- is the 16 

data as reported accurate?  In other words, it 17 

comes up on a computer.  Do you know if it has been 18 

changed at some intermediate management's request 19 

so that it looks good when the NRC comes around for 20 

inspection, or is it accurate? 21 

Two, that I -- I appreciate the 22 

argument about vanishingly small.  Yes, you can 23 

always play numbers with the -- play games with 24 

numbers.  You can always make things look 25 
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vanishingly small.  If you don't believe me, look 1 

up the record on WASH-1400 and the comments of its 2 

author when he thought the microphone was off. 3 

So -- and this is the sort of thing I 4 

am talking about, a -- a hanging maintenance tag in 5 

front of a red light.  It sounds like a very simple 6 

thing, but it supposedly started a cascade toward 7 

the accident at Three Mile Island 2.  8 

So okay, I could go on.  Let's just 9 

stop it right there.  Thank you for allowing me to 10 

speak.  Bye.  11 

CHAIR STETKAR:  Thank you, Mr. Lewis.  12 

Is there any other member of the public out there 13 

who would like to make a comment?  14 

(No audible response.) 15 

CHAIR STETKAR:  Hearing -- whoa.  16 

Sorry, Charles.   17 

Hearing none, let's see if we can get 18 

the bridge line closed so it doesn't do that thing 19 

to us again.  And what I'd like to do is as I 20 

mentioned before, go around the table first and ask 21 

the Members if you have any further comments or 22 

questions for any of the presenters, and I'll start 23 

with Dr. Ballinger.  Dr. Ballinger will turn his 24 

microphone on.  25 
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MEMBER BALLINGER:  Thank you very much 1 

for coming.  I have been feverishly trying to 2 

understand.  I heard the rationale for the 545, and 3 

it did not ring true, so I was over here trying to 4 

find previous documentation for the 545.  I would 5 

really like to hear the -- the rationalization -- 6 

well, actually, the technical justification for the 7 

545 Fahrenheit.  That is the failure -- the upper 8 

limit on temperature.  9 

CHAIR STETKAR:  Ron, just for the 10 

record, since we're on the public record, that may 11 

have been before your time.   12 

MEMBER BALLINGER:  It -- 13 

CHAIR STETKAR:  We had -- we -- ACRS 14 

had extensive discussions about the technical 15 

justification for that particular temperature. 16 

MEMBER BALLINGER:  It overlapped my 17 

time -- 18 

CHAIR STETKAR:  Okay. 19 

MEMBER BALLINGER:  -- and I just found 20 

two other justifications which were not the same.  21 

CHAIR STETKAR:  Okay. 22 

MEMBER BALLINGER:  Okay.  23 

MR. RECKLEY:  We can do it -- I can 24 

give it a shot, or we can do it as an aside.  It's 25 
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up to you.  1 

MEMBER BALLINGER:  An aside is fine. 2 

CHAIR STETKAR:  We're just going around 3 

the table.  These are our comments. 4 

MR. RECKLEY:  Okay. 5 

CHAIR STETKAR:  So we don't need to -- 6 

at the moment, I don't think we need to get into a 7 

discussion of it because it would be quite lengthy, 8 

and there is a pretty decent record of both 9 

Subcommittee discussions and Full Committee 10 

discussions of that issue.  11 

MEMBER BALLINGER:  It was probably a 12 

senior moment, then.  13 

CHAIR STETKAR:  Anything more, Ron? 14 

MEMBER BALLINGER:  No. 15 

CHAIR STETKAR:  Harold?  16 

MEMBER RAY:  Well, I want to make clear 17 

that first of all, I always appreciate these 18 

opportunities to gain more insight. 19 

What I struggle with is not in any way 20 

whatsoever how we're handling severe-accident-21 

related guidelines and how to prepare for them and 22 

the value of them.  I think they're -- mitigation 23 

and FLEX and so on are all appropriate and 24 

valuable. 25 
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What I struggle with is that -- how do 1 

we differentiate between those things and what we 2 

do to meet the design basis, including for example 3 

as we talked earlier today, training for licensed 4 

operators and so on? 5 

It is not that I don't recognize a 6 

difference between them.  I think, though, that in 7 

our discussions, we often don't make it clear when 8 

we're talking about one thing and the other.  They 9 

tend to merge together just like the presentations 10 

here did, which I don't have any problem with the 11 

presentations, but the point is that there is still 12 

a difference, I believe, between what we do to 13 

license a plant, to license operators, to establish 14 

a design basis upon which we do those things, and 15 

the things that we do in the event we find 16 

ourselves beyond the design basis into severe 17 

accident space. 18 

I am not advocating that we change.  I 19 

just think as we contemplate the kinds of things 20 

that we concern ourselves with here that we've got 21 

to keep those two things distinct in our mind, and 22 

I hope that those in the Agency such as out in the 23 

Regions and so on are able to do that as well 24 

because I do think they need to be at some point 25 
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treated differently even though there is obviously 1 

a point in which you cross the line from one to the 2 

other and you need to -- to be as prepared as you 3 

can for that, whether it's ten to the minus 4 

fifteenth or whatever the heck it is, that unlikely 5 

event to -- to occur. 6 

And I think that what it does for me 7 

often is it tends to muddle the question of well 8 

what should the design basis be, because now we're 9 

-- we've got provisions for having exceeded it or 10 

gotten into space that constitutes severe accident 11 

and so on, and so we'll just take care of it if 12 

that happens. 13 

And I think we need to have a rigor in 14 

our thinking which says well, wait a minute, we 15 

don't want to get into severe accident space.  16 

Nobody does, not the licensees, not the Agency, 17 

nobody does. 18 

So we need to make sure that we are 19 

doing all that we should do to avoid that 20 

occurrence, and not take undue credit for the fact 21 

that we're now prepared to deal with circumstances 22 

better than we were in the past that -- that are 23 

outside the design basis. 24 

So that's where I am in terms of what -25 
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- how I try to process this information.  I -- I 1 

think everything I have seen in terms of what we 2 

plan to do in those circumstances is appropriate.  3 

It will be a -- a good thing to have those measures 4 

in place, I agree with Dennis on that point. But we 5 

can't lose sight of the fact that we need to not 6 

get there in the first place. 7 

Thank you.  8 

CHAIR STETKAR:  Dick? 9 

MEMBER SKILLMAN:  Thank you, Chairman.  10 

Three things. 11 

First of all, I would like to reinforce 12 

your commendation, John, to Steve Kraft and to 13 

industry for the marvelous presentation this 14 

morning.  That was a remarkable morning that we 15 

spent, and I just want to say thank you. 16 

For the March meeting --  17 

CHAIR STETKAR:  Let's -- just a second.  18 

I am going to do that after.  Let's get, you know, 19 

the focus on today's -- 20 

MEMBER SKILLMAN:  Oh -- 21 

CHAIR STETKAR:  -- first. 22 

MEMBER SKILLMAN:  -- again, thank you 23 

to the industry and to Steve, and to the Staff, for 24 

this afternoon's briefings.  Thank you. 25 
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CHAIR STETKAR:  Dennis?  1 

MEMBER BLEY:  Thanks.  The only thing I 2 

would comment on is what happened this morning 3 

since it wasn't on the record, it was a closed 4 

meeting for some proprietary information contained.  5 

But we went through like a simulator exercise that 6 

worked us through the emergency procedures, the 7 

abnormal procedures, the Severe Accident 8 

Guidelines, and it was, as Dick said, a very 9 

valuable experience for us. 10 

It also highlighted for me what -- what 11 

Harold just mentioned, that we may never get to 12 

what these were originally designed to do, but -- 13 

but the preparation and thinking that people were 14 

doing on this will serve us very well for the next 15 

event that happens that's beyond what we normally 16 

see in the simulators.  I think it will be 17 

extremely useful.  18 

CHAIR STETKAR:  Charlie? 19 

MEMBER BROWN:  I will echo -- 20 

CHAIR STETKAR:  You can turn your 21 

microphone on.   22 

MEMBER BROWN:  All right.  I will start 23 

again.   24 

I will echo the comments of Dennis and 25 
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others relative to what we heard today, but I don't 1 

have anything else other to add based on where 2 

we're going now.  Okay?  3 

CHAIR STETKAR:  Thank you.  Joy? 4 

MEMBER REMPE:  I will add my thanks to 5 

the folks who presented this morning as well as 6 

this afternoon.  I would -- a couple of things I 7 

would like to see before our final meeting in 8 

March.  I'd like to echo -- 9 

CHAIR STETKAR:  Let's wait for that, 10 

the same way unless you have -- 11 

MEMBER REMPE:  It's just -- 12 

CHAIR STETKAR:  -- specific comments on 13 

the topics we discussed, until we go around and -- 14 

and sort of suggest -- 15 

MEMBER REMPE:  There were two points 16 

mentioned -- 17 

CHAIR STETKAR:  Okay. 18 

MEMBER BROWN:  -- today that I would 19 

like to have an answer to -- 20 

CHAIR STETKAR:  Okay. 21 

MEMBER REMPE:  -- and I'd like to 22 

reemphasize that is what I'm trying to say, and 23 

whenever you get it to us, that would be fine to 24 

me, but about the containment-specific penetrations 25 
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on the other designs, I would like to have that 1 

answered, and then the question about -- and I 2 

guess you can't answer it, but if I could have any 3 

additional insights related to what the enforcement 4 

would be in the ROP, because I think a lot of good 5 

thinking has been done, and I would like to have, 6 

if it's possible, a warm fuzzy that yeah, it is 7 

happening across the fleet. 8 

MR. G. BOWMAN:  Yes, we will certainly 9 

give you what we can -- 10 

MEMBER REMPE:  Thank you. 11 

MR. G. BOWMAN:  -- before the meeting. 12 

CHAIR STETKAR:  Steve? 13 

CONSULTANT SCHULTZ:  I certainly 14 

appreciated the discussions we had this morning 15 

with industry and the demonstrations that they 16 

provided.  With regard to this afternoon's 17 

presentation, appreciate the additional 18 

consideration and analyses and evaluations that 19 

have been performed by the Staff to add to what we 20 

had seen in terms of discussion and arguments 21 

presented in October. 22 

I think the analysis that has been 23 

performed in -- in that additional way really adds 24 

to the discussions that were presented previously.  25 
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I -- I do also like that in the current document, 1 

there is additional emphasis to the, if you want to 2 

call it the open door with regard to the Fukushima 3 

research and analysis that's going to be going 4 

forward, and that that is particularly identified 5 

as appropriate to continue as a traditional and 6 

ongoing Staff activity, and that the Staff is 7 

continuing to participate in both industry standard 8 

as well as international activities with regard to 9 

elements coming out of the Fukushima evaluation and 10 

regulatory practices. 11 

Thank you. 12 

CHAIR STETKAR:  And I'd like -- again, 13 

thanks, thanks a lot.  Despite all of my ranting, I 14 

think you pulled together quite well this afternoon 15 

the salient points in the -- in the white paper and 16 

addressed, you know, some of the concerns from our 17 

letter.  I will say "some."  And again, thanks a 18 

lot.  And as I said earlier, this -- this morning 19 

was great.    So now, I -- I don't know 20 

whether we have an hour and a half or two hours for 21 

the Full Committee meeting, but -- but it's 22 

something on that order.  I am going to guess two 23 

hours.  It is -- it might help a little bit, but 24 

let's -- let's at least discuss things because I am 25 
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-- I am assuming that the -- the industry will want 1 

to make a presentation. 2 

But -- but the -- the purpose, again, 3 

of the Full Committee meeting in March is to most 4 

likely write a letter regarding the particular -- 5 

the three particular topics that we discussed this 6 

afternoon.  Let's see, it's not integration of the 7 

SAMGs and EOPS, it's not a lot of the things that 8 

we walked through this morning, although they set a 9 

good stage for a lot of this stuff.  It is 10 

specifically focused on these issues and 11 

justification for the Staff's conclusions regarding 12 

disposition of these issues. 13 

And I know Bill you mentioned that it's 14 

going up as an information paper, but it is 15 

certainly a recommendation to close.  So I -- I 16 

don't know how the Commission will treat it.  You 17 

know, from our perspective, it does not make any 18 

difference.  We either -- we write a letter based 19 

on technical merits, and it is treated the way it 20 

is treated.  21 

So we are, you know, we are planning to 22 

write a letter on it in March.  From my 23 

perspective, I think that you need to focus on as 24 

much technical justification as you can for each of 25 



 130 

 NEAL R. GROSS 
 COURT REPORTERS AND TRANSCRIBERS 
 1323 RHODE ISLAND AVE., N.W. 
(202) 234-4433 WASHINGTON, D.C.  20005-3701 (202) 234-4433 

 

the three topics.  As I said, if you -- if you 1 

listen to a little bit of what I was talking about, 2 

if -- if the inference -- if you -- if your 3 

conclusions are based primarily on extrapolation of 4 

the fact that there is no regulatory requirement 5 

for the SAMGs, you know, you have -- there are now 6 

ten members of the ACRS.  Seven of us are here 7 

right now, so we've heard what you have had to say 8 

this afternoon.  Three have not. 9 

You may want to think about additional 10 

justification for some of those arguments beyond 11 

just -- just the fact that there's no regulatory 12 

requirement for the SAMGs, hence there's nothing 13 

for instrumentation or hydrogen or whatever. 14 

That would -- that would be my only 15 

recommendation in terms of organizing at least the 16 

presentation, and that -- obviously, I mean, you 17 

may want to make decisions regarding content of the 18 

white paper -- 19 

MR. RECKLEY:  Absolutely. 20 

CHAIR STETKAR:  -- in that regard, but 21 

that is kind of my feedback, and again, if -- if 22 

the -- if the industry is going to make a 23 

presentation, I would, you know, emphasize the same 24 

thing from the industry's perspective. 25 
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Anybody else about kind of scope or 1 

direction of -- of issues to emphasize or de-2 

emphasize in -- in March, given the fact that, you 3 

know, it's going to be probably two hours --  4 

MEMBER BLEY:  I am pretty sure it is 5 

two hours -- 6 

CHAIR STETKAR:  -- because it's a major 7 

topic, but it's -- it's on that order.  We're not 8 

going to have four hours to do it.  9 

MEMBER BLEY:  I think you hit on the 10 

main points.  11 

CHAIR STETKAR:  Anything else?  12 

Charlie? 13 

MEMBER BROWN:  I don't disagree with 14 

your comment.  I just -- I would add to it in that 15 

if you're on the containment -- reactor and 16 

containment instrumentation side, from a technical 17 

standpoint, the -- if you look at our letter 18 

comment from the previous meeting, the key 19 

discussion point, at least for me, and possibly 20 

Joy, were, you know, how do you use all these other 21 

quote "methodologies" to compensate for possibility 22 

of instruments that may be going one way or the 23 

other?  24 

And I guess I would look at your Slide 25 
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12 where you talked about the principles used when 1 

validating, so it was use of other indications to 2 

confirm readings.  I would just use how do you do 3 

that?  Provide a technical basis for how you do 4 

that.  The gentleman that stepped up during the 5 

discussion tried to provide some insight on that.  6 

I have forgotten.  I see --  7 

MEMBER REMPE:  Bill Williamson?  8 

PARTICIPANT:  He's gone.  9 

MEMBER BROWN:  Oh, he's gone?  Okay, I 10 

did not see the face, so -- so he made an attempt 11 

to -- to say how you could do that, and I don't 12 

know how you incorporate that, but at least it's 13 

taking some specifics and saying this -- this is a 14 

way you can go do it. 15 

Now you can -- people can agree, 16 

disagree that that's enough, or whether it's not 17 

enough, but at least it's a technical as opposed to 18 

just say hey, we can go do that, use indirect 19 

methods, which -- or measurements, which is, you 20 

know, kind of atmospheric.  So that would be my 21 

suggestion, it would be to stick pretty much on the 22 

technical side.  A lot of the other stuff you do 23 

not have to talk about so much, but that is all I 24 

had, John. 25 
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CHAIR STETKAR:  Any -- any other 1 

suggestions, just kind of takeaways to the Staff or 2 

the industry while they have a chance to sort of 3 

hear what -- what they may -- 4 

MEMBER RAY:  Well -- 5 

CHAIR STETKAR:  -- want to prepare for?  6 

MEMBER RAY:  I think I would say the 7 

same thing you said, John, except that I'd just use 8 

different words.  Yours were precise to the topics 9 

at hand, the three topics.  And my comments of 10 

course are very broad to any issue.  But they boil 11 

down to the same thing at the end of the day, which 12 

is to have as much clarity, without getting preachy 13 

about it or overdoing it, hopefully, that we are 14 

talking about what we're talking about, which is in 15 

a different space than what we otherwise often talk 16 

about, which are design-basis considerations. 17 

These are different, and learning about 18 

that in terms of how to respond to them or how to 19 

view them as they're being presented -- because it 20 

is easy for the three Members not here, for 21 

example, and I'm not saying they would do this, but 22 

to say -- 23 

(Laughter.) 24 

MEMBER RAY:  -- to say -- to think, as 25 
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the presentation goes on, oh, well this is just an 1 

extension of our regulatory process into a larger 2 

footprint of -- of issues or -- or conditions that 3 

may exist, and otherwise everything is the same. 4 

And you know, of course that is not 5 

true.  And I just think somehow, without, as I say, 6 

getting into being preachy about it or overdoing 7 

it, just making a point as -- as John did very 8 

succinctly as to what the status is of what we're 9 

talking about, and regulatory space helps everybody 10 

I think come out at the right spot. 11 

Thank you. 12 

CHAIR STETKAR:  Anything else?  13 

(No audible response.) 14 

CHAIR STETKAR:  If not, again, thank 15 

you very much for weathering the storm, and we are 16 

adjourned.  17 

(Whereupon, the meeting went off the 18 

record at 4:43 p.m.) 19 

  20 

 21 

 22 

 23 

 24 

 25 
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Closure of
Fukushima Tier 2 and 3 

Recommendations Related to:
Containment Vents, 

Hydrogen Control, and 
Enhanced Instrumentation 

ACRS Fukushima Subcommittee Meeting
February 18, 2016



Background

2

Fukushima Dai-ichi lessons learned developed and prioritized in 
a three-tiered approach (see SECY-11-0093 and SECY-11-0137)

Tier 3

Tier 2

Tier 1

• Require further staff study to support a regulatory action
• Requires completion of a shorter-term action to inform a 

longer-term action
• Dependent on availability of critical skill sets
• Dependent on the resolution of NTTF Recommendation 1

• Could not be initiated in the near term
• Need further technical assessment and alignment
• Depend on Tier 1 issues or availability of critical skill sets. 
• Do not require long-term study

• Start without unnecessary delay
• Sufficient resource flexibility, including availability of 

critical skill sets



SECY-15-0137

• Some Tier 2 and 3 activities subsumed by Tier 1 
activities

• Resolution plan for remaining Tier 2 and 3 activities 
provided in SECY 15-0137, “Proposed Plans For 
Resolving Open Fukushima Tier 2 and 3 
Recommendations”

• Activities grouped into three bins:
– Group #1 – Can be closed based on completed evaluations, 

progress made, and existing processes to address future work.
– Group #2 – Sufficient information available and initial technical 

assessment complete; planned interactions with ACRS/external 
stakeholders; work to be completed and provided to the 
Commission (Information paper) by March 2016.

– Group #3 – More detailed assessment and/or justification for 
resolution being prepared; ACRS/external stakeholder 
interactions planned; work to be completed in 2016.

3



• Purpose of meeting is to discuss Group 2 
Recommendations
– NTTF Recommendation 5.2 – Vents for Containment 

Designs Other Than BWR Mark I and Mark II
– NTTF Recommendation 6 – Hydrogen Control and Mitigation
– ACRS Recommendation – Reactor and Containment 

Instrumentation Enhancements for Beyond-Design-Basis 
Events

• Advisory Committee on Reactor Safeguards (ACRS) 
provided a November 16, 2015, letter report with its 
assessment of recommendations in SECY-15-0137

• Commission’s Staff Requirements Memorandum for 
SECY-15-0137 dated February 8, 2016

4

Background



5

Background

Evaluation of Possible 
Regulatory Actions

• NUREG/BR-0058
• 10 CFR 50.109

(Backfitting)
• Guidance from

– Office of Management 
and Budget (OMB)

– Government 
Accountability Office 
(GAO), and 

– Executive Orders

NUREG/BR-0058, Revision 4
“Regulatory Analysis Guidelines of the 
U.S. Nuclear Regulatory Commission”

Statement of Problem
and Objectives

Identification and Preliminary
Analysis  of Alternatives

Safety Goal Evaluation
Safety Goal Screening Criteria Met?

Decision Rationale

Estimation and Evaluation
Of Values and Impacts

Values Exceed Impacts?

No Regulatory 
Action

Implementation

Presentation of Results

YES

YES

NO

NO

Exception for Actions 
Needed for Reasonable 
Assurance of Adequate 
Protection of Public 
Health and Safety



White paper & March 2016 SECY paper

• Focus of evaluations remains whether possible 
regulatory requirements can be appropriately 
justified as required by NRC regulations

• Reflect Commission decisions such as the 
appropriate regulatory treatment of severe accident 
management guidelines (SAMGs)

• Acknowledge that various studies have identified 
possible enhancements

• Staff notes that work related to Fukushima and 
severe accidents will continue for many years

• Confirm initial findings that additional severe 
accident capabilities related to containments, 
hydrogen, and enhanced instrumentation do not 
warrant regulatory actions

6



Reactor and Containment Instrumentation 
for Beyond-Design-Basis Conditions

Background:
– Based on an ACRS recommendation to assess need 

to enhance reactor and containment instrumentation 
to survive beyond design basis events.

– Prioritized as Tier 3 because it required further staff 
study and depended on other Fukushima activities.

Current Status:
– Staff has interacted with domestic and international 

organizations on this subject.
– Staff has analyzed related Tier 1 activities.
– Ongoing work to develop consensus standard for 

severe accident instrumentation.
– Initial assessment included in SECY-15-0137

7



SECY-15-0137 assessment included:
– Existing requirements for protection of instrumentation.
– Insights gained from Mitigation of Beyond-Design-

Basis Event rulemaking.
– A discussion on continued work on endorsement of 

industry standards (to be used voluntarily). 
– Interactions with domestic and international 

organizations.
– A discussion on continued reviews on new reactor 

equipment survivability in accordance with policy. 
– Initial conclusion: Limited additional safety benefit; no 

further regulatory action needed.

8

Reactor and Containment Instrumentation 
for Beyond-Design-Basis Conditions



ACRS letter report comments
– Expand discussion of calculational aids that could be 

used to supplement or replace data instruments when 
required

– Include discussion of how severe accident 
management guidelines and calculational aides are 
capable of leading operators to take the correct 
actions, even if minimal instrumentation is available or 
the indications are suspect

– Provide discussion of validation work used to 
determine what instrumentation is necessary before 
during and subsequent to a severe accident

9

Reactor and Containment Instrumentation 
for Beyond-Design-Basis Conditions



Final Assessment (Mar 2016) adds:
– Status of IEEE-497, “Standard Criteria for Accident 

Monitoring Instrumentation for Nuclear Power 
Generating Stations” revision

– Status of Regulatory Guide1.97, “Criteria for Accident 
Monitoring Instrumentation,” revision 

– Expanded discussion of SAMG instrumentation 
guidance to address ACRS comments

– Input from external stakeholders

10

Reactor and Containment Instrumentation 
for Beyond-Design-Basis Conditions



Instrumentation and SAMGs 

11

• Control parameter assessment guideline
– Validate control parameter readings
– Monitor and trend the important parameters
– Adapt frequency of monitoring based on rate of 

change of monitored parameter
– Perform technical support guidance calculations 

to support parameter assessment
• Plant status assessment guideline
• Function status assessment guideline
• EPG/SAG action assessment guideline 



Instrumentation and SAMGs 

12

• Principles used when validating instrumentation:
– Use of other indications (indirect measures) to 

confirm readings, to ensure that assessments are 
confirmed from two or three sources 

– When actions are taken, parameters are monitored 
to ensure that instruments respond as would be 
expected 

– Trends and changes in trends may be true even 
when absolute values or readings are not

– Assessment to consider physical explanations for 
instrument readings  



Next Steps

• Staff will consider input from meeting and make 
adjustments to SECY-15-0137 as appropriate

• ACRS Full Committee interaction tentatively 
scheduled for March 2016

• SECY paper provided to Commission by end of 
March 2016

• Related activities will continue as part of existing 
agency processes.

13



14

Questions & Discussion



Vents for Other Containment Designs

Background:
– Near Term Task Force (NTTF) Recommendation 5.2.
– Prioritized as Tier 3 because issue needed further evaluation 

and insights from Tier 1 activities to support a decision on 
possible regulatory action.

– Largely deferred pending work on Containment Vent Order 
(EA-13-109) and Containment Protection and Release 
Reduction (CPRR) rulemaking.

Current Status:
– EA-13-109 implementation in progress (Phase 2 overall 

integrated plans (OIP) provided at the end of 2015).
– Commission disapproved proceeding with CPRR rulemaking 

for Mark I/II containments.
– Many related activities completed or ongoing
– Initial assessment included in SECY-15-0137 (Encl. 4).
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Draft CPRR Regulatory Analysis
(Boiling Water Reactors with Mark I and Mark II Containments)

16

• SECY-12-0157
– EA-13-109

• SECY-12-0110
• SECY-15-0085

– Staff Requirements 
Memorandum dated 
August 19, 2015

• Severe Accident and 
Safety Goal Policy 
Statements

• SECY-15-0065
– MBDBE Proposed 

Rule and Commission 
decision on regulatory 
treatment of SAMGs

High-Level Conservative Estimate
(7 x 10-8)

Quantitative Health Objective
(2 x 10-6)

Alternative 4
Severe accident capable vent,

post-accident water addition, and 
external filtration

Alternatives 1, 2, 3
severe accident capable vent 

and post-accident water 
addition

Severe accident capable vent, 
but no post-accident water 
addition or external filtration



• SECY-15-0137 assessment included:
– Significant information available from previous activities 

and analyses (e.g. NUREG-1150, SOARCA).
– Available technical information, including analyses for 

EA-13-109 and CPRR draft regulatory basis.
– Discussion of related previous Commission decisions.
– Evaluation of considerations for each containment type.
– Safety enhancements gained from Mitigating Strategies 

Order (EA-12-049).
– Initial conclusion: Further study is unlikely to demonstrate 

the need for regulatory action.

17

Vents for Other Containment Designs



• ACRS letter report comments
– Reserves recommendation until after review of staff’s 

additional evaluation 
– Provided comments on hydrogen control that relates to 

this topic
– Provided expectations that NRC staff will maintain 

research programs and will monitor international activities 
in this area.

• Final Assessment (March 2016) will add:
– More recent analyses to support technical justification
– Additional discussion of regulatory evaluation 

• Insights from high-level conservative estimate for Mark I and Mark II

18

Vents for Other Containment Designs
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Vents for Other Containment Designs

CPRR High Level Conservative Estimate
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Vents for Other Containment Designs
Fleet-wide estimates (EPRI) of 

seismic core damage frequency (SCDF)
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Vents for Other Containment Designs



• Summary:
– Staff has not performed new plant simulations or 

risk evaluations for each containment type 
comparable to that done for Mark I and II designs

– Staff reviewed available studies and performed 
some additional evaluations, including work being 
prepared for ice condenser SOARCA study

– Consideration of initiating events, mitigating 
strategies, timing of containment failures, 
conditional individual latent cancer fatality risks

– Conclude that significant margins exist between 
estimated plant risks that might be influenced by 
improvements to containment performance and the 
NRC established safety goals.  

22

Vents for Other Containment Designs



Hydrogen Control and Mitigation

• Background:
– NTTF Recommendation 6.
– Prioritized as Tier 3 because of need for further evaluation 

and insights from Tier 1 activities to support a decision on 
possible regulatory action.

– Largely deferred pending work on EA-13-109, CPRR 
rulemaking, and international activities (including information 
on Fukushima accident sequences).

• Current Status:
– EA-13-109 planning/implementation in progress.
– Staff has participated in international activities related to 

hydrogen control practices.
– Many related activities completed or ongoing
– Initial assessment included in SECY-15-0137 (Encl. 4).

23
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Hydrogen Control and Mitigation

• SECY-15-0137 assessment included:
– Significant information available from previous activities and 

analyses (e.g., 10 CFR 50.44, GSI-189).
– Impact of existing regulations and mitigating strategies.
– Insights from CPRR analyses, SOARCA, international 

initiatives, and previous Commission decisions.
– Evaluation of considerations for each containment type.
– Assessment of potential migration of hydrogen to reactor 

buildings or other structures.
– Initial conclusion: Further study is unlikely to demonstrate the 

need for regulatory action.
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Hydrogen Control and Mitigation

• ACRS letter report comments:
– Concern regarding Mark I and Mark II containment design 

relative to hydrogen mitigation in reactor buildings
• Pathways for hydrogen release to the reactor building under severe 

accident conditions should be considered

• Final Assessment (March 2016) adds:
– More recent analyses supporting technical justification
– Discussion of containment temperatures and integrity of 

containment penetrations
– Additional discussion of regulatory evaluation

• Insights from high-level conservative estimate for Mark I and Mark II
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Hydrogen Control and Mitigation

Supporting Evaluation for NEI 13-02 (Mark I/II Vent Order)
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Hydrogen Control and Mitigation
Supporting Evaluation for CPPR Draft Regulatory Basis

(Mark I and Mark II)
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Hydrogen Control and Mitigation
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Hydrogen Control and Mitigation
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Hydrogen Control and Mitigation
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Hydrogen Control and Mitigation



• Summary:
– Staff has not performed new plant simulations or 

risk evaluations for each containment type 
comparable to that done for Mark I and II designs

– Staff reviewed available studies and performed 
some additional evaluations, including work being 
prepared for ice condenser SOARCA study

– Reflects benefits of improved capabilities for 
hydrogen igniters (Mark III and Ice Condenser 
containments)

– Conclude that significant margins exist between 
estimated plant risks that might be influenced by 
improvements to containment performance and the 
NRC established safety goals  

32

Hydrogen Control and Mitigation
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Questions & Discussion
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