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PROCEEDI NGS
8:31 a.m

CHAl RMAN STETKAR: The neeting will now
cone to order. This is the first day of the 617th
meeting of the Advisory Conmttee on Reactor
Saf eguar ds.

During today's neeting, the Commttee wl|
consider the follow ng: SECY-14 unnunbered as yet,
Qualitative Considerations of Factors in the
Devel opmrent of Regulatory Analyses and Backfit
Anal yses; Draft Final Generic Letter 20 unnunbered
yet, Monitoring of Neutron Absorber Materials in Spent
Fuel Pools; Safety Evaluation Report associated with
the Ferm Unit 3, Conbined License Application
referencing the Economic Sinplified Boiling Water
Reactor Design; and preparation of ACRS reports.

This neeting is being conducted in
accordance with the provi sions of the Federal Advisory
Conmmi ttee Act.

M. Mchael Snodderly is the designated
federal official for the initial portion of the
nmeet i ng.

Portions of this session on the Ferm Unit
3 COLA nmay be closed in order to discuss and protect

i nformati on designated as proprietary.
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We have received witten coments and a
request to nmake oral statenents from M. David
Schonber ger, a nmenber of the public, regarding today's
sessions for the Ferm conbined |icense application
and we' Il rmake sone tine for himduring that session.

There wll be a phone bridge |ine. To
preclude interruption of the neeting, the phone wl|
be placed in alisten-in node during presentations and
Comm ttee discussion.

Atranscript of portions of the neetingis
being kept and it is requested that speakers use one
of the m crophones, identify thensel ves and speak with
sufficient clarity and volunme so that they can be
readi |y heard.

And 1'd like to rem nd everyone to turn
of f whatever little gadgets you have that tend to beep
and nmake little noises during the neeting.

And with that, unless there's anything
el se fromthe nenbers of the Commttee, we'll proceed
tothe first itemon our agenda, which is qualitative
considerations of factors in the developnent of
regul atory anal yses and backfit anal yses. And Harold
Ray will |ead us through that session.

Har ol d.

VICE CHAIRVAN RAY: Thank you, \V/ g
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Chairman. | amHarol d Ray, Chairnman of the Regul atory
Pol i cies and Practices Subconmmittee.

Today we have nenbers of the NRC staff to
di scuss what is nowrecently a nunbered SECY, SECY- 14-
0087, which provides the Comm ssion with the staff's
recomendation for qualitative reconsidering factors
in regulatory and backfit anal yses.

The SECY was developed in response to
Conmmi ssion direction in an SRMdated March 13th, 2013.
Al t hough the SRM al so dealt with the requirenents of
certain BWR contai nnent venting systens, the staff's
recommendations for qualitatively considering factors
inregulatory and backfit anal yses was directed to be
generic and i ndependent of containnent venti ng.

The Regulatory Policies and Practices
Subcomm ttee did hold a neeting on August 19th on the
subject. So, today the full commttee will receive a
summary of the discussion we had at that tine.

| nowcall on Aby Mohseni, Deputy Director
of the Division of Policy and Rul emaking, NRR, to
i ntroduce the presentation and begin.

MR. MOHSENI : Thank you very much, Dr. Ray.
Good norning. | am Aby Mohseni, the Deputy Division
Director of the Division of Policy and Rul emaking in

NRR.
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Thank you for the opportunity to brief you
today on the notation vote SECY paper, "Qualitative
Consi derations of Factors in the Devel opnent of
Regul at ory Anal yses and Backfit Anal yses."

In regulatory analysis and backfit
anal ysi s to i nformed deci si on-nmakers, we consi der many
factors both quantitatively and qualitative consi stent
w th Comm ssion direction, NRC gui dance, OMB Circul ar
A-4, executive orders and international practices.

Specifically when needed, qualitative
considerations of factors is used in conjunction with
quantitative consi derati ons in risk-infornmed
deci sions, adequate protection determ nations and
cost-justified substantial safety enhancenents.

While the regulatory franme is sound, we
recogni ze that specific guidance is needed on how
qualitative considerations are conducted.

In a few nonents, Fred Schofer, our
resident expert practitioner and team | eader, wll
provide a presentation on this paper and di scuss the
status and background, but just sonme initial points
I'"d like to note as was nentioned by Dr. Ray.

The staff submtted this paper SECY-14-
0087 to SECY on August 14. The SECY paper was nade

publicly avail abl e on Septenber 2nd.
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This paper was in response to the SRM on
filtering strategies, SRM SECY-12-0157, which said
i ndependent of the BRWMark I and Mark Il contai nnent
filtration issue, staff should seek detailed
Comm ssi on gui dance regardi ng the use of qualitative
factors in a future notation voting paper.

Though t hi s paper cane fromthe direction
on filtering strategies, it falls under the auspices
of the agency-w de Cost-Benefit W rking group. And
sone of those working group nenbers are here in the
audi ence today.

Thi s paper and i npl enenti ng t he Conm ssi on
direction on this topic are part of the NRC s overal
pl an for updating cost-benefit guidance.

"1l note that on June 11, the staff
provided a full commttee ACRS briefing on this plan
to update cost-benefit guidance, which is found in
SECY- 14- 0002.

Thank you again for the opportunity to
brief you on this notation vote SECY paper. W | ook
forward to hearing fromyou in this discussion.

Thank you, and Fred.

MR, SCHOFER: Thank you, Aby. M nane is
Fred Schofer and I'min the rul emaki ng branch in the

Ofice of NRR And | thank you for the opportunity to
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brief you on this SECY paper today titled
"Qualitative Consideration of Factors in the
Devel opmrent of Regulatory Analyses and Backfit
Anal yses. "

| wanted to | et you know t hat al t hough t he
paper was nmade available Septenber 2nd, publicly
avai l able, there was a glitch. The nmain paper itself
was only replicated and nade avail abl e this norning.
So, both the paper and the slides for today's neetings
are publicly available. The paper is at M.14127A458.
The slides are M.14245A043.

The purpose of today's briefing is to go
over that notation vote SECY paper and its encl osures.
The outline that is shown for today's presentation
wll begin with an overview and a status, and then
wal k through the package itself concluding with the
staff's proposal.

The stuff submtted the paper, as Aby
i ndi cated, about three weeks ago. And this is a
notation vote SECY paper that the staff is seeking
Comm ssi on approval of the staff's proposal on howto
better inplenent our practices wth regard to
qualitatively considering factors.

As noted in Aby's introductory remarks, we

| ook forward to hearing your views on this paper in a
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subsequent letter.

Thi s slide, the overvi ewand status slide,
provides a bit of context of the paper. The staff
requi rement nenorandum SRM SECY- 12- 0157, regarding
the consideration of additional requirenents of
cont ai nnent venting systens for boiling water reactors
with Mark | and Mark 11 containnments, directed the
staff independent of the <containnent filtering
strategies issued, to seek detailed Comm ssion
gui dance regarding the use of qualitative factors in
a future notation vote paper.

As a brief rem nder, the context behind
that, the qualitative analysis and the regulatory
analysis for this SECY paper that was for the
contai nnent vent, did not provide sufficient cost
justification for installing engineered filters.

In that analysis, the staff based its
recommendati on on a quantitative anal ysi s suppl enent ed
by qualitative argunents to justify the staff's
recommendat i on.

Based on the Conmm ssion direction and the
context of the original SECY paper, the scope of this
paper is to provide the staff's recommendati on for the
use of qualitative factors in regul atory anal yses and

backfit anal yses.
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MEMBER CORRADINI: So —

MR. SCHOFER: Yes.

MEMBER CORRADINI: "Il wait. [I'msorry.

MR. SCHOFER: Not a probl em

Ckay. The work is part of the plan for
updating the NRC cost-benefit guidance found i n SECY-
14- 0002, as Aby briefly described.

The plan was submtted to the Conm ssion
in January and was di scussed with the ACRS i n June and
this paper is one piece of that overall project.

O her pieces include SECY-13-0132, the
Near - Term Task Force Recommendation 1, as well as the
Ri sk Managenent Regul atory Franmework Initiative.

The tie between those two are with the
def ense-i n-depth di scussi on as a key conponent of both
of those activities. W'Il talk nore about that in
future slides, but the point here is defense-in-depth
is one factor that has been considered qualitatively
i n past regul atory anal yses.

A public neeting was held on Qualitative
Consi deration of Factors in May of this year. W of
course were still in the process of developing the
paper at that point.

We have already done quite a bit of the

background research and were able to communi cate the

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

12
framewor k and how we qual itatively consider factors to
menbers of the public.

During that neeting, the staff received a
| ot of positive feedback from nenbers of the public,
especially in enhancing our guidance on this topic.

That really was received positively anong
menbers of the public. They understood why we
considered factors qualitatively and think that
updati ng gui dance was a good next step.

MEMBER CORRADI NI : So, naybe this is the
time to ask ny question. So, neaning -- the
interpretation | guess | was taking fromthat is that
you do have a nethod now. The nethod is vague. They
want |ess vague in ternms of how you address the
qualitative factors.

Because | renenber in the discussion for
venting strategies, the discussion at that tine, | had
a hard tinme understandi ng how they were appli ed.

MR. SCHOFER: What ? Qualitative
consi deration?

MEMBER CORRADI NI :  Yes.

MR, SCHOFER: The current regulatory
gui dance docunents, NUREG BR- 0058 and t he handbook, do
provide guidance with regard to consideration of

qualitative factors.
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The guidance is that the analyst should
quantify as much as possible. But if there are other
i nportant aspects that aren't able to be quantified,
that for conpleteness you should identify those and
provide qualitative argunents for those.

MEMBER CORRADI NI : Or agai nst or however —

MR, SCHOFER: Or against, yes, providing,
you know.

MEMBER CORRADI NI : | under st and.

MR. SCHOFER: Yes.

MEMBER CORRADI NI @ Ckay.

MR. SCHOFER:. So, the guidance is there.
And it also indicates that there are various tools
that could be applied such as, you know, break-even
cost-effectiveness analysis to provide insights into
t he i nportance of those.

It also provides direction that when
you're evaluating the results, that you first consider
only the quantitative elenents that is that which is
cal cul at ed.

MEMBER CORRADINI: | remenber that's how
you presented it for the —

MR. SCHOFER: And that's in the guidance
and it tells you to do a net cost-benefit and nake a

determ nation on that first.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

14

After you present that, then you do a
hol i stic analysis that includes both the quantitative
and qualitative. And do that as a, you know, a
di scussion to guide you in developing the decision
rati onal e and the recommendati on.

MEMBER CORRADI NI : Ckay. So, you're going
to probably get tothis. So, the feeling was what was
m ssing from — that sounds fairly conplete at this
point. So, what was m ssing? More guidance, or just
nmore specificity as to the tools, the qualitative
tools that you could use?

This 1s an area where 1 am not —

MR, SCHOFER: And this is sonething that
we’re going to get iInto —

MEMBER CORRADI NI :  Ckay.

MR. SCHOFER: -- in nore slides, but I'll
kind of give you a tidbit and then you can | ook for
it.

MEMBER CORRADI NI : Thank you.

MR. SCHOFER: Sone of the guidance that
we're talking about is, you know, how and when
qualitative consideration should be used, you know.
How nuch effort shoul d be used to quantify versus not
and, you know, should you have a plan in place and

that type of thing.
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So, as we get nore into the slides,
probably about nine or ten —

MEMBER CORRADI NI @ Ckay.

MR, SCHOFER -- we'll get to that point.

VI CE CHAI RMAN RAY: M ke, let ne suggest
there's sonme phrases to | ook for. | assunme Fred wll
use these, but they're certainly used in the paper.

Set of nmethods, there isn't a set of
met hods right now. It's nore ad hoc what he
descri bed. And the goal is to be systematic,
transparent and consi stent.

Those are the key elenents that are in
this paper as ins of the effort.

MEMBER CORRADI NI : Thank you.

CHAl RMAN STETKAR: Al so, Fred, since you
told us what to | ook for, the — one thing that we did
discuss quite a bit and you just nentioned, and |I'm
hoping you'll get to it in your slides here, is that
little phrase you use that said when you ought to
apply the qualitative nethods, under what conditions.

In other words, how far do you go in the
quantification specifically within context of using
gqualitative considerations as a — |1 don't want to use

the term"surrogate," but to enhance t he under st andi ng

of areas of uncertainty.
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In other words, how far do you quantify
uncertainty? Wen do you start relying on
qualitative?

So, if you could address that, because we
did discuss that at some extent in the subcommittee
meet i ng.

MR, SCHOFER: Sure.

MEMBER  CORRADI NI : Can I say it
differently? You're saying that you don't want to
sacrifice trying to quantify uncertainty —

CHAI RVAN STETKAR: Well, that's what |I'm
sayi ng.

MEMBER CORRADI NI :  Ckay. That's what |
t hought you sai d.

CHAI RMAN STETKAR: 1'd like to hear the
staff's kind of feedback on it, because that's a big
i ssue.

In the past, they' ve often said, well,
because the uncertainties are so | arge or because we
don't have the ability to reasonably quantify the
uncertainti es because of |ack of information or |ack
of tools or, you know, |ack of sonmething, we need to
then rely on nore qualitative considerations to
bol ster a decision or to provide other insights for

t he deci si on.
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So, and | think that's a big part of this
process in ternms of not only what tools do you use to
support the qualitative decision-nmaking, but also
when, you know, when you basically say | can't — |
can't use sinply quantitative nmethods to support the
decision, as | said, especially in the area of trying
to quantify uncertainties.

VI CE CHAI RVAN RAY: Wththisinterruption,
l et me add to John's conmments. It triggered sonething
innmy mnd that we didn't discuss at the subcommttee
meeting, but which I find is quite inportant in the
overal | paper. And that is, what is the scope of
t hi s?

It is not just reactor regul ation by any
means. There's an enclosure that lists all the areas
where qualitative considerations apply and many of
them nost of them alnost all of themaren't the kind
of things that we typically think of that have to do
with when do | stop quantifying and start qualifying.

They're in areas of the Agency's busi ness
t hat have nmuch different answers on that topic than
say, power reactor safety regul ation.

And so, we've got to keep in mnd here
that we're not just talking about defense-in-depth

applied to a power reactor, but everything the Agency
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does.

CHAI RVAN STETKAR: That's real l y i nport ant,
because this was i ntroduced in the context of the, you
know, one specific regulatory analysis —

VI CE CHAI RVAN RAY: Ri ght.

CHAI RVAN STETKAR: -- that kind of
pronpt ed, you know, what we're di scussing today. But,
yeah, you're right, Harold.

In the SECY, the list of -

VI CE CHAI RMAN RAY: Ar eas.

CHAI RMAN STETKAR: -- anal yses that have
in the past, those are really educating. |If nobody
has read that, it's really interesting to | ook at the
types of analyses that have been done and start to
think of it in the context of us, you know, thinking
quantitative ri sk assessnent, for exanple, for nucl ear
power reactors. The vast — actually, the majority of
things you can't really reasonably use those net hods.

VI CE CHAI RVAN RAY: Yes. So, if we're
going to focus on power reactors because we sonehow
think that's the nost inportant thing, we need to
separate it from what is the existing scope of the
SECY —

CHAI RVAN STETKAR: Yes.

VI CE CHAI RVAN RAY: -- which is everything

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

19
t he Agency does, basically.

CHAI RVAN STETKAR: Ri ght .

MR. SCHOFER: Thank you

MEMBER SCHULTZ: Fred, | didn't see it in
your slides and | do want to see it discussed today.
John tal ked about the plan, when does one do this and
t he how and what and why process as wel|.

But the other feature, and you touched on
it, but when one does a cost-benefit value inpact
eval uation, you |l ook at things that are in favor, wll
weigh in favor, there are costs in their benefits and
you |l ook at those in a quantitative eval uation.

| t seens that when one |ooks at
qualitative factors, one is prone to | ook at, oh, here
are sone ot her favorabl e things that woul d cause us to
decide in favor of the decision. But a fair
qualitative evaluation needs to introduce positive
qualitative features, as well as the negative
qualitative features and do a conpl et eness eval uati on
of that as well especially if the quantitative
eval uation can't be done.

And one under stands that that is done, but
sonetinmes one can be encouraged to say, well, ny
gquantitative evaluation shows ne this, but there's a

nunber of other reasons |'d |li ke to nove forward. And
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so, here are all the positives that would benefit the
decision, but one needs to |look at the negative
features associated wwth the qualitative eval uati on as
wel | .

MR, SCHOFER: And thank you for bringing
t hat up. Absol utely our guidance is clear that we
| ook at both the costs and benefits quantitatively and
qualitatively. So, that point is not |ost.

However, | think for this particular
paper, we biased it nore toward the positive sinply
because that was the crux of the issue.

| mean, we've been using these techni ques
since the original version of the gui dance which is on
this slide, the SECY-77-388A.

77 means that it was published in 1977.
So, | nean, we have a pretty long history in using
t hese t echni ques and it hasn' t been t hat
controversi al

CHAI RVAN STETKAR: Wl |, but, | nean, that
being said, | think that Steve's, you know, we're not
in the process of discussing any proposed nethod
That will conme out of whatever the Conm ssion decision
on the SECY is.

One woul d hope that those nethods if the

Commi ssion decides togo forwardinthis effort, would
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pl ace enphasis on that type of bal anced pros and cons
that Steve is enphasi zing because it is inportant.

As you said, in the particular instance
that pronpted, you know, our neeting today and this
di scussion, the qualitative considerations were nore
bi ased toward the, you know, the pros of that
particul ar issue.

But one would hope that if the Agency
adopts nore - | don't want to wuse the word
"prescriptive," but enhanced gui dance, let's say, on
appl i cations and net hods that, you know, they would - -
equally will be decision-neutral, if you will.

VI CE CHAI RVAN RAY: Systematic m ght be
less —

CHAI RMAN STETKAR: Systematic is probably
— yeah.

VI CE CHAI RVAN RAY: -- biased than
prescriptive.

CHAI RVAN STETKAR: Ri ght.

VI CE CHAI RMAN RAY: It's a nore positive-
soundi ng word, anyway.

MR. SCHOFER: Yeah, it's not our intent to
be prescriptive and we'll get to that point as well a
little bit later.

On this slide, it identifies the current
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practice consistent with NRC guidance. | did
highlight already the reg analyses qguidelines
NUREG BR- 0058.

| pointed to the SECY-77-388A which was
the original version of our guidelines. And | do want
to point out that they originally were called Val ue
and | npact versus Cost and Benefit.

And it was on this point specifically that
the original version was very sensitive to the
externalities and the intrinsic things which have to
be evaluated as part of policy and rul emaki ng.

And so, they used those terns, "val ues”
and "inpacts," so that there wasn't an overarchi ng,
you know, focus on neasuring only in dollars. So, a
little bit of history.

But sinply stated, the NRC guidance
directs the staff to quantify benefits and costs of a
proposed regul atory action when possible. Wen it's
not feasible to quantify benefits and costs, the staff
shoul d di scuss non-quanti fiabl e el ement s in
qualitative terns. That's what our gui dance says.

MEMBER CORRADINI: But it does it in
succession. Again, the only exanple recently that |
remenber is the venting strategies where they

presented the quantification first and then said, and
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there are qualitative things to consider, and went
t hrough t hose.

MR. SCHOFER: Unh- huh.

MEMBER CORRADI NI : So, it's in sone sort of
successi on. And if there is inability to do it
guantitatively, you immediately nove to sone

approaches for qualitative. That's what |'mtrying to

MR, SCHOFER: Soneti nes you have the, you
know, you're able to quantify sone benefits, sone
costs, but not all of them

MEMBER CORRADI NI : Ri ght .

MR, SCHOFER: And t hen you have to address
the remainder and, you know, to be conplete,
qualitatively.

In those cases as | outlined the first
| ook at what was cal cul ated and nmake t hat conpari son,
and then do the nore conplete eval uation.

MEMBER SCHULTZ: And that's reasonably
enbedded in the value-inpact guidelines. That
principle has noted the quantitative and qualitative
features, the pluses and the m nuses of the deci sion.

MEMBER CORRADI NI : Ckay, thank you.

MR, SCHOFER kay. On Slide 6, | want to

tal k about the various aspects within the regulatory
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f ramewor k wher e we do consi der qualitative
consi derati ons.

And fromthe high level to the NRC risk-
i nformed deci sions, the use of qualitative factors as
well as staff, which was in the decision-nmaking
process, the Conm ssion Safety goals and PRA Policy
Statenent both discuss inportance of qualitatively
considering factors specifically calling out defense-
in-depth Reg Guide 1.174 which is one of the guides
for PRA, notes that decisions are expected to be
reached in an integrated fashion considering
traditional engineering and risk information and may
be based on qualitative information, as well as
guantitative analysis and information. Thisisreally
consistent with what our guidance is as well.

However, in this reg guide, they provide
nmore information in terns of how to apply, when to
apply than we currently have in our guidance.

At the next Ilevel, you know, you have
adequat e protection determ nations. And as di scussed
in SECY-12-0110, which was the econom ¢ consequences
paper, the consideration of econom c consequences is
part of NRC s regul atory franmeworKk.

Adequate protection determ nations are

limted to public health and saf ety and comon def ense
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and security matters and are determned at the
di scretion of the Comm ssion.

So, within the determ nation, you know,
qualitative consideration of factors have been used
before. And we have a whol e enclosure that provides
history in the last 15 years of where they were
appl i ed.

And we point out that, you know, the only
related quantitative neasures, you know, for | ooking
at backfitting, for instance, is the power reactor
safety goal

On the material side, we don't have a
simlar criteria that can be applied and the reactor
safety goal is a surrogate to the QHGCs.

When regulatory action is needed and
determned that it is wused for beyond adequate
protection requirenents, you know, we |ook to the
backfitting procedure and cost-justified substantia
safety enhancenents.

And NUREG 1409, which 1is backfitting
gui delines, states that the backfitting rul e does not
require a strict quantitative anal ysis.

So, again, within backfit determ nations,
the use of qualitative consideration of factors is

al | oned.
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MEMBER CORRADI NI : So, can | just go back
tothe first bullet? You don't have to go back if you
don't want to, but on the first bullet you noted — or
at least | got the inpression that 1.174 has an
i nt egrated approach.

Is the deficiency there that it doesn't
have standard nethods, or that some of these nethods
aren't appl i cabl e to t he non- power react or
appl i cations?

MR, SCHOFER: No, the point | was making is
t hat wthin the PRA guidance they're using
fundanentally a simlar approach in terns of
conpl et eness. They quantify and they also use
qualitative information as well.

And they provide, you know, guidance in
terms of howto integrate that information as part of
t hat anal ysi s.

MEMBER CORRADI NI : So, is there a
deficiency there, or iIs It —

MR, SCHOFER: |'m not saying there — I’m
just saying that in conparison to the reg analysis
guidelines, we don't have as nuch in ternms of the
descriptions of the how, why of that integrated
di scussi on.

MEMBER CORRADI NI : So, | guess, and since
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| was in the subconm ttee, maybe |' mtreadi ng over ol d
stuff, why not adopt what's in 174 into the other
approach if it's, as | wunderstand it, relatively
r easonabl e?

MR, SCHOFER: Wth that, | can go to ny
| ast slide.

(Laughter.)

VI CE CHAI RMAN RAY: Again, the way | find
it easiest to think about is just the need for a
met hodol ogy that w | resul t in systemati c,
transparent and consi stent decisions that people can
under st and.

And once again | want to point out | just
accessed it here to look at all of the exanples that
aren't power reactors where this set of nethods is
needed for this reason. So, we don’t want to — unless
we deliberately do so and say, well, | only want to
tal k about this as applied to power reactor safety,
but In general it’s a broader — 1’11 acknowledge the
speaker here in a second — it's a broader subject
matter. And you'll see that in Enclosure 1 as you
| ook at it of the paper.

And we have soneone who wants to speak

MR, HARRI SON: |' mDonny Harrison fromthe

new reactors, actually, staff, but just to be aware
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there is an SRM from the Comm ssion al so asking the
staff to enhance the descriptioncriteria for defense-
in-depth within Reg Guide 1.174 as well.

So, within the power reactor community,
there's a need to enhance that gui dance and there's a
part of ri sk managenent regul atory framework
devel opnent and a nunber of activities that are
associ ated specifically wth better establishing
gui dance for defense-in-depth.

MEMBER CORRADI NI : Ckay, thank you.

MR. SCHOFER: And Dr. Ray gave ne a great
segue to Slide 7. Enclosure 1 provides a |list of past
NRC regul atory actions that rely upon the qualitative
consideration of factors. And you'll see it's a
fairly long list.

I ncluded in the encl osure were exanpl es,
you know, sone of the factors that were used or that
wer e considered qualitatively. So, that was provided.
And sone of the exanples are provided here, but there
is a conplete list in the enclosure.

VI CE CHAI RMAN RAY: Well, for exanple,
physi cal protection of a radiated reactor fuel in
transit.

MR. SCHOFER: Yes.

VI CE CHAI RVAN RAY: Ckay.
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CHAI RMAN STETKAR  There's a |lot of
security-related i ssues here that, you know.

VI CE CHAI RVAN RAY: So, it's just we got to
keep in mnd in a broader sense than we often do when
we're just tal king about power reactor safety.

MR. SCHOFER Yeah, we use this across the
board for anything that we're inposing a nationa
burden on the public or stakeholders. And so —

CHAI RMAN STETKAR: That encl osure | found
was really, really useful because | sort of did ny own
little nental exercise of going down through each of
those itens and saying, well, you know, is there any
way that | could apply, you know, at |I|east the
business that I'm famliar with, quantitative risk
assessnent techniques? And even stretching, | could
get to perhaps a little less than half of them

So, Haroldis right. | nean, this is nuch
broader than quantitative risk-informng |icensing
deci sions for the power reactor conmunity or even if
you want to extend it to, you know, other types of
fuel facilities.

MR, SCHOFER: Ckay. Today I'll tal k about
what we do within NRC. W also |ook external to the
NRC in terns of what other federal agencies and

i nternational agencies do. And we find that we're
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very simlar.

| have a nunber of docunents identified
here; Executive Order 12866; O fice of Managenent and
Budget; Circular A-4, Regul atory Quidance; Ofice of
Information and Regulatory Affairs, O RA which is
part of O fice of Managenent and Budget, and they
provide a regulatory inpact analysis, A Priner, and
all of them note the inportance of consideration of
both quantitative and qualitative factors.

We al so | ooked internationally and there
is a report that we note that discusses economc
consequences and net hodol ogies for evaluating. And
al t hough t he focus IS definitely t oward
quantification, they also discuss the inportance of
qualitative consideration of factors.

And there is a public version of that
docunent and it's included as one of the references.

VI CE CHAI RMAN RAY: Recognizing that |
think we all readily accept what you re saying and
what you' ve found, is there anybody el se who has a set
of methods using that term nology fromthe proposal
that is a potential exanple of what we're talking
about ?

In other words, these other references,

yes, they say consider other than quantitative
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factors, but they also say how to do that in a way
that's systematic, transparent and consi stent.

MR,  SCHOFER  Departnent of Honel and
Security does a |ot of break-even analysis, as you
m ght i magi ne.

VI CE CHAI RMAN RAY: Yes.

MR. SCHOFER: EPA, cost-effectiveness,
break-even, 1 mean —

VICE CHAIRVAN RAY: But they tell the
analysts how to do it in the way that we're
contenpl ati ng?

MR. SCHOFER: Yes.

VI CE CHAI RMAN RAY: Ckay. So, we're not
i nventing the wheel, sonething newor different here.

MR, SCHOFER: No, these are pretty standard
techniques. | nmean, we're just bringing themin so
that there's a handy reference.

CHAI RMAN STETKAR:  You think Bureau of
Recl amati on, you know, Arny Corps of Engineers, you
know. The Corps has got to be involved in that type
of stuff.

VI CE CHAI RMAN RAY: (Ckay. So, we're not
trying to advance the technol ogy here of doing this.
We're just going to try and adopt it for what we do.

MR, SCHOFER: Uh-huh. This slide is part
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of aclick or two and it just displays OVB, you know,
annually does a report to Congress on benefits in
cost-effective regul ati ons.

And in the 2013 report which was | ooki ng
at fiscal year 2012, which was the nost current at the
time we were doi ng the paper, 2014 | think i s now out,
you know, they |ooked at the nmjor roles.

The maj or rol es are, you know, have i npact
on society of annual costs of a hundred mllion
dollars or nore and has some other criteria. So
these are really big roles.

And you can see, you know, with the col or
schene, blue, red and green. Bl ue, they nonetized
benefits and costs. Red, they nonetized costs only.
So, all the benefits are considered qualitatively.
And green, they nonetized benefits only, and so costs
were qualitatively considered.

You can see roughly half of these major
rol es done by, you know, federal agencies rely heavily
on, you know, qualitative consideration.

MEMBER CORRADI NI : So, going that route if
you made a pie chart for NRC, how would it | ook?

MR. SCHOFER: Probably about the sane.

MEMBER CORRADI NI : Oh, would it? Ckay.

CHAI RMAN STETKAR: Look at that Encl osure
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MEMBER CORRADI NI : This is Encl osure 1.

CHAl RMAN STETKAR: |I'm sorry. Encl osure
1, you're right.

MR. SCHOFER: You know, nore on the
material side you have very simlar to the red
nmoneti zed costs only. And it's nmore difficult to
quantify benefits.

Security, safeguards-type simlar, you
know. Transport which was al so brought up simlar to
that. Reactor side, we tend to be nore in the bl ue.

VI CE CHAI RVAN RAY: M ke, if you —|"'mjust
| ooki ng here at what M ke Snodderly sent out on August
7th. If you happen to have it, you can easily pull up
Encl osure 1.

CHAI RMAN STETKAR: It's a really neat
summary. I mean, you don’t have to — there are links
to every one of the detail things. But if you just
|l ook at the titles and think about them it's pretty
i nteresting.

MR, SCHOFER: All right. This slide, |
guess Slides 10 and 11, discuss specific scenarios
t hat hel ped us organize our thinking as we prepared
t hi s paper, thought through the issue to cone up with

t he proposed reconmendati on.
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We have four scenarios. And you can see,
you know, the first scenario, you know, benefits
cannot be quantified, presented only qualitatively,
costs are quantified, which is very simlar to the
prior pie chart. And past applications are
i dentifi ed.

Scenari o B, you know, benefits quantifi ed,
others qualitatively considered, costs are quantified
and the net benefit of the quantitative analysis is
positive.

| probably shoul d address, you know, Dr.
Schultz' issue. Wen we went through this, | nean, we
wer e thinking about, you know, the scope of the SRM
And it drove us to address, you know, the — when
gquantitative benefits are positive.

If they're negative and you have, you
know, a negative cost-beneficial determ nation, the
decision is pretty clear.

You coul d potentially have the sane i ssue
where you believe that froma quantification the net
benefit would be positive. If | could have sone
negative qualitative consideration argunents, that
woul d be simlar tothis, but | don't think we've cone
across that.

CHAI RVAN STETKAR: Wl |, but in principle,
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you could, Fred. | nean, if you did an uncertainty
evaluation on the quantitative and it showed, you
know, margi nal positive with uncertainty skewed toward
negative, then qualitative considerations could take
anot her direction.

MEMBER SCHULTZ: In principle, you al ways
do. W nmake decisions everyday which we don't
quantify and we have the qualitative yeses and the
qualitative nos of the cost and the — and we nmake t he
deci si on. And when we decide not to do sonething,
then the negatives outwei gh the positives.

So, the sanme thing happens in decision-
maki ng in the regul atory eval uati on process.

MR, SCHOFER: Yes, | agree. | nean, it was
just that this was more stylized to help us —

MEMBER  SCHULTZ: I under st and. I
understand how it fits into the exanpl es.

MR. SCHOFER: And probably one poi nt | want
to make, you know, failure to nonetize sone benefits
make it nore difficult to fully wunderstand the
econom c tradeoffs. | nean, | think we all agree with
t hat .

The staff acknow edges that there are
chal | enges to conpletely nonetizing both benefits and

costs for all considered regulatory actions. And |
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t hi nk that point was made by Dr. Stetkar and others in
| ooki ng at the encl osure.

MEMBER CORRADI NI : So, on anot her note, so
since you're | ooking at qualitative — or rel ooking at
gqualitative and howto provi de appropriate guidelines
and methods, 1 assume — well, maybe not. You’re not
going to | ook at benefit and cost anal yses and how you
do that to include that.

MR. SCHOFER: No, that’s not -

MEMBER CORRADINI: 1 know the —

MR, SCHOFER: The scope of this paper was
not to do that.

CHAl RMAN STETKAR: But there is, Fred,
thereis still, I mean, you' re updating — | forget the
numbers to —

MR, SCHOFER: EPRI update two which is DAC
passed.

CHAI RMAN STETKAR: And part of the --

MR. SCHOFER: And this is such a small
pi ece.

CHAI RVMAN STETKAR: Yes. Part of that is
updati ng, for example, the — oh, 1’ve forgotten it.
Econom ¢ consequence eval uati ons.

MEMBER SCHULTZ: How one does the netrics.

CHAI RMAN STETKAR: How one does that.
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MEMBER SCHULTZ: Perforns the unit costs
and so forth.

CHAI RVAN STETKAR: So, this is just part of
the update of the overall regulatory anal ysis.

MR, SCHOFER: This is really such a thin
slice of what we do.

( Speaki ng over each other.)

CHAI RMAN STETKAR: | was going to say
occasionally it gets visibility, though, doesn't it?

MEMBER CORRADI NI : Ckay, thank you.

MR, SCHOFER: Ckay. And, you know, as |

was indicating that, you know, nonetizing both

benefits and costs for all considered regulatory
actions is a major challenge. | nean, | think we can
all agree.

But when it's not possible to nonetize all
i npacts, qualitative analysis and then nonetized
i npacts provide the best available information to
comuni cate the inpact.

So, it's evaluating, you know, a
conpl eteness evaluation of both quantitative and
qualitative is very inportant.

Scenario Cand Dis really nore toward t he
focus of the paper. Scenario C, you know, sone

benefits are quantified, others are qualitatively
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considered. Costs are quantified. The net benefit is
negati ve.

And so, do the qualitative argunents nake
it such that we should go forward, or flipside talking
about let's say the benefits are quantified, but the
costs are qualitatively considered. The sane thing
coul d happen. And so, it's that particul ar one.

And then you have Scenario D where sone
benefits can be quantified, others are qualitatively
considered. Costs are quantified and whether to do
only part of what we currently do, which is conpare
the quantitative information, but only include the
qualitative information for i nformation which seens to
be only providing part of the answer.

So, after you're going through all the
hi story, you know, so everyone is on the sane page
wth regard to, you know, what has been done, why we
did it, also looking at, you know, external to the
NRC, you know, other federal agencies in our national
comuni ty gui dance provided by Ofice of Managenent
and Budget, you know, we cane up with the foll ow ng
concl usi ons.

The first is sinply NRC gui dance directs
the staff to quantify benefits and costs of proposed

regul atory acti on when possi bl e.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

39

Wen it's not feasible to quantify
benefits and costs, the staff should di scuss the non-
quantifiable elenents in qualitative terns.

And as | al so indicated, you know, failure
to quantify attributes nmake it difficult to fully
under stand the econom c tradeoffs. And when it's not
possible to nonetize all inpacts, you know, the best
answer is to do the integrated evaluation, the
qualitative anal ysis of the non-nonetized i npacts with
the quantitative results and information to provide
the best available information to comunicate the
inpact. And that's really the key point.

| nmean, so, this practice is aligned with
ot her federal agencies, the international community.
And as such, you know, by goi ng through the background
and | ooking at how qualitative factors were
considered, the staff believes that, you know,
possi bly, you know, the next step woul d be devel opi ng
addi tional guidance to clarify a potential tool and
the hows, whens and whys of the use of qualitative
consideration in our assessnent.

MEMBER REMPE: Fred, before you go to the
next slide — are you done with that?

MR. SCHOFER: |' m done.

MEMBER REMPE: | saw you turn t he page, but
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| was looking at the slides from the subconmttee
nmeeting and conparing themto the slides today. And
there's been a couple of places where you' ve added
coments about the current guidance enphasizes the
need to make efforts to quantify reasonabl e costs and
benefits. So, that's kind of been changed from your
earlier presentation.

And | guess when | see this bullet, what
| wonder is how do you deci de what a reasonabl e effort
is? Wiere is the cutoff where you say | just can't do
it, and you throw up your hands?

Can you maybe gi ve your thoughts on that?

MR. SCHOFER Sure. When we, you know, get
i nvol ved, we get involved very early and we tend to
develop a plan in terns of howwe're going to approach
the reg anal ysis and, you know, where we're going to
coll ect data fromand what sone of the sensitivities
m ght be or, you know.

And so, as we put together the plan, you
know, and we start evaluating where are we going to
get the information, you know, if the information is
not readily avail able, you know, what will it take to
acquire it or develop it and howit's entered into the
overall plan for whatever activity we're | ooking at.

And so, as you know, | nean, in sone cases
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t hi ngs, you know, there is not data or there is not
sufficient data to quantify or there may not be
acceptabl e nodels or there could be a whol e slew of
t hi ngs t hat m ght be | ssues in terns of
quanti fication.

So, they'reidentifiedearly and we start,
you know, conmunicating that with the Agency and, you
know, a point is nmade where we say this is what our
plan is going to do and this is what we're going to
quanti fy.

VICE CHAIRMAN RAY: Fred, you might —

MR. SCHOFER: Wwell, if I can just -

VI CE CHAI RMAN RAY: Ch, | thought you were
done. Excuse ne.

MR, SCHOFER I n sone cases, you know,
we'll make that point and people say that's not, you
know, enough. Do nore. kay, that's fine. W'Ill do
nore. |In other cases, it's believed that that will be
sufficient and we'll go wth that.

Now, for instance, the containnment vent
paper, fundanmentally the Comm ssion told us that what
we did was not sufficient and they told us to do nore.

So, we have another, you know, we have a
tasking to do containnent filtration which is doing

the evaluation again. And personally, that was
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because one option was not fully fleshed out at the —
in the 2012 tinmeline.

| nmean, it was kind of the concept that
you could do, you know, water nmanagenent and there's
a lot of nechanisnms in containnment that would all ow
t he renoval of sufficient source termsuch that shoul d
you have a release, you know, it would be not cost-
beneficial to do nore of that.

So, we're doing it again. And as aresult
of that, we're doing a lot nore quantification and,
therefore, probably have less qualitative argunents
and those types of things.

W' |l have sone, but sone of the broad
ones that we had in the first cycle will not be there.

VI CE CHAI RVAN RAY: Well, | think on this
point that Joy raises, the paper does identify three
di sadvant ages of undertaking this effort.

Two of themhave specifically to deal with
the point that | think you're illustrating in this
case, and they are the increased staff resources
needed as a result of, first, developing and,
secondly, inplenenting these nethods.

And the point would, | think, be in
response to what she said and what you said, is, well,

it's always going to be a judgenent. That's what
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managenent does is decide how nuch is enough. How
much resources are we going to put into this
particul ar answer that we're seeking?

And | don't know that — maybe as we go
forward and see what the nethods turn out to be, we
can be nore definitive as to how far is far enough
But at this point intinme, | think it's acknow edged
in the paper that there's going to be an inpact on
resources because we are going to be nore systematic,
nore transparent, nore consistent.

And that's going to have a cost and at
sone point we're going to say that's as nuch as we can
do, but it's too big right now

| mean, there's nothing nore to say than
observe, well, that's going to have to be a decision
made case by case as | see it.

There's no way to draw a |line and say,
well, this is howfar you have to go. And when you've
gone that far, that's far enough.

MR, SCHOFER: Sure. But on the flipside of
that as well, | nmean, the anal yst has to address that
on an ad hoc basis now. | mean, they have to neke
those determinations —

VI CE CHAI RVAN RAY: Ri ght.

MR. SCHOFER: -- you know, develop the
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plan, you know, justify their, you know —

VI CE CHAI RMAN RAY: But we're going to do
it In a consistent and transparent way —

MR. SCHOFER: Correct.

VI CE CHAI RMAN RAY: -- as aresult of this
effort. And that's the main point, | think, that
needs to be —

MR. SCHOFER: And so, you know, what we're
| ooking for is to provide that additional, you know,
touchstone so t hat the anal yst knows, you know, howto
approach it nore systematically as you indicated, and
to provide additional tools that in developing the
qualitative argunents, that has nore structure that,
you know, as they go through that, the process that
they are, you know.

VI CE CHAI RVAN RAY: Yeah. And the record
will be more —

MR. SCHOFER: Conpl et e.

VI CE CHAI RVAN RAY: -- conplete and
under st andabl e by those who are reviewing it. But the
answer to how nuch i s enough, | don't think there's an
answer to that question because it's very dependant on
what the heck you're tal king about.

MR, SCHOFER: Wl |, we answer that question

every tine. |It's just on a case-by-case basis.
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MEMBER BLEY: Yeah, 1'd like to toss
sonething in here, Fred, and it's reiterating
sonet hing fromthe subcommttee neeting. To ne, that
gquestion is an al nost irrel evant question.

The one thing | hope you do before you're
all done is present the product in an integrated
fashion. And when you do that, this question of how
much is enough kind of goes away, because you work
your way to a sensible point.

|'ve read far too nmany quantitative
anal yses that don't provide the supporting qualitative
information to convince ne that they' ve consi dered t he
right factors, that they've considered the things
affecting those factors and that they've considered
all the sources of information to bring to the
pr obl em

So, the structure In my mind 1s always —
begins with qualitative analysis |aying out the |ogic
of what you're doing, why you' ve picked the things
you' ve picked, and then |looking to see do we need to
quantify, do we need to — how do we structure this to
make a deci sion?

And t hat ei t her | eads you into
quantification if there is sufficient information, or

it leads you to picking sone qualitative/sem -
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quantitative way to structure the results that all
ought to begin wth that good qualitative anal ysis.

And when you say we sonetines have to go
quantitative, sonetinmes when we do that, we forget
what we did qualitatively and we |ose that i npact,
that inportance and that gives us a whole structure.
So, | hope you eventually get to that point.

And then | think the other question kind
of solves itself. You see what you've got and you see

if it's worth doing —it's nuch easier to see if it's
worth doing nore effort.

MR. SCHOFER: Yes, and thank you for that.
Wien | refer to that kind of consideration, you know,
starting qualitatively and start planning it out, |
call that the plan, you know, in ternms of how you're
going to approach that.

MEMBER BLEY: That's fine, yeah.

MR. SCHCOFER: And you decide which
attributes are nost inportant and which ones may not
participate. So, that initially.

And then you go into the attribute and

say, okay, what wthin that attribute would be

affecting this out. And then you kind of build your

VMEMBER BLEY: | think what you're doing
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w Il help our quantitative anal yses, because it wll
— if you present it that way including your plan
because that will give us nuch better quantitative
reports in the places where we actually use that.

CHAl RMVAN STETKAR: | think that's an
i nportant point. Because as the SECY paper, you know,
in a kind of traditional incarnation of these things
and t he regul at ory anal yses precedes, there tend to be
two distinct, you know, there's the quantitative
anal ysis and we know how to do that because that's
cost and benefits and we can quantify sone sort of,
you know, surrogate for quantitative health objectives
and we do that.

And even i n the SECY paper, it imedi ately
lists — there’s a whole Enclosure 3 about, you know,
how to do qualitative analysis with one of the
met hodol ogi es that are the anal ogy of, you know, the
tools that we use for the quantification.

What Dennis is talking about is a nuch
nmore integrated presentation of how nost of those
things are used. So, it's broader than just saying,
well, go forward and devel op, you know, gui dance for
the appropriate nethod to sel ect fromEncl osure 3 for
things that we're going to call qualitative

eval uati ons.
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VI CE CHAI RMAN RAY: Well, we're going to
| ook forward to the next step hopefully which is to
| ook at an exanpl e.

CHAI RVMAN STETKAR: | think what Dennis is
saying, though, is it’s broader —

VICE CHAIRMAN RAY: I°m not —

CHAI RMVAN STETKAR: 1t's broader than just
pi cking off this one slice, as you nentioned, of the
regul atory analysis process. It's really folding
everything together iIn a whole — the whole update to
the regul atory anal ysi s gui dance.

VICE CHAIRMAN RAY: I'mstill wanting to
see sonething tangible not that | disagree wth
Dennis, it's been said | don't, but it's going to be
interesting to apply it.

It's going to be probably an inportant
task to pick the right few applications so that we
don't waste tine on things that aren't good exanpl es
of the application we're tal king about and take a | ook
at are we satisfying what Dennis has said or not.

MEMBER REMPE: So, earlier you nentioned
there were exanples, the Departnent of Honel and
Security, Arny Corps of Engineers, et cetera.

Are any of those exanpl es sonething that

woul d refl ect what Denni s i s suggesting, an i ntegrated
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qualitative/quantitative approach?

MEMBER CORRADI NI : Yes, in other words,
pi ck sonmething that's not close to hone so that if we
didn't like it, we could still look at it and both
criticize it and conplinent it.

MR, SCHOFER: Ckay.

MEMBER SCHULTZ: Those are better exanpl es
of where qualitative factors are considered. The
types of qualitative evaluation processes are, if you
wll, somewhat scattered in terns of application.

MEMBER BROM. Real exanples weren't
readily available to show —

MEMBER SCHULTZ: That's right.

MEMBER BROMWN: -- the details of how they
wal ked t hrough that.

MEMBER SCHULTZ: But this is sonethingthat
| agree with Dennis that if we look at it froma rea
t op-down approach in the first place and use it in a
way to enhance the entire process, the quantitative
and the qualitative and the nerger of the two, then we
w || have acconplished sonet hi ng.

MR. BROMN:. Well, ny major concern, and we
tal ked about it in the subconmttee neeting, was your
bullet one, tw, three, four, five in that ny

perception of that discussion we had was that the
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qualitative consideration of factors can be
arbitrarily weighted and, in other words, too nuch
enphasi s has been applied to qualitative.

And | worry about that, that we're going
to dunp the qualitative and now everybody is going to
get intotheir little nonetized nmenu and they' re goi ng
to —the qualitative factors are always going to have
this arbitrary downsi de.

In ny mnd, there's sone circunstances
where, quite frankly, | hate to refer to ny old
program where the qualitative aspects were so
overwhel m ngly obvious that, yeah, it was going to
cost us sone noney, but we went ahead and did it
anyway.

So, it was a negative cost thing, but yet
just the perception of what we were dealing with drove
us to make those decisions and go back and do
sonet hi ng.

And |I'm worried about that getting
downplayed in this whole thing about how do we — how
do we weigh the qualitative parts and then all of the
sudden we start — these little factors get thrown iIn
and they're on the low end instead of on, you know,
where they ought to be consi dered.

And | |ike Dennis' comment. It was very,
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very good in ternms of how you start from the top
qualitative and | ook at how you want to do stuff, and
then figure out where quantitative is going to provide
val ue added i n the decision process, not quantitative
is the thing and then figure out where qualitative is
going to provide it.

VI CE CHAI RMAN RAY: The paper, | think
recognizes this explicitly. It says, as another
di sadvant age of even doing this, which is what you're
talking about —

MR. BROMWN: Yes, exactly.

VI CE CHAI RMAN RAY: -- is the qualitative
consideration of factors remains subjective. Doi ng
this may i nply objectivity by formalizing the process.

MR. BROWN: Exactly.

VI CE CHAI RMAN RAY: And the inplication of
objectivity would be the downsizing that you're
t al ki ng about .

So, but this is so ethereal at this point
intinme that tonme we'll really need sone applications
to | ook at before we know have we — are we on the
right track or not.

MR. SCHCOFER: Vel |, you nment i oned
previ ously about, you know, are there other exanples

external to the NRC that could be discussed and I'1

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

52
t hrow one out.

Departnent of Transportation did a rule
for backup canmeras for your cars. And the item was,
you know, how can backup acci dents be decreased?

So, they consi dered, you know, status quo,
you know, the standard mrror systemthat you have on
your car, they considered an alternative which was
requi re backup caneras on all new cars, and they al so
consi dered, you know, requiring sensors and addi ti onal
mrrors on the cars or bigger mrrors or whatever to,
you know, address that problem

Backup caneras were not cost beneficial.
However, the rule was pronul gated. And it was
promul gat ed based upon qualitative argunents.

And sone of those qualitative argunents
i ncl uded, you know, there was statutory conpliance,
there was an act, the Caneron @l bransen Kids
Transportation Safety Act.

VI CE CHAI RMAN RAY: Congress said so, in
ot her words.

MR. SCHOFER: There was the value of a
child s life, you know, children have a hi gher val ue
of statistical life than adults.

They used dread, the psychol ogi cal i npact

of an adult or a parent guarding over their child.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

53
They recogni zed di stri buted i npacts whi ch was that the
peopl e that were nost adversely affected by backup
accidents were children and the elderly. And t hey
al so addressed sinplified parking and conveni ence.

VI CE CHAI RVAN RAY: Ckay.

MR, SCHOFER: As an exanpl e.

VI CE CHAI RVAN RAY: Yeah. But, again,
we're tal king about a set of nmethods and we don't — |
don't think we can say nuch until we see sonething
that there's nore change.

(Si mul t aneous speaki ng.)

MR, SCHOFER: So, our proposal is that, you
know, given that there are instances where it's not
possible to nonetize all inpacts, the history of use
of qualitative factors and their inportance, we, the
staff has proposed, you know, updating cost-benefit
gui dance to include a set of nmethods with the overal
goal of, you know how can we do it better, how can we
be nore systematic, how can we nmake our practice nore
transparent, how can we be, you know, nore consi stent
across business |ines.

And based upon the research, the staff
recomends updating the cost-benefit guidance to
include information on how and when qualitative

factors should be used, how the results wll be
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incorporated into an integrated anal ysis that brings
an argunent in support of a particular alternative.

VI CE CHAI RMAN RAY: There's no schedul e
present ed.

MR, SCHOFER: Thi s woul d be part of the 14-
002 update.

VI CE CHAI RMAN RAY: Yes.

MR SCHOFER: W w Il be 1looking for
Comm ssion approval to go forward with this plan and
then we woul d incorporate into that activity.

W' re | ooking for 14-002 or t he NUREG 0058
which will be the home —

VI CE CHAI RVAN RAY: Ri ght.

MR, SCHOFER: -- that will be draft, you
know, draft available in the, you know, fiscal year
2015. So, that wll be sonething that will be com ng
up this year.

| woul d anti ci pate that woul d be comng in
front of you, as well as we woul d be issuing that for
public comment as a new NUREG or revised NUREG So
there woul d be, you know, that cycle that we woul d be
goi ng t hrough.

CHAl RMAN STETKAR: And we al ready have a
subcomm ttee neeting scheduled and | can't renenber

whether 1t’s November or December on the —
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MR. SCHOFER: W have a subcommttee
October for —

CHAIRMAN STETKAR: Is that —

MR. SCHOFER: - analysis.

CHAI RVAN STETKAR: Yes.

MR. SCHOFER: That is |ooking at how we
performregul at ory anal ysi s backfit —or cost-benefit,
you know, in reqgulatory analysis backfit, NEPA
anal ysi s across the Agency.

Al so, | ooking externally to see what ot her
| essons can be | earned that m ght be potential policy
i ssues and identifying those gaps and that wll feed
into Phase 2 of the 14-002 product.

VI CE CHAI RMAN RAY: That was part of the
cost-benefit, yes.

CHAI RVAN STETKAR: Yes.

MR. SCHCOFER: That concl udes nmy
presentati on. The next few slides are pretty nuch
ref erences.

VI CE CHAI RMAN RAY: Pretty nuch.

MR, SCHOFER: Pretty nuch. And | am
wlling to take any additional conments or questions.

VICE CHAIRVAN RAY: Anything for the
presenters?

(No response.)
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VI CE CHAI RVAN RAY: Al right. el |,
t hank you, Fred — oh, you have one. Sorry. You're
not raising your hand high enough for ne to see it.

(Comments off record.)

VI CE CHAI RVAN RAY: We do want to make sure
that we ask both anyone here in the room and then
anyone onli ne.

Is there anyone attending the neeting
today that would like to ask a question — or make a
comment. Excuse ne. Like to nake a comment.

(No response.)

VI CE CHAI RMAN RAY: Seei ng none, and we'l |l
ask then if the line is open.

MEMBER CORRADI NI : | f anybody i s out there,
say sonet hi ng.

VI CE CHAI RMAN RAY: |f there's anyone on
the line, we'd appreciate your acknow edgi ng that you
can hear us.

MR LEWS: Marvin Lew s.

VI CE CHAI RMAN RAY: Thank you, Marvin.

Appreciate it. Good norning to you. |Is there anyone

MR. LEWS: Good norni ng.
VI CE CHAIRVAN RAY: |Is there anyone who

woul d wi sh to nake a conmment on the presentation we've

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

57
just received?

MR LEWS: Yes, | would, really, but it's
ki nd of negati ve.

VI CE CHAI RMAN RAY: Go ahead. We're just
taki ng comments. So, whatever comments you'd like to
make.

MR. LEWS: Yeah, the point is that here's
a staffer comng in for guidance, but the guidance is
about how nuch effort is put on sonething.

So, the point is, you do have deciding
factors to |ook at. Nanmely, your charter, which
states specifically nine tines, protect the health and
safety of the public.

| do not believe you have a right to give
sonet hing up just because it is difficult in any way,
shape or formin terns of safety of the public. Thank
you.

VI CE CHAI RMAN RAY: Okay. Al right. W
have received that comment. Thank you for that. |If
there's any other coments, we'd be glad to receive
t hem now, too.

(No response.)

VI CE CHAI RMAN RAY: Hearing none, thenl'l|
turn it back over to our chairman and thank you for

your presentation.
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CHAI RMAN STETKAR: Thank you. And thanks,
Fred and Aby. Good presentation. Good discussion.

Because this is a full commttee neeting,
we need to hit our marks on the schedule quite well.
And | know folks are still working on versions of
draft letters so that | think what we'll do in the
interest of giving people tine to do a little bit of
work, is we wll recess until 10:45 and reconvene
t hen.

(Wher eupon, the above-titled matter went
off the record at 9:38 a.m and went back on the
record at 10:44 a.m)

CHAI RVAN STETKAR: W are back in session.
Qur next topic on our agenda is a draft generic
letter. And because | was surprised about having
nunbers for the SECY paper, | wll not say the
unnunbered draft generic letter on Mnitoring of
Neut ron Absorber Materials in Spent Fuel Pool.

And Ron Ballinger will |ead us through
this session. Ron.

MR,  BALLINGER  Good norning. Good
nor ni ng. On August 21st, 2014, the Metallurgy and
React or Fuel Subcomm ttee was briefed by the NRC staff
and NEI on neutron absorber degradation in the draft

generic letters — proposed draft generic letter.
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The topics discussed on that day were
nucl ear criticality analysis, technical perspective on
spent fuel pool neutron absor bi ng mat eri al
degradati on, background on the generic letter, generic
letter information request and NRC s response to
public comments on the draft generic letter. W also
heard industry's views on the generic letter and
ongoi ng i ndustry efforts. NEI was al so ki nd enough to
bring sone sanples for us to observe and play wth,
guess.

Degr adati on of neutron-absorbing materials
used in the spent fuel pool is a potential safety
i ssue that nucl ear power reactor |icensees have been
dealing with since the 1980s. In particular,
Bor af | ex.

Recent events have raised concern anong
the staff that sonme |icensees may not have adequate
met hodol ogi es and surveil |l ance prograns to nonitor and
assess the degradation and deformation of neutron-
absorbing materials in the spent fuel pool.

The draft generic letter is asking
licensees to provide information regarding their
neutron-absorbing materials nonitoring prograns and
the basis for them

The NRC staff believes that |icensees
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shoul d have this informati on avail abl e under 10 CFR 50
Appendi x B record-keepi ng requirenents.

The generic letter is not requesting any
new anal ysis progranms or research. Today we'll get
the condensed form of the presentations that were
given to us on August the 21st.

W will now proceed with the neeting and
call Tim MG nty, director of NRR to give a brief
i ntroduction and introduce the presenters.

MR. McA NTY: Thank you, Dr. Ballinger. |
amTimMGnty. |I'mthe Director of the Division of
Safety Systenms in NRR | and ny staff really
appreciate this opportunity to brief the Commttee.
My remarks are actually — align fairly well with Dr.
Bal | i nger.

The degradation of neutron-absorbing
materials used in the spent fuel pool is a safety
i ssue that nucl ear power reactor |icensees have been
dealing with since the 1980s. For exanple, Borafl ex.

Recent events have rai sed concerns anong
the NRC staff that sonme |icensees may not have
adequat e net hodol ogi es and surveillance prograns to
nmoni tor and assess the degradati on and def ormati on of
neutron- absorbing materials in spent fuel pools.

Li censees submt criticality analyses to
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the NRC as part of the license approval process to
denonstrate that they neet NRC subcriticality
requi renents. Many | i censees credit neutron-absorbing
materials for this purpose.

The NRC has recently seen situati ons where
I i censees found previously unidentifieddegradation of
neutron-absorbing mterials or have ineffective
monitoring prograns for their neutron-absorbing
mat eri al s.

In several cases, the neutron-absorbing
materials were found to be outside the bounds
established by the assunptions of the criticality
anal ysis of record.

This is not an imedi ate safety concern.
However, it is a safety concern. Uni dentified and
unm tigated neutron-absorbing material degradation
constitutes an unchecked reducti on in t he
subcriticality margi n which has the potential to | ead
to local criticality in the spent fuel pool.

As Dr. Ballinger nmentioned, this generic
letter is asking licensees to provide information
regardi ng their neutron-absorbing material nonitoring
prograns and the basis for them

The staff believes the |icensee should

have this information avail able under 10 CFR 50
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Appendi x B record-keepi ng requirenents. This generic
letter is not requesting any new anal ysi s, prograns or
research.

Thank you for that opportunity. At this
stage, | wll be willing to turn it over to Scott
Krepel and Matt Yoder.

MR, KREPEL: Thank you, Tim

My nane is Scott Krepel and | work in the
Spent Fuel Teamthat's | ocated in the Reactor Systens
Branch, Division of Safety Systens in the Ofice of
Nucl ear React or Regul ati on.

|"mthe technical lead for this. 1'Il be
al so presenting with Matt Yoder. He is a chem cal
engineer in the sanme Ofice of Nuclear Reactor
Regul at i on.

W' re going to be providing an overvi ew of
our presentation to the subconmmttee that was on
August 21st.

We have sonme — four different sections
that we'll be presenting. First, |I'lIl be providing
sone background information on the criticality
anal yses for neutron-absorbing nmaterial and the
criticality criteria.

And after that, we'll get sonme background.

Then Matt is going to present regarding specific
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neutron-absorbing material concerns that the staff
have noticed. W wi |l be passing out sonme sanpl es of
material at the sane tinme for you to | ook at.

After that, we'll also focus on providing
sone operating experience events that NRC has seen up
to this point, and then approaches that we can have
that we've identified to — I'Il go back a bit here.
Past efforts by NRC staff in order to address sone
concerns that we've identified.

Finally, then we'll focus on getting to
the key point of this presentation today, discussing
the generic letter and howthat is a neans to address
t hese concerns.

Al right. First of all, the regulation
criteria for the criticality analyses is found in 10
CFR 50.68. And also in the General Design Criteria
62.

The programis —its intent is to prevent
any inadvertent criticality events in spent fuel
pool s.

Ceneral Design Criteria 62 provides sone
general gquidelines on how the spent fuel pool should
be designed to prevent any kind of criticality events,
but the inportant criteria that we're focusing on

usually is in 10 CFR 50.68, which provides specific
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limts on decay effective for the spent fuel pools.

So, we'll get into sone -- in summary,
we'll see what the |licensees are — for decay effective
-- decay effective is less than 0.95 for the 0.95
assurance and confidence. And there's nore research
on that, but we'll go into detail on the specifics of
t hat .

Sone pl ants, however, |icensees are under
the sane regul ati ons of — are exenpt. They're exenpt,
however. But in general, the regulation's |[imts are
t he sane.

MEMBER BLEY: 1'm sorry. I mssed the
chart on that. They're exenpt from what?

MR, KREPEL: Ckay. Let nme go back a bit.
Previously, the past |icensees were under 10 CFR
70. 24. And a lot of |icensees requested exenption
fromthat by submtting the criticality analysis to
prove that they could be subcriticality. There's a
ot of margin left.

So, then | ater on when they set up the 10
CFR 50. 68, that was regul ated, but there was one or
two licensees in the area that still have exenptions
in that area, but they're still wunder the sane
regul ation.

MEMBER BLEY: Thank you
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MR, KREPEL: Al right. I'"'m going to go
back one nore slide. 1'malnost done with it. Don't
Worry.

Ckay. The inportant key point is that the
licensees submt the criticality anal ysis which shows
that with the spent fuel pool calculation, the
geonetry, all of the material conponents to nake sure
that the guidelines are net, the licensees are using
their neutron-absorbing materials in the spent fuel
pools to show — and help themto show that they are
meeting the limts.

The key point, though, is that if the
neutron-absorbing materi al credits are in the
criticality analyses, it needs to be also for the
neutron-absorbing functions as explained in the
criticality anal ysis.

Now, we're here today because there are
two concerns about sone potenti al regul ation
conpliance i ssues and safety issues regulating to the
neutron-absorbing nmaterials that tend to be in the
spent fuel pool.

The criticality anal yses have about half
of a percent delta Kin the margin to the regul atory
limt, but the nost inportant neasurenent to the

neutron-absorbing materials possible to do — is it
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possi ble for themto do their functionis the Boron 10
areal density, because Boron 10 is a primary neans by
whi ch the material -absorbing neutron, they can have
that safety function.

Normally, in a criticality analysis is
nodel ed by Boron 10, the areal density is a m ninum
val ue that al so incorporates —it's incorporated into
the acceptance criteria for the neutron-absorbing
materi al .

We have a chart here that shows this curve
that shows the reactivity inpact. Also the area
density as it decreases for the boiling water plants
in the spent fuel pool.

MEMBER CORRADI NI : Can I ask a
clarification just so | understand? So, this is the
delta K infinity as a function of -

MR. KREPEL: Areal density.

MEMBER  CORRADI NI : Decr easi ng ar ea
density, right? |'m decreasing going to the right.

MEMBER BLEY: It's hard to read the scal e.

MR, KREPEL: Yes, you're right. If you
move to the right, the areal density is decreasing.

MEMBER CORRADI NI : Ckay. So, ny question
is, and | don't know any of the regul ations. So

we'll just put that aside, but ny question is just
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technically, so the delta Kinfinity is going up as
you go to the right, but am | still substantially
subcritical, or is there a concern of going critical?
That's what |'m aski ng.

| can under st and howt he uncertainty woul d
go up, but aml starting to cross sone sort of — am|
approachi ng anywhere close to Kinfinity 1? 1|s there
another way to — do you understand my question?

MR. KREPEL: Yeah, | think | understand
your questi on. | think that here you ask how this
fits in with the subcriticality margin —

MEMBER CORRADI NI @ Correct.

MR. KREPEL: ~-- in the pool.

MEMBER CORRADI NI : Thank you, yes.

So, you don't have to answer now, but
that's what | — what popped up when | saw your curve.

MR, JACKSON:. My nane is Chris Jackson if

| can just junp in wth ny perspective. |I'mactingin
anot her capacity, but | was the branch chief of
Reactor Systens before and | wll| be again. I'"'m a

once and future branch chief.

So, as you nove to the right on this
chart, the point of this chart is to showthat it's a
nonlinear -- as it degrades, you know, the initial

inpact is small. But as you degrade it nore, the
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inpact is larger. So, each pool has its own inherent
mar gi n.

There's margi nrequi red by t he regul ati on.
So, as you nove to the right, you coul d be chal |l engi ng
the regulation first, and then the actual
subcriticality.

So, at sonme point it creates a problem
W're not within the requirenent.

MEMBER CORRADINI: But — okay. So, last
guesti on.

MR, JACKSON. W don't expect or we're not
suggesting that we would have it if sonebody is
crediting, you know, 0.22 grans per square centineter
that will go down to zero.

What we wanted to do is this a no, never
mnd froma safety standpoint, or at sone point does
this beconme a safety issue?

This tells us that at sonme point it does
become a safety —

CHAI RVAN STETKAR: But on t he ot her hand on
this plot, the right-hand nmargin is zero. So, the
guestion is at zero, where are you in ternms of
criticality margin?

MEMBER CORRADI NI :  Yeah, so ny followon

guestion was for bounding, would it just be vani shed?

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

69
Am | still having a probl enf

CHAI RVAN STETKAR: Right. Well, the right-
hand end of this plot is zero.

MR. JACKSON: Because it's a delta K, it's
zero.

MEMBER CORRADINI: No, but I’m asking —

( Speaki ng over each other.)

CHAI RVAN STETKAR: The boron areal density
is zero on the bottomon the right-hand side.

MEMBER CORRADI NI : So, ny question woul d go
sonething like this: If I'"'mfar to the right and ny
delta Kinfinity is 0.3, |I'msure sonebody has done a
calculation for wvarious pools that if it just
magi cal | y di sappeared tonorrow, |'mstill subcritical.

I may not meet the regulation —

MR, YODER: It depends on t he specific pool
geonetry and the spacing of the fuel, okay. So, sone
pools may have no credit for any neutron-absorbing
material, no B-10 areal density, and they're stil
mai ntai ning subcriticality because of the anount of
spacing and the pattern of their fuel in their
speci fic pool.

MEMBER CORRADI NI : Okay. So, on a case by
case basis, this could be a problenf

MR YODER. O they could have soluble
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boron in the pool, would be another neans to contro
the criticality.

CHAlI RVAN STETKAR: But t here coul d be pool s
W t hout soluble boron, if | understand what you're
saying, where —

MR. YODER: Sure. On the other end of that
coin you could have pools that don't have their fue
spaced out adequately enough. And then you would
chal | enge your criticality margi ns as you nove to the
right on this diagram

CHAI RVAN STETKAR: Ckay.

MR. BALLINGER:. The wunits on the right
axis, that's absolute 0.1, 0.5, 0.2, 0.25, not
percent ?

THE | NTERPRETER: |'m sorry. Coul d you
repeat the nunbers, sir?

MR.  BALLINGCER The wunits on the K
infinity, delta Kinfinity axis, are those absolute
units?

MEMBER BLEY: The delta Kinfinity. Ronis
asking if it's a percent, or if it's actually 0.2
0. 3.

MR. KREPEL: I1t's absol ute nunber.

MR. BALLI NGER: That's an absol ute nunber.

MR KREPEL: Actual numbers.
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(Comments off record.)

MEMBER SCHULTZ: So, the general margin
woul d be 0.05. 1In other words, 0.95 is what you need
to maintain.

MR. KREPEL: Ri ght.

MEMBER CORRADINI: Is that the —

MEMBER SCHULTZ: At |east. At |east.

MR, JACKSON:. For a boron pool, you would
need to maintain Keffect at I ess than 0.95 at a 95 95
confidence level -

MEMBER SCHULTZ: That's right.

MR, JACKSON: -- when crediting boron.
And it would have to be less than one, K effect of
| ess than one at a 95 95 confidence wi thout crediting
boron even if the pool has boron.

MEMBER SCHULTZ: So, if the degradation is
a factor of two, vyou're approaching where you
shoul dn't be, the 0.05.

MEMBER CORRADI NI : Ckay, thank you.

MR. JACKSON: And remenber t hese
cal cul ations were done for a specific geonetry.

MEMBER SCHULTZ: Exactly. Particul ar
spaci ng.

MR. JACKSON: Typical fuel for -

MEMBER CORRADI NI : That hel ps. Thank you
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very much.
MR, KREPEL: GCkay, thank you.
So, the point of this really is to

denonstrate how that the reactivity behavior is not

really representing all plants. It mght be a
specific plant. It might be — others can be worse,
and sone wll be better, okay.

The point is that initially at the start,
the initial degradation was a conpliance issue. But
as the degradation increases, then it starts to have
more and more safety issues especially related to —
you see the curve is going up faster on the right.

O her concerns are with the design basis
effect, for exanple, an earthquake or a | oss of spent
fuel pool cooling. So, we want to nake sure that the
materials will be able to function after this event
happens.

The NRC staff believe that the key to
understanding this is knowi ng the conditions of the
neut ron- absor bi ng nmateri al .

Before this presentation, we had di scussed
how i nportant it was to neasure the neutron-absorbing
materials and the B-10 areal density that was in a
normal nodel as a m ninmum effect.

W realize that it was because of the
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criticality is a |local phenonenon as we have a chart
here to show that enphasi zes the point.

This happens in Shika, Japan, their
boiling water reactor plant. Wat happened is that
they were adjusting the hydraulic full drive and three
of the rods lifted out.

So, we see the two rods didn't actually
wi t hdrawal out nore than half. None of the rods were
nmore than half. One rod was less than 20 percent
W t hdrawn, but the plant still becane critical and
there was a power surge, power spike.

Now, | want to build on this point and
enphasi ze that in the spent fuel pool, we need to know
the | ocal condition of the neutron-absorbing materi al .
W don't believe that we can depend on an average
areal density or what conditions are typical in the
st orage cell

So, in summary, from the criticality
viewpoint, it's inportant to manage the degradation
for neutron-absorbing materials and it's a safety
concern in that if it's unchecked, subcriticality
mar gi ns have the potential to lead to inadvertent
criticality events.

So, now, this is the end of discussion of

criticality analysis. W'd |like to turn it over now
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to Matt to discuss sone specific exanples of the
neut ron- absor bi ng nmateri al .

MEMBER BROWN: All right. But before you
do that, you shifted fromthe spent fuel pool in the
di scussion and then tal ked about the Shika reactor
pul I'ing rods.

That's not a spent fuel pool. That's a
core, right?

MR. KREPEL: Yes.

MEMBER BROWN: |Is there a connection
bet ween tal king about the core and the spent fuel
pool? Sorry to be ignorant, 1 just —

MR. YODER: The i ntent was to showthat you
can have a |l ocalized degradation in a spent fuel pool
and it would have a simlar effect to pulling just a
small number of rods In a —

MEMBER BROWN: Ckay. So, you were just
trying to make an analogous —

MR. YODER: That's correct.

MEMBER BROAN: -- condition in a core as
opposed to what you — okay, 1 got it.

MR, YODER: It doesn't need to be pool -w de
degr adat i on.

MEMBER BROWN: Yes, | got it.

MR YODER It could just be a localized
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effect.

MEMBER BROWN: Gotcha. Thank you

MR, YODER  Ckay. So, now that we've
tal ked about criticality a little bit, we'll talk

about the specific materials that are in the pools and
"Il try to quickly highlight sone of the degradation
mechani sns that we've seen

On the screen now starting in the upper
left, thisis the Boraflex material. This is the bad
actor that's out there.

And what you see in this pictureis — the
light gray areais what's called a "scal |l op” where the
materials actually washed out all the boron carbides
contained in the black area. And that gray area there
is -- there's no material left anynore. And we'l
tal k specifics about each of the materials in future
sl i des.

MEMBER CORRADI NI : So, just to nake sure,
so, the stuff washes out, stays in the pool and just
settles as a precipitate?

MR. YODER: The boron carbide settles out
in the bottom of the pool and the silica — and we’ll
talk about this In —

MEMBER CORRADI NI : Ckay. Ckay.

MR YODER: -- a few slides — dissolves
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into the pool.

MEMBER CORRADI NI :  Ckay.

MR YODER: The next pi cture IS
Car borundum We've al so seen significant degradation
of this material.

Bottomleft, thisis Boral material. This
is the nost prevalent in spent fuel pools in the US
t oday. You can see on this picture there's sone
blistering, and we'll talk nore about that.

The last picture is a mxed netal
conposite where the boron carbide is actually an
integral part with the alum num matri x.

MEMBER BLEY: Didn't see any degradation
t here.

MR. YODER That's the newest material.
We've not seen degradation other than surface
corrosion or —

MEMBER BLEY: That's the | ongest service

time that —

MR YODER: |'m sorry?

MEMBER BLEY: You said it's the newest
materi al .

MR. YODER This is the newest material.
The shortest service tine in the pool. | believe

about a decade now.
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MEMBER BLEY: Ckay, it's ten years. W' ve
seen it about ten years.

MEMBER BROMN: |s the MMC material clad, or
is It just -

MR, YODER: No, it's just the alum numwth
the boron carbide right on whether mixed with it —

MEMBER BROMWN: M xed in it, okay.

MEMBER CORRADI NI : So, in terns of service
lifes, approximtely can you kind of give an idea to
kind of follow up Dennis' question? | nean, which is
the longest? Which 1s the —

MR. YODER: Carborundum and Borafl ex have
been in the pools the |longest, |'d say.

MEMBER BLEY: But when do we first start
seeing blisters?

MEMBER BALLI NGER: That's in the boron.

MR. YODER: Boron materi al exhibits
blisters.

MEMBER BLEY: Is it ten years of service?
20?7 407

MR. YODER: We’ll discuss — I’ve got a
slide on boron.

MEMBER BLEY: Ckay.

MEMBER REMPE: So, WMatt, | read the

RACKLI FE code report and it clainmed Boral had been in
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t he pool before Boraflex and Carborundum

Do you know for sure on that?

MR. YODER: No, | don't. | don't know for
sure. | mean, we know — I don’t as personally talking
to you today.

MEMBER REMPE: Yes.

MR. YODER: All of the Borafl ex,

Car borundum and Boral have been in the pool a |ong

time.

MEMBER REMPE: Ckay.

MR, YODER: Okay?

MEMBER REMPE: Yes.

MR. YODER: Whet her one was in five years
before the other, | nean, would the peanut gallery

like to chine in?

MEMBER REMPE: | think Boraflex and
Car borundum cane in because they were trying to save
because of the netal.

MR CUMNGS: | can try to address that.
Boraflex was used — 1711 let the NRC —

M5. WONG Ckay. This is Emma Wng. |'m
fromstaff.

Yes, Boral actually was inserted in the
pools first. And then cane along Boraflex and

Car borundum that marketed thensel ves as cheaper and
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better solutions. Limted testing, of course. Then
they installed those. Sone still install Boral.

Once the degradation cane online, then
they started putting Boral back in nore preval ently.
And then now, we're to the MVCs.

MR, JACKSON: And the other thing that's
worth noting is that each of these, there's different
manuf act uri ng processes.

It's all simlar-type material, but how
you nmake it and, you know, dependi ng on what conpany
makes it, there are differences in how it's
fabri cat ed.

And then once it gets to the pool, you
know, the conditions that it sees in the pool are
different as well and that would inpact. The
tenperature, the flow, the radiation also inpact the
degr adat i on.

MR. YODER: There is another point worth
making while we're talking about the age of the
mat eri al s. And that is that as Emm said, there's
very old Boral, then there's newer Boral and we see
different affects with the different materials, the
manuf acturi ng process and the materials that went into
it. W'Ill talk alittle bit nore about that.

Ckay. So, phenolic resins. This is your
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Car borundum material. You've got the B4C encased in
a phenolic resin.

Qobvi ously, when you irradiate that, the
backbone breaks down and you start to release the
boron carbide material into the pool.

There's not a good predictive tool to
determne how rapidly this stuff is degrading. Wen
we talk about Boraflex, we'll explain a little
further, but there is a predictive pool for that.

So, this is a simlar material, but the
boron carbide is encased in a silicone matrix. So,
when this backbone breaks down, you get silicone
particles that are dissolving into the pool.

And by nonitoring the chem stry of the
water in the pool, you can predict the rate of
degradation of this material to determ ne how nuch B4C
you' ve got left in your panels. And we'll talk nore
about that predictive tool, it's called RACKLIFE, on
a future slide.

MEMBER CORRADINI: So, this is not an
irradiation issue. This is just a sitting in a
sol ution issue.

MR, YODER It is irradiation. It's a
conbi nation of irradiation, as well as exposure to the

pool environment —

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

81

MEMBER CORRADI NI :  Ckay.

MR.  YCODER: -- and flow across the
mat eri al

MEMBER CORRADI NI : Okay. All right. Thank
you.

MR. YODER So, this is Boral. Boral is
clad with alum num The mddle is an alum num and
boron car bi de powder cernet.

In the older material, the Boral pane
goes into a sheathing, stainless sheathing, and that
sheat hing was sealed on all sides. And they found
that this thing would off gas when it was first put in
and it was putting these |l arge bulges in the stainless
sheathing and that would bind fuel assenblies in
pl ace. So, they started to vent that sheathing
material to alleviate that problem

On newer Boral or on Boral panels that
have gone in and been drilled subsequent to
installation, you don't see the |large bul ging of the
sheathing, but you still have blistering of the
cladding material in the Boral itself.

As | alluded to, there's different
vintages of this material. 1It's been in the pool for
different periods of tine, seen different service

lifes, different pool chem stry, and you see a |arge
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variance in the presence of blisters, the severity of
blisters, the size of the blisters and the | ocati on of
the blisters whether they're in the center of a panel
or coupon or on the perineter, on the edge of a panel
or coupon.

And that's one of the reasons that the
staff feels that plant-specific surveillance of this
mat eri al shoul d be in place just because there is such
a variance in pool environnments and in the materi al
itself.

So, the last two bullets on this slide,
t here has been sone testing, in situ testing of Boral
material that showed a relative decrease in its
ability to attenuate neutrons, okay.

The belief is that that is not due to the
Boron carbide material leaving. Rather, it's due to
formati on of one of these blisters that is displacing
nmoderator and, therefore, inpact your criticality
analysis, or what has been nore likely and nore
postul ated by the industry is that it's a result of
i naccuracies or wuncertainties in the surveillance
equi pnent itself.

So, those blisters that we tal ked about,
the staff feels that those are potentially

contributingtoinpactingcriticality analysis, but at
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this point we don't believe that the actual Boron
carbide material is |leaving the panel itself.

So, for plants that don't have coupons in
pl ace to go in and performsurveillance where you can
yank a coupon and send it to a | ab and get a detail ed
test report on the neutron attenuation capability of
that material, you' ve got to performan in situ test.

And the tool that's comonly used by
i ndustry is the BADGER tool. It's the Boron Area
Density Gauge for Evaluating Racks. And this was
devel oped for evaluating Boraflex material in
conjunction with the RACKLI FE predictive code that |
di scussed earlier.

And the idea is that by neasuring your
silica levels, you can determ ne how degraded your
panels are in certain regions and you can focus your
I nspections, your in situ inspections on those areas.

For the other materials I|ike the
Car borundum we said is not a good predictive tool.
So, you're taking a random sanpling of 30 to 60
| ocations out of three or 4,000 panels in the pool.

Now, I'Il talk nore specifically about
some of the uncertainties with the tool itself. The
intent here was just to show you that statistically

taking a small sanple of a | arge popul ati on when you
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go in and performthese in situ tests.

MEMBER BALLI NGER: Can you clarify for the
rest of the Commttee that — you said you' ve got a
vi ew of wuncertainties.

MR YODER | wll talk about sonme of the
uncertainties associated with the BADGER pool itself.

MEMBER BALLI NGER: The uncertainties are
extrenely | arge when you conbi ne both the BADGER and
t he RACKLI FE system Very | arge.

MEMBER BLEY: Wl |, when you go in and | ook
at these things, do you tend to find kind of uniform
degradation, or is it one spot hereis really degraded
and the rest of it |ooks pretty good?

MR. YODER: For the Boraflex material, it
tends to be the panels that have seen the highest
gamma dose.

MEMBER BLEY: Ckay. So, that helps you
focus whether you —

MR. YODER: Right. And also within a panel
i ke we showed the scalloping, therewill be |ocalized
effects and there will be actual gaps fornmed in the
panel where the material wll shrink and you'll
actually have no neutrons or material.

One of the concerns is that if you were to

have that scenario where you have |large gaps on a
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nunber of adjacent panels, then you could have a
| ocalized criticality effect.

MEMBER SCHULTZ: WMatt, could you descri be
in a little nore detail what BADGER is doing? I
didn’t see i1t particularly in your slides and —

MR, YODER: Sure.

MEMBER SCHULTZ: -- all of the Commttee
was not here at the subcomm ttee.

MR.  YODER:  Under st ood. So, what is
physi cal ly going on is you are sendi ng a source on one
side of a panel in a spent fuel pool rack, and a
detector on the other side of the panel, and you are
measuring how nuch of that — how many of those
neutrons are bei ng attenuated by the neutron-absorber
and the noderator in between your source and your
detector. You're running a scan up the full I ength of
t he panel.

MEMBER CORRADI NI : So, they have to nove
the fuel assenbly, do the neasurenent, put the fuel
assenbl y back

MR, YODER: That's right. And that's one
of the reasons why you're only testing 30 to 60 panel s
in a canpai gn, because it's |abor intensive to nove
all of the fuel out of the area to performtests.

MEMBER SCHULTZ: And the reason it would
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not work for other neutron absorbers?

MR, YODER: It does. It was devel oped for
Bor af | ex.

MEMBER SCHULTZ: Oh, I'msorry. It says no
predi ctive nmethod exists.

MR, YODER That's right. So, you're
essentially, you know, you still try to focus your
i nspections on the highest dose areas or the highest
tenperature areas that normal ly coi ncide, but there's
no break of software |ike the RACKLIFE to point you
where to go.

It is used, the BADGER tool is used for
ot her neutron-absorbing materials. 1It's used for the
Car borundum and used for the Boral material for
i censees who don't have coupons in place.

But the ideal scenario is a licensee put
in enough coupons and put them in areas that are
representative of what the actual panels are seeing
and that you can pull those out w thout having to go
in and nove fuel around and test in situ, but many
|icensees don't have a sufficient nunber of coupons
left in their pool to do that.

The newer mat eri al s, the X netal
conposites, all have substantial nunber of coupons in

t he pool such that they can pull coupons for the next
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80 to a hundred years and not have to go in and do an
in situ test.

| will pass it back over to M. Krepel for
a few slides.

MR. KREPEL: Before we go on, are there any
questions related to the naterials for Matt?

MEMBER CORRADI NI : So, just to sunmari ze by
what you said and one of the staff back here, Boral is
probably the nost prevalent at this point because of
t he ot her two being used and now not as — not behavi ng
as prom sed so that you' ve got Boral in a mgjority of
the current cases?

MR. YODER Boral is the most — the more
prevalent material in the pool today. And | think
when M. Cumm ngs from NEI presents, he has a couple
pie charts that show —

MEMBER CORRADI NI :  Ckay.

MR, YODER: -- the relative anounts of
each of the materials.

MEMBER CORRADINI: And is it the staff's
view that this BADGER — | |ike the name — that this
BADGER net hod i s good, but just too tinme-intensive to
be used on an ongoing basis? Is that what —

MR, YODER: W& might as well get into this

at this point rather than wait until later. W had
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our Ofice of Research provide sone support on this
area and they provided several technical Iletter
reports and | believe we provided this to the
Subconmi tt ee.

| don't knowwhat | evel the full commttee
recei ved those docunents, but one of the areas that we
| ooked at was this specific BADGER tool and trying to
determ ne sone of the uncertainties associated with
it.

One of the big problens is that you have

MEMBER CORRADI NI: If you're going to get
into it later, we can —

MR. YODER No, we mght as well hit it
now, because we've really chopped these slides down to
try to shorten the presentation

CHAl RVAN STETKAR: We had quite a bit of
di scussion on these issues during the Subcommttee.
So, we're fine for tine.

MR. YODER: If you have t he head t hat goes,
t he source or the detector head m saligned when you're
runni ng them down the panel, you're going to get an
of f result.

| f you performyour calibration, let's say

you're going into test Boral nmaterial and you perform
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your calibration on a reference panel that is of a
hi gher areal density than your actual material in the
pool or a |ower areal density in your current pool,
you' re introducing uncertainty.

There's a | arge nunber of uncertainties
associated with this tool. Probably too many to get
intoin detail at this neeting today, but that is one
of the — the licensees who utilize this surveillance
met hodol ogy, we have a | arge nunber of questions in
t he appendi x of the generic letter specifically trying
to address those uncertainties.

So, we can go through themif you'd |like,
or that’s the reference to look at In —

MEMBER CORRADINI: No, that's fine. I
haven't done ny honmework. So, | should go back to ny
homewor k.

So, let me ask a final — so, Is there at
| east an estimate of what that uncertainty is under
normal operational procedures?

You know, are we tal king plus or m nus 10
percent? Plus or mnus 15 percent? Plus or mnus a
hundred percent? Wat are we tal king about?

MEMBER BALLINGER It's not a hundred.

MEMBER REMPE: Matt, we pushed you at the

Subcomm ttee neeting on this question. You nentioned
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30 percent.

MR, YODER: | nean, we're hesitant to put
a nunber on it because the work that our Ofice of
Research did was really w thout having, you know,
physical test data to really | ook at.

But when staff fromNRR went on a canpai gn
to observe, we were seeing around 30 percent —

MEMBER CORRADI NI : Ckay, fine.

MR YODER -- difference fromthe nom nal

MEMBER CORRADI NI : So, that's anecdotal .

MR, YODER: That is one specific pool, and
one specific test canpaign, yes.

MEMBER CORRADI NI @ Ckay.

MR. YODER: That is not inconsistent with
the relative nunbers that were in that generic BADGER
technical letter report.

MEMBER CORRADI NI : Ckay, thank you.

MEMBER BALLI NGER: But the key difference
i's not when you use this for Boral. It's when you use
it for Boraflex and Carborundum what the uncertainty
means for the kind of degradation that you see in the
— or can see iIn the older stuff, the stuff that does
degr ade.

VMEMBER RI CCARDELLA: But | recall fromthe
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Subcomm ttee neeting there's a BADGER 2 or Super
BADGER that they're com ng out with now.

MR. YODER: They are attenpting to nake
nodi fications to the origi nal BADGER t ool and what has
been termed the Super BADGER tool i1s — has actually
been used on several canpaigns now to attenpt to
reduce those uncertainties, yes.

MEMBER SCHULTZ: So, WMatt, there's two
pi eces here that you nentioned. One of course is the
BADGER neasurenent, and the other is RACKLI FE uses to
informto identify the area of the pool that m ght be
the best to evaluate or the worst, if you will, to
exam ne, but then RACKLIFE is given the nunber of
panels that you can explore, there's quite an
extrapol ation to the rest of the pool and what do we
know about the capability of RACKLIFE to do that.

You nentioned that the input has to do
wi th sonme neasurenents associated with what is found
related to the silica in the pool.

MR. YODER: Ri ght.

MEMBER RI CCARDELLA: That doesn't sound
like a very distinct input paraneter that would tell
you what's happening in the rest of the pool,
necessarily.

MR YODER: Correct. W also had a
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technical letter report created by our Ofice of
Research on the RACKLIFE pool. And the bottomline
for the purposes of this full conmttee neeting are
that that tool was never designed to get to these
| evel s of 40, 50, 60 percent degradation. It becones
much | ess accurate when you' ve degraded your materi al
to that point

It was neant to be a course tool when
plants were starting to see 10, 15, 20 percent
degradation to nake sure you didn't have a | arge step
i ncrease between outages or you saw all of a sudden a
ot of silica.

Now t hat we've hit this point, as | said,
there's a whol e technical letter report describingthe
uncertainties associated with this, but, yes, the
bottom line is if you have Boraflex in your pool
you're in a bad place and you need to be working
towards a physical renmedy, not relying on these tools
t hat were devel oped 15 or 20 years ago to manage this
mat eri al .

MEMBER RI CCARDELLA: |If you're counting on
t he Borafl ex. I thought nost of the plants wth
Boraflex weren’t counting it in their criticality —

MR. YODER: So, we still have, | believe,

around ten plants that credit Borafl ex, okay. So, as
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you'll hear alittle bit later fromNEl, many of those
licensees have noved towards making the critical
nodi fications to their pool or to just doing away with
credit.

And in order to do that, you' ve got to
have enough space i n your pool to space the assenblies
out and create enpty channel s.

MEMBER CORRADI NI : O sol ubl e Boron, or is
that not an option?

MR. YODER: Sone plants have credit for
sol ubl e Boron and they're out of space.

MEMBER CORRADI NI :  Ckay.

MR, JACKSON: You got to renenber that
there is a twofold requirenment. One is that you be
sure that you're subcritical without crediting the
Boron, the soluble boron. So, the 50.68 —

MEMBER CORRADI NI : And with sol ubl e boron
— or with any sort of mitigation you’re below 0.95.

MR. JACKSON: The sol ubl e boron bel ow 0. 95,
that's correct.

MEMBER CORRADI NI:  Soluble boron, or
sol ubl e boron or boraflex or sonething?

MR. JACKSON: No, sol uble boron

MEMBER CORRADI NI :  OCh, okay. And the

Boraflex and all this stuff just as margin? That's
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why I"'mtrying to figure out why you even use it if —
if I'"ve shown on below 0.95 with the sol ubl e boron
"' mshowi ng wi thout the sol ubl e boron that bel ow one,
why woul d | expend the noney to put any of this in?

MEMBER BALLI NGER: A BWR can't use sol ubl e
bor on.

MR. JACKSON: The BWR don't have sol uble
boron in the pool.

MEMBER CORRADI NI :  Ch.

MR. JACKSON: And then the second one is
BWRs require the neutron-absorbing material to stay
bel ow t he one for the un-borated case.

MR, CUWM NGS: My short answer is that the
neutron absorber is credited in the analysis.

MEMBER CORRADI NI : Ckay. Thank you.

MR, JACKSON:. So, you can see this becones
a chal |l enge when a |icense anendnment request cones in
that credits the BADGER uncertainties and we have to
then include those uncertainties in the K effective
cal cul ation which requires a confidence interval.

MR. YODER: Are we ready to nove on?

MR, KREPEL: Ckay. Now, we'd like to
di scuss sone of the operating experiences that the NRC
staff have observed and actually the staff trying to

take action to address these issues that are
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i dentified.

For exanple, in the generic letter there
are also other references. There's INS, information
noti ces, t hat gi ve expl anation and detail .
Information notices that give specific transient
events especially with plants that has been — that if
it had been issued information notices in order to
make notice to all the licensees that the plants they
maybe need to kind of |ook into applying the systens
to the facilities.

Inthe Subcomm ttee neeting, Dr. Renpe had
requested — I'msorry. The interpreter m spronounced
your nane.

MEMBER REMPE: No, he's alright.

(Laughter.)

(Comments off record.)

MR.  KREPEL: Ckay. You had requested
i nformati on about sonme ot her operating events and how
that the -- prevalent that the issues were in the
i ndustry.

The NRC staff have identified sonme i ssues
related to that and sone other regul atory procedures
have been identified the |licensing anendnent requests
t hat have been gone t hrough, sone additional |icensee

commtnents and al so sone enforcenent activities and
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processes that nmay be prevalent to use under 10 CFR
50.59. Non-cited violations.

Al so, in sone situations, sonme i ssues were
identified by the |icensee or by inspectors that were
placed into the <corrective action program for
resolution at a later tine.

One of the key points to be nade is that
Dr. Renpe challenged the NRC staff to identify how
much margi n that was avail abl e before and after these
limts were in place.

Al'l that we have identified or we tend to
be identifiedissues have been resol ved before the NRC
staff really had enough information to make that
determ nation for the reactivity margin. So, we
really can't answer that question, per se.

VEMBER REMPE: I appreci at ed t he
information you did provide. It hel ped ne understand
how many events had occurred.

MR. KREPEL: Excellent. Ckay. So, I'm
happy to hel p.

Ckay, Matt. D d you want to proceed?

Before the NRC took action to include with
this issuing the generic letter 96-04, sets this
expectation that the requesting evaluation of the

Borafl ex degradation. So, it would be nonitored to

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

97
see whet her or not the degradati on was approachi ng t he
point where it becane an issue.

Unfortunately, sone  of our recent
operating experiences suggest that sone nonitoring
activity programresults inthe generic |etter haven't
been as effective in naking sure the goals are net.

And Matt's discussed the Research Ofice
and the technical evaluations. And sone of the
neut ron- absorbing material in the program-— observing
that in the prograns and have identified sone
uncertainties that may not be addressed by the
i censee.

Wth that information, the NRC has
devel oped t hrough research and eval uati on, we've al so
included — incorporated that today is in guidance to
show — to help the updated — to help update the GALL
report for the agi ng managenent and covering specific
nmonitoring prograns appropriate to nonitor Boraflex
and the unbound Boraflex material .

So, the staff has taken lead in the
criticality analyses and included statenents to
i ncl ude how the degradation or the uncertainties of
possi ble degradation wll affect the criticality
anal ysi s. So, that would be appropriate for the

appl i cation.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

98

CHAlI RVAN STETKAR: Scott, you nentioned the
update to the guidance in the GALL report. I''m
assumng that's GALL Rev 2 includes this?

MR. KREPEL: Yes.

CHAI RMVAN STETKAR: The GALL is for plants
that have had their — already had their |icenses
renewed or plants that are in the renewal process now
who are conmmtted to the agi ng managenent prograns in
GALL Rev 2.

Does staff consider that an appropriate
agi ng managenent program that nothing el se would be
needed?

MR. KREPEL: In general, yes.

CHAI RMVAN STETKAR: Ckay. How does the
staff determ nation — because a |arge nunber of the
units that have had their |icenses renewed comm tted
only to GALL Rev 1.

Are there substantial differences in the
agi ng managenent guidance in GALL Rev 2 in this area
that the plants that have only commtted to GALL Rev
1 do not neet?

I f you understand the question, because
what I'mtrying to get a handle on is |I think we now
have sonmething like 75 — 1 think it's 73 units that

have been approved for a license renewal .
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| think the mpjority of those, and | don't

have t he count, have commtted to GALL Rev 1. Sone of

them have commtted to GALL Rev 2. |I'mtrying to get
a handle where we are in a current snapshot.

Maybe the industry has these statistics,
but I"'mtrying to get a current idea of where we are
in terms of plants that have already had their
licenses renewed that would essentially neet the
staff's gui dance.

VEMBER Rl CCARDELLA: What ' s t he
significance of Rev 1 versus Rev 2 on this?

CHAI RVAN STETKAR: Well, that's what |I'm
asking Scott. |I'mnot famliar with the change. 1'm
famliar with the changes between Rev 1 and Rev 2 in
sone other areas |like cables and buried piping. [|I'm
not famliar wth the changes in the area of
moni toring spent fuel pools. That's basically what
' m aski ng.

MR  YODER I'Il address the specific
changes between Rev 1 and Rev 2. (kay. Rev 1 there
was an agi ng managenent program for Borafl ex.

CHAI RMAN STETKAR: Only Bor af | ex.

MR. YODER: Correct.

CHAI RVAN STETKAR: Ckay.

MR, YODER In Rev 2, we added i n an aging
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managenent program for neutron-absorbing nmaterials
ot her than Borafl ex.

CHAI RMAN STETKAR: Ckay. So, plants that,
if I understand it then, plants that have Borafl ex and
have had their |icenses extended and comm tted to GALL
Rev 1 are okay in terns of their nonitoring progranf

MR. YODER: They have a program in place
that relies on these tools that we've described that
has significant uncertainty. And that's one of the
aspects that we’d like to —

CHAI RVAN STETKAR: Ckay.

MR.  YODER: -- obtain with the generic
letter is have you accounted for that uncertainty in
your specific pool.

So, yes, they've got prograns i n place for
GALL Rev 1 agi ng nmanagenent program

CHAI RVMAN STETKAR: And for their renewed
l'i cense.

MR. YODER: Correct. At the tine that they
renewed their license, a |lot of these, you know, it
was a given that, you know, these tools that were in
place, the predictive tools and the in situ
measurenent tools were accurate and they were telling
you exactly where you needed to be.

Since then, we're not so sure. So, those
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are areas that will need to be revisited with those,
t hat subset of plants.

CHAI RVMAN STETKAR: Ckay, that helps. | had
either forgotten or didn't know that GALL Rev 1 only
addressed Borafl ex specifically.

MEMBER BALLI NGER: So, the gap, if there
is one, is between Boraflex and Boral.

CHAI RVAN STETKAR: Well, Boraflex and
Boral and now the staff is saying additionally even
with Boraflex they are not —if |I'munderstandi ng what
you're saying, Matt, that the staff now has raised
addi ti onal concerns about whether the tools that the
i censees now, the extended |icensees are crediting
are adequate; i1s that -

MR. YODER: Because of uncertainty.

MEMBER BALLI NGER: In spite of the fact
that they conply with Rev 1

CHAI RVAN STETKAR: In spite of the fact
that they have a license, well, an approved |license
ext ensi on based on an agi ng nanagenent program t hat
complies with Rev 1 using the tools that they —

MR, YODER: That's correct. The ot her
subset of plants that comes into play here is the
Car bor undum pl ant s.

CHAI RVAN STETKAR:  Yeah, but anyt hi ng non-
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Boraflex obviously i1s the —

MR. YODER: Right. So, there you —

CHAI RVAN STETKAR:  -- gap between 1 and 2.

MR YODER: There you've got a concern
because you have a material that we've seen active
degradation in. And anyone who renewed their |icense
by Rev 2 may not have a programin pl ace.

CHAI RVAN STETKAR: | understand that.
Thanks.

MR.  CUWM NGS: I'"m sorry, but | don't
think that's an accurate assessnent.

CHAI RVAN STETKAR:  Ckay.

MR CUWNGS: | havetojunpin. If they
had nonitoring prograns before they went through
i cense renewal , they woul d have continued to mai ntain
them So, sorry.

CHAI RMAN STETKAR:  |'mjust trying to get
a sense of a regulatory footprint in the sense of —

MR. CUMM NGS: | understand.

CHAl RMAN STETKAR: -- where we are, you
know, in terns of inventory of plants.

MR. CUMWM NGS: Right.

CHAI RMAN STETKAR: You can certainly
address that when you cone up.

MR CUMNGS: | wll.
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MEMBER REMPE: | have a question about the
pl ants that have been |icensed under 10 CFR 52. Your
generic letter exenpts those plants because you have
enough information, is what |I'mreading here, right?
The draft that | have of your generic |l etter says that
they do not have to respond to this because you have
enough information fromthem

MR. KREPEL: If 1 could answer that
question, | can tell you that in the past few years
the NRC staff have been asking a |l ot of those kind of
guestions we've been asking in the generic letter and
we' ve al so included that in our generic letter that if
the plant has been approved with the |icense appendi x
that has all its information that we' ve been asking
for in the generic letter, if that's okay for themto
reference that in the |license anendnent request.

And all that information that they woul d
need would be in there already. That's al ready
included in the generic letter. That's one option to
respond wth.

CHAI RVAN STETKAR: But Joy's aski ng about
new i censees, COLAs under ei t her desi gn
certifications or COLAs under 52.

MEMBER REMPE: Yeah, it says that Vogtle,

basically, and Summer are exenpted. But the reason
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|'"'m asking this question is; one, to confirm that
And then; two, | nean, | assune they're using one of
the newer materials because they're a new plant, but
you aren't so sure about these new nmaterials.

And so, why is it you have decided to
exenpt then? Have they commtted to so nany coupons
or what is it that they do that nakes you feel that
they don't have to do anything?

MR. JACKSON: Well, the term — that’s a
good question and we went and talked to O fice of New
Reactors to see if we should include them in the
generic letter request and so forth.

So, there's a couple things that apply.
First, when we |icensed the, you know, under Part 52
the design certifications, just the design and the
progranmmatic requirenents cone into the COL, these
i ssues were in play.

Matter of fact, the, you know, we talked
about the generic letter and the generic |letter 96-04
had al ready been issued. So, when we tal ked to them
they felt that they were al ready covered, that those
i ssues were addressed in the license and just didn't
need to be — we didn’t need to revisit.

So, | nean, the first thing is the

degradation obviously hasn't occurred, but then
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secondly is that that was infornmed or they were aware
of these issues and addressed themup front.

MEMBER REMPE: How di d t hey address thenf

MR, JACKSON: That, | don't know I
didn't bring that New Reactor person here.

MEMBER REMPE: Ckay, thank vyou. ['"'m
sorry.

M5. WONG This is Emma Wng from staff
again. Actually, they haven't submtted what their
spent fuel pool plan will [ook |ike, what the racks
are going to look like. They're starting to submt
t hose now.

And they al so — the staff of NRO when t hey
approve |ike the COLs, they put in a condition saying
that you nmust submt what you're going to do for the
future.

So, if we were to ask them they woul d say
we have not hi ng.

MEMBER REMPE: So, it's sort of |ike an
| TAAC that they'l|l have to deal wth.

M5. WONG Yes, they have to do it. They
have to submt sonmething to the staff and then it wll
get approved by the staff.

MEMBER REMPE: Ckay.

M5. WONG So, there's already a plan in
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pl ace for those new reactors and there's no reason to
ask them for sonething that they haven't planned for
yet.

MEMBER  REMPE: Ckay, t hanks for
clarifying.

MR. CUMM NGS: Can | provide a
clarification on that? They do have a design for the
AP- 1000 pl ants. Wen | was at Holtec, | did the
criticality analysis for it. They have a nonitoring
program

| then went to Westinghouse and t here was
sone review by NRO for that. There was sone back and
forth.

So, there is a design of the racks that,
to ny know edge, that's what's expected to be put into
t he pools. So, | guess | disagree that there is
not hing on the Part 52 side.

The racks have been desi gned and anal yzed
and there is a nonitoring program to ny know edge.

MEMBER BALLI NGER: | need to butt in here.
For tinme purposes, we have discrimnated against the
industry by giving the staff an hour and them 15
m nutes, and we need to be sure that we have adequate
time. So, I'dlike to finish up as quickly as we can

here so that we've got enough tine.
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MR, JACKSON: We'll have to collect an
action item and get back to you, but when you say
"exenpted, " they're not exenpt ed from the
requi renents. They' re exenpted fromthe i nformation
col | ecti on.

So, in our discussions with newreactors,
we felt that we weren't going to get anything. So,
you know, it's been several years since | was in New
Reactors. But at the tine, there was -

MEMBER REMPE: | understand t he situation,
okay.

MR, KREPEL.: So, are there any nore
slides? W can nove on this with nore slides, Mtt.

So, we've collected all of the technical
i nformati on and al so the Research O fice has devel oped
a database in order to really find out what we know
about each l|icensee and how they're neeting the
requi renents of what the neutron-absorbing materials
are doi ng.

The references, the docunentation, the
i censi ng docunentation that we have avail able and it
asks the question about how — Dr. Renpe asked the
gquestion about how — what kind of — what |ist of pool
meets subcriticality requirenents and they're |listed

here with the Carborundum and Tetrabor that's in four
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spent fuel pools. Boraflex is between 10 to 14 spent
fuel pools. Boral is in 53. And other materials
whi ch al so include borated stainless steel, Bolcan,
Met am ¢, some newer ones, there are about about 13 to
16 spent fuel pools.

Now, the reason why we have that average,
this is the information here, we have severa
|icensees that just recently have |icense anendnents
approved that have renoved the Boraflex credits. And
sone have replaced that with wong inserts. Mde them
— made of Metamic.

And so, those license approvals — those
Iicense events have been approved by -- have been
inplenmented in full so that as soon as possible they
can continue the credits for the Boraflex or be
al ready set up and i npl enented as a | i cense anendnent
w thout having to go through that in which case
there's no longer credit for the Boraflex be given
It would be credited for sonmething el se instead. So,
there's a reason for that average and why those
nunbers are a range there.

Ckay. So, that's really all that | have
for today, but all this information for the operating
experiences and the NRC staff activities, we have been

| earning and finding that we have sone gaps, nmajor
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gaps i n our know edge that has — it makes it difficult
for us to really give answers to specific questions
that you may have.

So, that's the reason why the staff has
decided to issue this generic letter in order to
gather information that we actually need.

To describe the generic letter nore in
detail, we will turn to Matt now.

MR, YODER: Al right. | should be able
to wap up the staff's presentation fairly quickly
her e.

The purpose of the generic letter is to
request information that denonstrates that |icensees
are within their licensing and design basis for the
neut ron- absor bi ng nmateri al .

Based on the responses to that generic
letter, we will determne if additional regulatory
action i s necessary.

| would like to talk quickly about the
specific information that we request in the generic
letter. And for the Subcommittee, we provided
multiple slides on each of these topical areas.

So, if anyone would Ii ke to dub into any,
|'"d be glad to do that, but I'Il just for the purpose

of getting us back on tinme, I'Il go through this
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qui ckly.

First maj or area is the material
properties and configurations. What is the actual
material type? Wiat is the age of the material ? Wat
is the as-built areal density? Wat is the current
areal density? Those type of things.

Second area is your surveillance program
met hodol ogy. What are you doi ng? Do you have coupons
in place? Are you performng the in situ test with
the BADGER tool? Are you just perform ng visual
surveil |l ance? What ki nd of sanpl e size are you taking
when you do perform surveillance? What are your
acceptance criteria? How are you trending the data?
That type of information.

Third area is the surveillance program
frequency. How often are you going in and perform ng
surveillance of the material ?

It shoul d be acknow edged that this can be
per f ormance- based based on your specific material.
For the new materials, the materials that we haven't
seen degradation, we've got a | arger interval between
surveil |l ances. The materials that are actively
degradi ng, we specify that there should be a shorter
surveillance interval.

How is your material condition being
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accounted for in your criticality analysis? Are you
feeding that degradation back into your criticality
anal ysis? How are you trending that? How are you
accounting for it?

And in the final area that we requested
i's, have you consi dered desi gn basis events? Have you
considered a seismc event on your pool?

So, if you have this riddled materi al that
has been irradiated and now scal |l oped and cracking
apart, what confidence do you have it's going to
survive a seismc event?

One slide quickly addressing the staff's
response to sone of the public comments we received.
And we just touched on two big areas here.

The first is that licensees had margin
built into their analysis. And that margi n was used
to account for various uncertainties.

What we don't want is |icensees comng in
now t hat we've identified new uncertainties and using
that sanme margin to address those uncertainties.

In other words, we don't want to have a
double counting of margin to address the new
uncertainties that we di scovered.

MEMBER CORRADI NI : Can | nmake sure |

under st and?
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MR, YODER:  Yes.

MEMBER CORRADI NI : So, another way of
saying that is in your mnd, uncertainties have grown.
And so, margin nmust — mght have increase? That's
anot her way of saying it. AmIl m sunderstandi ng you?

MR, JACKSON: This is Chris Jackson again.
Emma is going to correct neif I'mwong or Scott, but
when the |license was issued when the anal yses were
done, they analyzed <certain things and they
di sregarded t hi ngs as being — there were conservatives
built in into the analysis and they were used to
of fset other things, other unknowns, you know.

So, |like if you <credit burn-up or
depl etion or the, you know, there are uncertainties in
there and they are considered.

So, when we identify new nechanisns ten
years later, going in and picking sone of those non-
conservatisns or conservatisns and say |I'm going to
of fset these new non-conservatisns with them that's
danger ous because we don't want to doubl e count.

So, | guess what he's saying is double
counting conservatisns isn't appropriate. It's not
sonet hing that we shoul d do.

Additionally, some of the margin — quite

a bit of the margin that we have in the pool is
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requi red by regul ation, you know.

We have a regulatory construct. There's
— this is a pool wthout a containnment, wthout
control rods, without nonitoring. There's no defense-
in-depth or |ast defense-in-depth in this industry.
So, you know, many of the requirenents are required by
regul ations.

MEMBER CORRADI NI: So, can | say it back
another way just to nmake sure |I'mclear? So, your
point would be that — so, let me push It iIn a
provocative way.

So, if the licensee has a better way to
anal yze t hi ngs t hat t hey t ook conservative
calculations for in the past although they m ght be
able to showit, you may not consider it?

In other words, i f |'"'m conputing
sonething, the effective burn-up, and sonehow ny
uncertainty was ten percent then, but | can showit by
cal cul ation as five percent now, | can't take that and
apply it sonewhere else, is what you're telling ne.

MR, JACKSON: No, no. Wlat |I'msayingis
we'll always consider it. We'll give them any
conservatism any credit that they have, you know,
we'll entertain anything if they can justify it.

MEMBER CORRADI NI :  Ckay.
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MR, JACKSON. Okay. But nunerous public

coments cane in — or several public comments cane in
saying, don't issue the generic letter, because

there's inherent margin in here and there's no issues

MEMBER CORRADI NI : And your point is
unless you can show 1t —

MR JACKSON:  Yes.

MEMBER CORRADI NI : -- by -calculation,

technical —and technically justify it, you just can't

MR. JACKSON: By calculation or any —

MEMBER CORRADI NI : Ckay. Ckay.

MR,  JACKSON: But we have a requirenent
that requires substantial margin and —

MEMBER CORRADI NI :  Ckay, thank you.

MEMBER SCHULTZ: And it ought to have been
reviewed and approved in a submittal if —

MEMBER CORRADI NI @ Sur e.

MEMBER SCHULTZ: -- the margin has been
changed because of new cal cul ati onal techniques, for
exanpl e, that woul d have been an issue that required
a |l i cense anendnent request and approval by the staff.

MEMBER CORRADI NI :  Ckay, thank you.

MR,  JACKSON: So, if sonebody cones in

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

115
wth a |icense anendnent request and says, | don't
know t he power distribution or the power shape on al
t hese assenblies, I'mgoing to use a conservative one,
okay, that is a conscious decision there.

Now, crediting that conservatism in
another area is very difficult or very dangerous,
because I don't know how much it is. So, if it is an
unknown, bounded by a conservati smand there's several
of these areas that, you know, | changed T-HCD or you
got a power uprate sonewhere in the mddle, you know,
sonewhere during plant life. |'"'m going to use the
hotter T-HOD cal cul ati ng burnoff.

That's not a conservatism in the sense
that many of the assenblies in that pool wll have
been burned at the limt rather than many of themwere
not .

So, conservative decisions were nmade in
the criticality analysis. And, you know, when you've
got 4,000 spaces in the pool, you're going to nake
assumptions, but —

MEMBER CORRADI NI :  I'mw th you now. |'m
with you. Thank you very nuch.

MR. YODER: The other point |I'd like to
make here, there was a margin of our comments that

stated, you know, we haven't seen degradation of our
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mat eri al . Wy do we have to go in and perform a
surveill ance?

And the staff's point on that is, you
know, we hadn't seen degradation of Carborundum
material until sonebody actually went in and | ooked
and found that it was 60 percent degraded fromits
original condition.

We don't want to end up in that situation
with any of the other materials. W haven't seen what
we believe to be significant degradation with the
boron material or the Metam c or the other m xed net al
conposite materials, but we feel that a surveill ance
programshoul d be in place on a pretty specific basis
so that should degradation occur, it wll Dbe
identified and mtigated.

So, to sumup the staff's presentation, we
feel this is a conpliance and a safety issue we feel
t hat needs to be nanaged appropriately.

Recent events have raised concerns that
the nonitoring prograns may not be adequate and
that's, you know, the situations where | described
peopl e hadn't |ooked, and then all of a sudden you
| ook and you have problens, but | also described
si tuati ons where people were relying on the predictive

tool s and t hought they were okay. And then when they
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went in and perforned the in situ test, they realized
t hat because of the uncertainties associated with both
the predictive tool and the in situ neasurenment, they
weren't okay.

Final point here is that the staff feels
that this is all information that a |icensee should
have readily avail able. W don't feel that we're
asking for any new analysis or new research by
licensees to answer this generic letter.

"Il take questions for the staff and t hen
we'll pass it over to NEI for their presentation.

MEMBER BALLI NGER: Any questions fromthe
Commi ttee?

(No response.)

MEMBER BALLINGER:  Alright, the floor is
yours.

MR, CUWM NGS: G eat. Thank you very
much. M nane is Kristopher Cumm ngs. |'ma senior
proj ect manager for used fuel prograns at NEl

My background is | had ten years at
Holtec, a rack manufacturer. And then four years at
Westi nghouse. So, |'m very famliar with all these
I ssues. This is basically one of the areas that |
focused on in ny career.

Next slide. So, these are the topics that
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"Il cover. | won't go through these, because we'll
get to themand |I'm short on tine.

Next slide. |I'mnot going to reiterate.
| think Matt did a really good job of describing the
mat eri al s.

| did bring the sanples again. So, |
think it's very illustrative to see the differences.
"Il pass them around again for those commttee
menbers that weren't at the subcomm ttee.

The one that fl ops around and i s obvi ously

a polyner is Boraflex. This is non-irradiated for
steam Boraflex. So, understand that. Pl ease be
careful with it. I"d like it back in the state that

|'ve provide it.

MEMBER CORRADI NI: | guess it gets a tad
more fragile as you —

MR CUM NGS: It does get nore fragile.
It irradiates. It becones brittle. It becones a hard
material. And then as you actually look at it, it
al nost becones a powder.

So, the next one, the very small netallic
sanple is Boral. Here you can see the alum num
cladding on the sides if you | ook very closely at it.

And then the last one if Boral can, but

it's representative of all the netal-matrix whet her
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it's Metamic, Boralcan or sone of the other types.
And again, you can see no alum num cl addi ng. And
again, these are very nice, hard material s.

(Comments off record.)

SPEAKER: You say this does not have — it
seems to have something on the -

MR.  CUWM NGS: No, it does not have an
alum numcladding on it. |t appears that way, but I
does not.

MEMBER CORRADI NI : So, that's the
di spersi on.

MR, CUMM NGS: Yes.

MEMBER CORRADI NI : Don't |ook at it
directly.

MR,  CUMM NGS: Ri ght . So, the netal -
matrix are nore of mxed powders put together.
They're put into a billet and then they're extruded
through a press. At |east Metamc is. And thenit's
rolled to the appropriate thicknesses and si zes.

MEMBER RI CCARDELLA: So, he rolling
process produces the -

MR. CUWM NGS: Exactly. Exactly.

MR. YODER: And the shearing of the edges
of the coupon also creates a little bit of that

ef fect.
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MR, CUWM NGS: Exactly. Al right. The
thing that I want to point out, of course, is that
there are significant differences in the types of
materials whether it's the nonnetallic versus the
metal lic.

And we see that evidenced by both the
phenonenol ogi cal effects that cause the degradation
and also the service life. W talked about that a
little bit earlier.

Next slide. So, here I've got a little
bit of information about the types of neutron
absorbers in use and the types of nonitoring prograns
t hat have been in pl ace.

For Car borundumand Tet r abor and Bor af | ex,
it was their know edge that they all had nonitoring
prograns at sonme point. Wth Boraflex if it was
coupons, then those coupons have di sappeared. W' ve
seen that degradation of the coupons. However, a | ot
of the plants have noved away fromthe credit.

And if you look at the graphs here, you
can see on the top graph I've got the installed
neutron absorber. So, you see Boraflex was a fairly
| ar ge percent age.

Now, you go down to the bottom one,

credited neutron absorber. A lot of the plants have
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nmoved away. Not quite all of them and several of
them have |icense anmendnent requests in to either
install inserts or do new analysis to take away the
credit, but that's continuing to go forward.

In terns of Boral, about 50 percent of the
pl ants have a coupon testing program Those that do
not have coupon testi ng prograns were actual |y because
of two letters that |'maware of that the NRCwote to
the i ndustry.

The industry requested the NRC to take a
position on surveillance prograns associated wth
Boral. In both 1995 and 2003 the i ndustry w ote back
to the industry saying that surveillance prograns are
not required of Boral.

The specific wording was that it woul d be
superfluous. That was in 2003 and | can provi de t hose
letters to the Commttee if they'd like to see them

MEMBER RI CCARDELLA: Wul d you say the
extent of the problem are those two green slices in
t he bottom chart?

MR. CUM NGS: The extent of the issues
where we see degradation, |oss of material that woul d
affect the criticality and have sonething nore than
cosnetic, would be Iimted to Carborundum Tetrabor

and Bor afl ex.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

122

MEMBER RI CCARDELLA: And how many pl ans
are in those two slices?

MR. CUMM NGS: Car borundumwoul d be four.
The NRC had that. Qur own survey, we had seven with
Boraflex, but the ten to 14 is not out of the — that
seems like —

MEMBER CORRADI NI:  As a total nunber.

MEMBER RI CCARDELLA: As a total.

MR CUMM NGS: As a total.

MEMBER RI CCARDELLA: But seven that are
taking — |I'm looking at the difference between
credited versus non-credited.

MR CUMWM NGS: So, in that bottom graph,
Bor af | ex woul d be seven.

MEMBER RI CCARDELLA:  Seven.

MR, CUWM NGS: Ri ght . Now, that was a
year ago and | know of at |east one of those whose
gotten a license anendnent request to no take credit
for it anynore through inserts.

MEMBER REMPE: So, |I'm sorry. I was
di stracted, but you're saying seven versus the staff
saying 10 to 14.

MR. CUW NGS: Yeah, but | don't think the
10 to 14 is unreasonabl e because our survey was not

conpr ehensi ve.
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MEMBER REMPE: (Okay. So, this was with
the 70 percent and -

MR, CUMM NGS: Yes.

MEMBER REMPE: -- the other insert, right.

MR CUMM NGS: Yes, that's correct.

MEMBER REMPE: Ckay.

MEMBER BALLI NGER: But the trend i s down.

MR CUMWMNGS: It is down. But like we
di scussed at the Subcommttee, it's not to zero.
There i s one plant that just got approval with parti al
credit for Borafl ex.

Next slide. So, is this a safety issue?
That's — |1've answered this question several tines.
The way that |'ve set this up is differentiating
between the nmetallic and the non-netallic absorbers.

For the non-netallic absorbers, we feel
like that it has been largely addressed through new
analysis, adding an Nc2 nonitoring program but
obviously it's very inportant to have a robust
monitoring program if you have the non-netallic
absorbers in place.

For nmetallic absorbers, we know that the
aging effects are very slow Decades. We have 30
years of experience of Boral, if not nore.

The EPRI dat abase i s 25 years and we woul d
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see advance indication through the various nonitoring
prograns or pool chem stry observati ons.

The aging effects that we've seen on the
nmetal lic-based absorbers are relatively cosnetic
whether it's pitting, general corrosion or sone of the
very small, localized |loss of material that woul d have
a negligible effect on criticality.

And finally the Boral blistering which
could potentially displace noderator, that's really
only an issue for Region | flux-trap racks that have
a small water gap between the storage cells. For
Region Il where it's one sheet, it doesn't have a
significant effect on reactivity.

But if you try to actually nodel it and
you go in and nodel accuracy based on what you've
seen, it has arelatively mnor reactivity effect.

And all of those types of things when a
plant's gone in and pulled the coupon, |ooked at it,
seen blistering, they put that into their corrective
action program

They may go in and do sone sort of
analysis to show that it's not a conpliance or a
safety issue, but that's all been done within the
corrective action and quality assurance programof the

pl ant s.
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And now, the bottom box is applicable to
all of the issues and all of the absorbers is that per
the NRC s own presentation, you would need a |arge
loss of material to overcone the admnistrative
margin. And here, I'mtalking about the 0.95 to 1.0.

You woul d need a 50 to 60 percent | oss of
material in all absorbers or a significant nunber of
absorbers in one area of the pool. And then there are
significant anounts of independent reactivity hold
down in the pools for PWRS.

W' ve tal ked about the soluble boron.
That's 20 percent in K for BWR pools. The analysis
itself has significant conservatism They take a
maxi mumreactivity of each plane or of the worst pl ane
in the fuel assenbly. That's about 10 percent in
reactivity. And then you do have the regulatory
adm nistrative margin there.

MEMBER REMPE: Kris, on your slide there
it has aging effect. And it's under the netallic
absorbers. And it has localized |oss of material.

Are you aware of there ever being any
| ocalized | oss of materials with sonething |i ke Boral ?

MR.  CUWM NGS: Yes, in the ternms of
pitting. So, you may have |ike sone small pitting.

Now, you're tal king about smaller than a — or about a
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mllimeter indianmeter, if that. So, very, very small
and | ocal i zed.

And there's been sone very |localized
corrosion on the edges where naybe a snmall chunk of
the material m ght have fallen out.

And, again, we're talking about smaller
than a millinmeter in dianeter. So, very, very
| ocal i zed.

Much nore localized than what we're
tal ki ng about and what the NRC tal ked about in their
presentati on. A small pit or sonething |ike that,
that's not going to have any inpact on reactivity.
And 1'lIl get to what the industry is trying to do to
address that. How nuch of that is acceptable.

Ckay. Next slide. So, that feeds right
into that. So, we have a couple different prograns
ongoi ng in the industry.

The first s an accelerated Bora
corrosiontesting program |It's basically afive-year
programto | ook at how does Boral degrade? 1It's got
several different types of Boral in terns of the
manuf acturing process. |It's an accel erated corrosion
test.

To be clear, it cane wup at the

subcomm ttee neeting, it doesn't not have irradiation
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effects in it and it's not a flowng water type of
test. So, those are sonme limtations of the test.

We're just — EPRI is just getting started
on a project at Zion where they're going to pull the
coupons, sone in-service material. They'll actually
cut the racks and pull sone panels that are in the
sheat hi ng, out of the racks. And then do sone BADGER
testing to try to create a correlation between
coupons, in-service material and BADGER results and
| ook to see what is the conparison between those three
t echni ques.

MEMBER RI CCARDELLA: BADGER or  Super
BADGER?

MR CUMNGS: It wll be Super BADGER
|'"'msorry. That's correct.

(Laughter.)

MEMBER  RI CCARDELLA: When you say
"accelerated,"” it's accelerated with the aggressive
envi ronment ?

MR CUMMNGS: It's accelerated interns of
t enper at ure. So, it's 195 degrees Fahrenheit,
correct. So, it's trying to sinulate advanced
corrosion through tenperature.

MEMBER BALLI NGER: My under st andi ng i s t hat

of the uncertainty sources for the BADGER- RACKLI FE
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conbination, if youwll, one of themis tenperature.

MR CUMWMNGS: | believe there is a

conponent of tenperature in that. Now, RACKLIFE isn't

appl i cabl e here because we' re tal ki ng about Boral, but
correct.

MEMBER REMPE: Sone of the emails after the
subcomm ttee neeting, we discussed through staff
menbers about the flow effects. And there were sone
reports or sonething that you were going to, | nean,
| had the handbook al ready.

MR, CUWM NGS: Ri ght.

MEMBER REMPE: But there were sonme backup
reports tal king about the flow effects and how nuch
degradati on was observed with it.

MR CUM NGS: |'mnot sure that the fl ow

effects were included in those backup reports. [|I'm
having EPRI still work on getting those backup
reports.

Now, flow is inportant in, say, for
i nstance, Boral where you' ve nowgot the naterial conme
to — |1 don't want to — it's not a powder, but the
silicon matrix that holds i1t together i1s —

SPEAKER: I1t's not Boral.

MR. CUMM NGS: Yes, Borafl ex.

VEMBER REMPE: And how much effect it i s on
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Boral would be of iInterest to —

MR CUMNGS: |I'm not sure that that
exists, but I can certainly take that to —

MEMBER REMPE: Because the test doesn't
consi der flow.

MR CUM NGS: You're right. It doesn't.
The one thing that | can say about floww th Boral is
that sone of +the racks were designed with an
observation hole in the sheat hing.

So, alittle hole in the sheathing so that
you could say, hey, is ny neutron absorber still
there? Quick and sinple.

And so, when they've gone i n and | ooked at
t hose or even an observation hole in the coupons, the
sheat hi ng encapsul ati ng the coupons, you can see sone
evidence of flow going in through that observation
hol e and you can see that kind of a rainbow effect on
the surface of the Boral.

So, there are sone instance of that, but
my response back to the question fromthe Subcomm ttee
was because it's the actual materials encapsulated in
the sheathing, that's going — you're not going to get
a huge amount of significant flow through it. The
maj or flowis going to be up through the storage cells

and cells in the fuel assenblies.
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Now, you mght have sone |ocalized
heati ng, ganma heati ng of the water and t he sheat hi ng.
| don't know that we've gone to that |evel of detai
to iInvestigate i1t, but until you get — my opinion 1s
— or thought is that until you get to a l|level of
degradation where you mght actually be having B4C
particles cone out, flowis probably not going to be
a huge effect, but | don't know that | have any
techni cal data to back that up

MR, YODER: | don't think I would dispute
the inpact of low on Boral, but | would say that
Boraflex is in sheathing, too, and flowis absolutely
a dom nant factor there.

MR, CUWM NGS: Ri ght.

MR. YODER: So, the sheathing by itself
doesn't preclude flow on Boral naterial.

MR. CUM NGS: Correct. Right.

All right. And then finally we have NE
12-16, which is a guidance docunent for performng
criticality anal ysis.

W do have a section in there on
I nappropriate nonitoring program which we're | ooking
for NRC endorsenent on.

The industry shares information through

the EPRI NAUG the Neutron Absorber Users G oup. And
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like I was tal king about, we're now exploring with
EPRI a possibility to do sone sensitivity studies on
what is the reactivity effect of pitting, holes,
general i zed corrosion, blistering?

And 1'd like to do that not in terns of
what have we seen operationally and what wll the
effect be, but how big of a pit, you know, would a
one-inch pit, you know, be enough or a one-inch hole
inthe neutron absorber, you know, at a periodic basis
be enough to cause a reactivity effect to try and
quantify what is or isn't an issue in terns of
blistering, pitting, corrosion, things |ike that.

MEMBER SCHULTZ: This is the bulk of NE
12-16. Is that focused on the nethodol ogy? The
criticality anal ysis nethodol ogy?

MR CUMNGS: It is. The bulk of it is
based on —

MEMBER SCHULTZ: What degree has that been
now adopted by industry?

MR CUW NGS: Well, it would not be
adopt ed by industry until NRC endorses it. And that's
the goal is to get NRC endorsenent of that product.

Now, there have been sone |icensees who
have used the non-endorsed version —

MEMBER SCHULTZ: Goi ng forward.
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MR, CUMM NGS: -- noving forward. But the
i dea with the endorsenent of the NEI gui dance docunent
is that, in essence, we have a recipe to hel p reduce
the regul atory uncertainty associated with submtting
a criticality analysis and a nethodol ogy for doing
that criticality analysis.

MEMBER RI CCARDELLA: That's i ndependent of
the type of absorber material?

MR, CUMM NGS: That's independent of the
type of absorber material, correct.

MEMBER SCHULTZ: And has that Dbeen
submtted for review?

MR CUM NGS: Yes, it has. The Revision
1 was submitted in March of 2014.

MEMBER SCHULTZ: Ckay.

MR. CUMM NGS: And that was after a series
of four day-long neetings with the NRC to go through
the technical aspects of what do you put into a
criticality anal ysis and what is the net hodol ogy. And
we started to get RAlIs fromthe NRC on sone of the
underlying EPRI reports.

MEMBER RI CCARDELLA: |s there sonething on
the treatnment of uncertainties?

MR. CUMM NGS: There is.

MEMBER RI CCARDELLA: How do you treat
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uncertainties?

MR CUMM NGS: There is in ternms of the
treatnent of uncertainties in your criticality
anal ysis. However, we don't have anything in there
about the treatnent of wuncertainties in BADGER or
RACKLI FE. Because in that gui dance docunent, we chose
not to try to address the issue of how do you nodel
degraded Bor af | ex.

So, if sonebody wanted to try to nodel
degraded Boraflex, they could use the guidance
docunent . But anything associated with how they
nodel ed degraded Boraflex would have to be under -
woul d have to have that specific aspect reviewed by
the NRC in conjunction with everything else that's in
t hat application.

CHAI RVAN STETKAR: But, Kris, just to nmake
sure | understand to follow up on what Pete asked, if
they're using BADGER to nonitor the status of Boral or
some of the other -

MR, CUWM NGS: Ri ght.

CHAI RMVAN STETKAR: The gui dance is silent
on uncertainties inthe nmeasurenments; is that correct?

MR CUM NGS: Well, that's not correct.

CHAI RVAN STETKAR: Ckay.

MR CUMWMNGS: It's silent on — iIn the
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neut ron- absorber nonitoring and specifically in situ
testing, which is BADGER, we do have a proposal in
there on how to use the uncertainties.

So, if you're actually trying to credit a
degraded form of a neutron absorber, you know it's
actually degraded, then we said you need to
i ncorporate the uncertainties into your analysis. W
haven't said how you do that, but we've |just
acknow edged that you need to incorporate that.

If you' ve got sonething |ike Boral or
Metam c, we've said it doesn't nake nuch sense to try
to take a very large uncertainty test, apply those
uncertainties when we don't have any operational
experience that shows there's actual | y any degradati on
of that material.

SPEAKER: W should try to push on here, |
t hi nk.

MR, CUMM NGS: Ckay. Next slide. So, I’m
here pretty nmuch on ny conclusions. W provided an
alternative proposal to the NRC right before the
subcomm ttee neeting.

Basically, we'd like to work with the NRC
on comng up wth an acceptable neutron nonitoring
pr ogr am

W think the generic letter should be
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focused on those materials that are nost suscepti bl e.
Specifically the Boraflex, Carborundum Tetrabor
mat eri al s.

And there's various licensees that we
think could be excluded or provide a very sinple
response and t hat shoul d be acknow edged explicitly in
the generic letter and those subsets of |icensees are
i ncl uded here.

And then for the renmai nder of those plants
that don't fit those three, let them have the
flexibility to answer the five bullet points that Mtt
tal ked about wthout the detailed information in
Appendi x A

Next slide. So, in terms of ny
conclusions, we feel like the industry has responded
relatively proactive to the operating experience and
NRC notifications.

As you' ve seen fromthe |icensees that are
subm tting new anal yses or inserts to renove credit of
Boraflex, Boral with 35 years of experience still
continues to provide the sanme |evel of neutron
absorber capability as when it was install ed.

The newer netal mtrix materials are
relatively new. They don't have the decades of in-

service material to start to see the degradation yet.
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And we're going to continue to work on existing
nmoni toring prograns and i ndustry research which we'l|
provide nore informati on and i nformboth the i ndustry
and the NRC going forward. And we propose a risk-
i nformed approach to the generic letter.

So, thank you very nuch. "' m nore than
happy to entertain any other questions. | apologize
for going a little |ong.

MEMBER BALLI NGER: Any conments from the
Committee — questions?

MEMBER RI CCARDELLA: |If you wereto gowth
a risk-infornmed approach, is there sonething |like an
acceptabl e probability of a criticality event |ike we
have for reactor events? | nean, 10 to the m nus
sixth, 10 to the mnus fifth?

MR. CUM NGS: No. The approach that we
take is that we wll not have a criticality event.

MEMBER RICCARDELLA: Well —

MEMBER BALLI NGER: So, that's zero risk

MEMBER RI CCARDELLA: Yeah, but no such
thing as zero risk, is there, John?

CHAI RVAN STETKAR: Zero is a really small
nunber.

MEMBER BALLINGER: Any questions from

people In the — out in the room?
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(No response.)

MEMBER BALLINGER: Is the — the bridge is
open or can we get it open?

MEMBER SCHULTZ: Wiile that's happening,
Kris, do you agree with the discussion that we had on
GALL 1 with the GALL 2 that GALL 2 boosted -- based on
the NRC s input, boosted the expectations associ at ed
with the nonitoring programand that those |icensees
that commtted to GALL 1 may need to focus on
something like GALL 2 for —

MR CUM NGS: | agree that there was a
difference in GALL 2. CObviously they added the Bora
— or the other neutron-absorber materials.

What | would need to do is go back and
| ook at the survey that we did. Because one of the
guestions we did ask i s, have you gone through |Iicense
renewal and what did you commt to?

And ny recollection fromthat is that the
maj ority of the people whether they were GALL 1 or 2,
they didn't specify, but the nmgjority of the
respondees who had gone through |I|icense renewal
i ndi cat ed t hey had adopted especially for Boral doing
a BADGER test. So, one of the concerns we have goi ng
forward is, well, how do you take this highly

uncertain test, apply it to Boral when you don't have
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any evidence of degradation of this nmaterial across
the i ndustry.

So, that's going to be sonething | know
we're going to be going forward and discussing with
the NRC. That's sonmething we're trying to address in
the NEI 12-16, but short answer is | don't think it's
that clear that just because they were GALL Rev 1 that
they didn't adopt an aging nanagenent program for
their neutron absorbers, but I'd have to | ook at the
details of the responses we got.

MEMBER SCHULTZ: Thank you.

MR YODER Well, it's agreed that you
can't just drawa | ine and say people before this tine
did this or that. | think it's a m xed bag.

MEMBER SCHULTZ: Yeah, under st ood.

MEMBER BALLI NGER: Ckay. Any questions
from the public? If there are, please identify
yoursel f.

MR. SCHONBERGER: Yes.

MEMBER BALLI NGER. Ckay. \Who is yes?

MR. SCHONBERGER: My name is David
Schonber ger.

MEMBER BALLI NGER: Ckay.

MR. SCHONBERGER: D-A-V-1-D. S-CH O N B-

E-R-GE-R Menber of the public. Sone people suggest
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that Boraflex is a fiasco, and ot her people suggest
that the problem was detected and it 1is being
addressed. And, therefore, the regul ati on has worked
as intended to ensure safety. On the other hand, |
suggest that the ACRS is focused on the wong risk
mtigation issue.

The proper question should be how to
expeditiously transfer spent fuel to open-frane, |ow
density configurations in dry casks. Thank you.

MEMBER BALLI NGER: Thank you for that

conment .

Any ot her comments fromthe public?

(No response.)

MEMBER BALLI NGER: Thank you, and | guess
we'll turn the neeting back over to Chairman Stetkar.

CHAl RMAN STETKAR: Thank you very nuch
Thanks to the staff for a good overview and
di scussing. And NEI, you condensed the material quite
well for the full commttee neeting.

W wi |l recess. Because | was sO generous
this norning, we wll recess and reconvene at our
schedul ed tinme of 1:45.

(Wher eupon, the above-titled matter went
off the record at 12:21 p.m for a recess and went

back on the record at 1:14 p.m)
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AFTERNOON SESSI ON
1:14 p. m

CHAI RVAN STETKAR: W are back in session.
And the next topic on our agenda is the Safety
Eval uation Report for Ferm Unit 3 Conbined License
AppOlication. And the esteened Dr. M chael Corradini
W ll lead us through this session masterfully.

MEMBER CORRADINI: Thank you, Menber
Stetkar — Chair Stetkar.

Ckay. Let nme just give a short
i ntroduction. W' ve been |ooking at over the course
of five subcommttee neetings, the Ferm application
for a production operating license. And we have now
essentially all the SERinwth all openitens cl osed.
We al so have access to a nunber of — access to all
t heir docunents.

What | have asked the |icensee, the
applicant to do is to mainly focus on what they
presented to us in the last two neetings primarily,
which is site characteristics and applicability, and
t he Fukushi ma near-termtask force recommendati ons.

| won't see anynore. W have a limted
tinme and there's alot to go over. So, let nme turnto
Frank Akstul ewi cz, the staff. And, Frank, are you

going to introduce the whole event?
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MR. AKSTULEW CZ: Thank you, Dr. Corradini.

I'"'m not going to introduce the whole
event, but | just want to make two conments. One is
| want to extend our appreciationto the Commttee for
the quality work that was done in the review and
oversight of the staff's reviewas it relates to the
Ferm application. And we hope that at the end of the
day, the Conmttee will find that the staff revi ewwas
thorough and will support a recommendation to the
Commi ssion in terns of our ability to recomend
issuing a license for the Ferm 3 plant.

Wth that, 1'Il defer back to you

MEMBER CORRADI NI : Ckay. Thank you, Frank.

And so, Peter, will you be the one that
w Il |ead discussion for the applicant?

MR SM TH Yes.

MEMBER CORRADI NI : Okay. Wy don't you go
ahead?

MR SMTH Ckay. So, I'm Peter Smth,
Director of Nucl ear Devel opnent from DTE Energy. And
| had the privilege of |eading our conbined |icense
application project sinceits inceptionin |ate 2006.

And with ne at the table | have |licensing
engi neer from our organization, N ck Latzy, Steve

Thomas, who has been the engi neeri ng manager for the
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entire project fromBlack & Veatch, and David Hi nes,

an engi neeri ng manager fromGeneral Electric-Hitachi.

| al so have others here as well that we'll call upon
i f needed.

So, we were asked basically to — next
slide, please — to give a short overview of our

i npl ementation of the ESBWR design and our — talk
about our one departure.

Tal k about site characteristics,
principally flooding and seism c eval uations. And
then later onin the agenda there's a separate itemto
talk about the Fukushima near-term task force
reconmendati on i npl enent ati on.

Next slide, please. So, Fermi 3 iIs a —
inplements the GE, General Electric-H tachi ESBWR
standard design at the Ferm site. And we incorporate
by reference design — the DCD Rev — Revision 10. And
overall our FSAR and the evaluations that have been
done by the staff have reached the concl usion that
ESBWR is well-suited for the Ferm site.

W' ve suppl enent ed t he DCD wher e necessary
where the DCD requires additional information to
address site-specific considerations.

And as | had nentioned earlier, we have

one departure fromthe DCD and that was related to a
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reconfiguration of the internal arrangenents of the
radwast e buil ding to accommodat e increased | ow | evel
radwast e storage capability.

Next slide, please. So, I'll nove on to
site characteristics. Flooding. So, this actuallyis
a depiction of the site. Ferm 3 wll be co-located
on the existing Ferm 2 site.

The Ferm 3 structures are inred. Ferm
2 1s kind of the gray structure to the north and its
cooling towers are to the north of Ferm 3.

The site is located on the western shore
of Lake Erie. It's about 20 mles north of Tol edo,
Chio. To the south it's about 25 mles to the city of
Detroit. Partly in between, about 10 m | es across the
| ake, line of sight to Canada.

To the north is Swan Creek, which is the
| ocal river that drains about 106 square mles of the
ar ea. And like | nentioned, we're on the western
basin of Lake Erie, which is very shall ow

And we have wused all of the current
regul atory guidance to evaluate all of the flooding
potentials and reached the conclusion that the fl ood
|l evels are all below the requirenents of plant G ade
for safety-rel ated and regul atory treat nent non-safety

system structures at the site.
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Moving on to the other area where we had
considerable site-specific effort was related to
seismc. So, in our application we have in the |ast
two years redefined our ground noti on response spectra
using the central and eastern United States seismc
source characterization, using the EPRI 2004/2006
ground nmotion nodels and we followed NUREG 2117
guidance to incorporate new information into the
seism ¢ hazard nodel up through 2012.

And so, that information then we nmade the
decision in 2012 that we would redo all of our site-
specific structure interaction analyses. And so, we
executed those over the |l ast year, 2013. And they've
been reviewed by the staff during 2013 and the first
part of this year.

And the conclusion is, is that our ground
noti on response spectra, the foundati on i nput response
spectra and resulting site-specific in-structure
responses are well-envel oped by the ESBWR standard
pl ant design at the Ferm site.

So, if we'll nove on to the next slide
just for conparison, these are the Ferm 3 ground
noti on response spectra based on central and eastern
Uni ted States seismc source characterization. That's

the blue lines on the two figures. One is horizontal,
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one is vertical.

And the certified seism c design response
spectra is in red above the site-specific GWRS, well -
envel opi ng the GVRS.

MEMBER RI CCARDELLA: About a factor of two.

MR SMTH Simlarly, we constructed the
Foundati on | nput Response Spectra for use in our site-
specific structure interaction analysis. And you can
see the — again the comparison.

The black line is the enhanced foundati on
i nput response spectra that were enhanced in
accordance with the staff guidance. And it as well is
bounded by the Certified Seismc Design Response
Spectra.

And then finally through our SSI anal ysis
we propagated this is an exanple of in-structure
responses. In fact, these are the limting in-
structure responses for the reactor building, fuel
bui l ding. And, again, there's considerable margin to
the corresponded DCD in-structure response spectra
whi ch are in black. Qurs are in red. So, we have
substantial margin on both the inputs and the outputs
of our seism c eval uations.

That's all | was planning to say about

this. Now, | think the agenda we were going to break
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and then cone back and | ater do the Fukushi ma.

MEMBER CORRADI NI : Ch, you nean bet ween you
and the staff.

MR. SM TH Yeah

MEMBER CORRADINI: | don't know how the
staff has this arranged. | think that's correct.

MR SMTH | think that's the way it was
on the -

MEMBER CORRADI NI : Ckay. So, Tekia, your
group i s up next.

M5. GOVAN: Yes.

MEMBER CORRADI NI : Okay. Questions before
we |et Peter and the folks in front of us go? Any
guestions by the nenbers?

(No response.)

MEMBER CORRADI NI : Ckay. Al right. So,
we” 1l have NRR come up — NRO. Excuse me.

(Pause.)

(Comments off record.)

M5. GOVAN. Good afternoon, everyone. My
name i s Tekia Govan. |'mone of the project managers
for the review of the Ferm Unit 3 COL application
And today the staff is here to present an overvi ew of
their findings in the area of flood and seismc

evaluation that has resulted in an advance Safety
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Eval uation Report with no open itens.

The detail ed reviewof these two areas are
docunented in chapters 2, 3 and 20 of the staff's
advance Safety Eval uation Report.

The technical team consists of branch
chiefs Aida R vera, D ane Jackson, Rebecca Karas and
JimXu. And the technical reviewers are Henry Jones,
Joseph G aci nt o, Sar ah Tabat abai and Manas
Chakravorty.

And wth that, we wll begin the
presentation on Section 2.4, Hydrol ogy, with Dr. Henry
Jones.

MR JONES. |'mDr. Henry Jones. | was the
| ead hydrol ogist for this review. And so, hydrol ogy,
we | ooked at the sections on flooding, of probable
maxi mum fl ood on streans, surge and seiche fl oodi ng,
tsunam , channel diversions and the ice flooding in
groundwat er and acci dental release of effluents into
t he groundwat er.

There was no ice flooding or were there
channel diversions. So, what you see before you are
the itens that we specifically brought up that had
sonme val ues.

The first one is flood. W |ooked at the

hi storical flooding, the individual types of flooding
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and the conbi nations of flooding phenonena. And we
| ooked at runoff and al so | ocal intense precipitation.

And we verified that the runoff fromthe
| ocal intense precipitation which was at a val ue of
584.8 feet NAVD88, would not exceed the plan grade
whi ch was actually a 589. 3.

Then we went on to | ook at the probable
maxi mum flood on streans and rivers and the staff
verified that the flooding fromstreans and rivers was
approximately 579.4 and would not exceed the plant
grade paraneter of 589. 3.

For surge and seiche flooding, the staff
calculated a water |evel of 585.4 which agreed with
the applicant. The maxi numel evati on t hat waves woul d
break would be at 587. And runoff was a maxi num
el evation of 588.4. And these are belowthe elevation
of 589. 3.

And then for seiche, we |ooked at the
natural period of the Lake Erie. Lake Erie has a
natural period that runs from?29 to 124 seconds. And
we also agreed with the applicant in that the period
which you can get nost with the neteorological
phenonmenon woul d be about 11 seconds. So, you would
not create any seiche fromresonance. And there's no

seism c phenonena or anything that would actually
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i nduce seiche either.

As for a tsunam there based on the
hi story of t he ar ea and t he geol ogi ca
characteristics, there is no sloping of a slope or a
| andsl i de potential. There's no faults that would
cause any updrafts to cause a tsunam . And there's no
hi storical record of tsunam on the Great — Lake Erie
or the Great Lake. So, we concluded no tsunam has
been recorded and there is no threat fromthat hazard.

For groundwater, there is not going to be
any dewatering used for this site. And the DCD
requires that the groundwater |evel be at |east two
feet below the site grade.

The historical high groundwater |evel is
12.7 feet bel ow And the PMF elevation that we
determ ned was 584.4, which may allow for perhaps
maybe 4.4 feet below site grade. So, that wasn't an
i ssue.

For acci dent al rel eases  of l'iquid
effluents into the ground, we verified that the
radi onuclide release sinulations were adequately
conservati ve. And we confirnmed that none of the
| evel s that would be required to reach those |evels
woul d reach any type of receptor nearby.

Any questions?
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MEMBER CORRADI NI : Questions formthe staff
— our staff members. Excuse me. John?

CHAl RMAN STETKAR: We're all your staff.

(Laughter.)

CHAI RVAN STETKAR: |'1l wait until the end.

MEMBER CORRADINI: You'll wait until the
end, okay. | knew you had a question.

CHAl RMAN STETKAR: | do. | actually have
t wo.

MEMBER CORRADI NI : So, we' || keep on goi ng.

MS. TABATABAI : Good afternoon. My nane i s
Sarah Tabat abai . | was the technical reviewer for
FSAR Section 2.5.2. And our review focused on COL
information item 2.0-27A which includes all of the
seismc information that is used to devel op the site-
speci fic GVRS.

And  our review also included the
applicant's response to RAI 01.05-1 which addressed
the Fukushima recommendation 2.1 seismc hazard
reeval uati on.

So that the GVRS presented i n FSAR Secti on
2.5.2 was originally based on an updat ed EPRI - SOG 1986
seism c source nodel and the EPRI 2004, 2006 ground
not i on nodel

In May of 2012, however, the NRC issued

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

151
RAI 01.05-1 which addressed recomendation 2.1 of the
Fukushima near-term task force. And this RAl
requested the applicant to evaluate the potential
i npacts of the CEUS- SSC nodel on the seism c hazard at
the Ferm site and to nodify the site-specific GVRS
and Foundation Input Response Spectra if it's
necessary.

The next slide. This slide just talks
about sonme background related to the 2.1 seismc
hazard reeval uati on

In response to this RAlI, the applicant
made major revisions to FSAR Section 2.5.2 which
i ncl uded an updat ed eart hquake cat al og, probabilistic
seism c hazard analysis, site response analysis and
GWRS reflecting the use of the CEUS- SSC nodel .

The staff's review of the applicant's RAI
response is detailed in SER Section 2.5.2. And the
next slide summari zes sone of the highlights fromthe
staff's evaluation of the RAl response, as well as
FSAR Section 2.5. 2.

So, as part of our evaluation, we
devel oped a supplenentary earthquake catal og which
confirmed that the applicant's updated earthquake
cat al og adequately categorized the | ocal and regi onal

seismcity through 2012.
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We performed confirmatory PSHA and the
results are alnost identical to the applicant's PSHA
results for the distributed seismcity sources.

| just wanted to nention that at the tine,
we only had a partial CEUS-SSC nodel built into our
i n-house software.

So, in the next slide I'lIl just present
the results using the full PSHA nodel to confirm our
concl usi on.

And we al so perforned sone confirmatory
site response cal cul ati ons which were very simlar to
the applicant's results.

And as | nentioned before, we perforned an
additional staff confirmation after the SER was
conpleted. And that involved devel opi ng a GVRS usi ng
our confirmatory PSHA resul ts using t he conpl et e CEUS-
SSC nodel, as well as the new EPRI 2013 ground noti on
nmodel which canme out next year

Next slide. So, the figure on the next
slide conpares the staff's additional confirmation.
And those are shown in the green curves. The I|ight
green curve is our GVRS using the EPRI 2004, 2006
ground noti on nodel where the dark green curve, which
is lower, is the staff's GVWRS using the 2013 EPRI

ground notion nodel, and the blue curve is the
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applicant's GVWRS. And as you can see, both sets of
curves are well bel ow the ESBWR DCD CSDRS.

So, at this point, | wanted to nention a
generic concern that canme from the subcommttee
nmeeting that given the significant nmargin between the
CSDRS and the Ferm -- and the GWRS, it was not
considered to be an issue for the Ferm site, but the
generic concern relates to the seismc hazard curve
uncertainty behavior and how it should behave as a
function of spectral acceleration and spectral
frequency.

So, in order to address this generic
concern, the staff has proposed to the ACRS t o conduct
a technical discussion on PSHA i ncluding all the math
behind it, as well as an exanple cal cul ati on.

So, | believe that discussionw || be able
to address both the concerns.

MEMBER CORRADI NI : To show us the error in
our ways.

CHAlI RVAN STETKAR: Yes, that will certainly
hel p, | hope, to the benefit of — and, thanks. | was
afraid you weren’t going to mention i1t at all and —

MEMBER CORRADI NI : He was ready for you.

CHAI RVAN STETKAR: | was ready and you knew

it was com ng anyway. So, for the benefit of the
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menbers who weren't at the subcomm ttee neeting, and
the reason this is characterized as sonmewhat of a
generic concern, is that we have now seen the seismc
hazard anal yses for three separate sites for conbi ned
i cense applications using the NUREG 2015 net hodol ogy
with the updated central and eastern US sei sm ¢ hazard
sour ces.

All three, including Ferm, of those
applications exhibit simlar characteristics of the
seism c hazard insofar as the uncertainty in the if
you want to call it recurrence interval or the
frequence — exceedance frequency of the ground notion
does not increase appreciably as you go to very — from
smal | accelerations to very high ground notions. And
that's contrary to what one normally expects.

One normal |y expects that as you have nuch
hi gher ground notion accel erati ons that occur at much
| ower annual frequencies, but because of the sparsity
of the information available for really, really |arge
eart hquakes and the uncertainty in the nmethods that
are used to characterize both the seism c sources and
the transm ssion of the energy to a particular site,
one would typically expect the wuncertainties to
increase quite substantially as you get higher

accel erations and nuch |ower annual frequencies.
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W' re not seeing that happen.

And furthernore, for exanple, in the
Fermi-particular case, and there’s also evidence — 1|
went back and checked in the other ones and the sane
t hi ng.

G ve you sone exanples that not only is it
not increasing as a function of acceleration and
annual frequency, the uncertainty, there's a dramatic
difference when we |ook at the uncertainties
characterized for | ow spectral frequencies.

So, for exanple, if | could say it, it

woul d be good, but I'll use the term"hertz," because
it does. At lowhertz, for exanple, 0.5 hertz, we see
a change 1n — and now 1’11 put ratios of the 95th to
fifth percentile in the uncertainty distribution for
rat her nodest accel erations on the order of 0.0001g,
on one- hundredth of one percent of one g, there's very
| ow uncertainty. There's only about a factor of four
inthat ratio. This is for |low hertz again.

If | get up to one g, which is a really,
really big earthquake on the magnitude on the order
typically of about seven or eight, there's a factor of
775. So, that's a pretty broad uncertainty.

If I go out to now increasing hertz going

fromO.5 to one, to two and a half, to five, 10, 25
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hertz, | see at that very high accel erati on a decrease
inthe uncertainty from776 at a half a hertz, down to
about 17 at 25 hertz.

And the increase in uncertainty as | go
form — because i1t’s not plotted at one one-hundredth
of one percent of one g, it's only one-tenth of one

percent, 0.001g at 25 hertz, the uncertainty is a

factor of six. It increases to 17 as | go fromO. 001g
to 1g. | don't understand why we see that behavior.
In the subcommttee neeting, it was

explained that at |low hertz the seismc hazard is
dom nated by New Madrid in the particular case of
Ferm, which is a very, very distant source about
which there's a lot of uncertainty and | understand
that. That's why we see the |arge uncertainties for
very high accelerations at 0.5 hertz.

For high hertz, 25 hertz, let's say, it
was explained that that hazard is dom nated by nuch
smal | er, noderate acceleration close-in earthquakes
wthin a couple hundred mles of the source. And |
can understand why that contributes to rather | ow
uncertai nty at nodest accel erati ons, because those are
nodest accel erati ons and we have evi dence.

It does not explain why the uncertaintyis

smal | for very high accelerations. And if you | ook at
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the de-aggregation —

SPEAKER: When conbi ned.

CHAI RMAN STETKAR: Wen conbi ned. Wl |
when you | ook at the de-aggregation, you see that even
at high hertz New Madrid is contributing nore
inportantly to the high accel eration hazard.

And if New Madrid is very uncertain for
| ow hertz, | don't understand why we're so nuch nore
certain about it for high hertz.

So, that's a long — for the benefit of
those who were not at the subcommttee neeting as
Sarah nentioned, | think it’s — we do not either
under stand how the uncertainty is being devel oped in
the actual calculations. And that's why we agreed to
meet with the staff to really gain a good
under st andi ng of that.

This is now, as | said, thisis the third
site and they're all behaving the sane way. So, it's
not sonmething that's Ferm site-specific the way
they're doing the cal cul ati on because these sites are
distributed — | don't want to nention the other ones,
but they're distributed in very different parts of the
country with very different | ocations relative to New
Madrid and so forth. So, it's not a Ferm site-

specific issue of this uncertainty.
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Interns of our overall concl usion, indeed
we — | boosted up uncertainties at the high hertz
range. |If you ook at the plot here, the margins if
we | ook in the kind of 10, 20, up to 50 hertz or so,
is where the margins tend to get smallest in terns of
the envelope of the DCD ground notion response
spectrum conpared to the site-specific.

VI CE CHAI RVAN RAY: Does this have to do
Wth transmsivity?

CHAIRMAN STETKAR: 1 don’t —

VI CE CHAI RVAN RAY: The |ow frequencies
versus —

CHAI RVMAN STETKAR: The answer is | think
so, but | still don’t understand why — there almost
seens to be a transition point where the uncertainty
is dramatically reduced.

VI CE CHAI RVAN RAY: And | |istened to what
you said and that’s the conclusion 1 —

CHAl RMAN STETKAR: | suspect it's in the
ground notion response nodels that are being used at
hi gh frequencies, but that's only a suspicion because
| don't know how they do the nath.

Let me finish the point here before — 1
boosted up the uncertainties at high hertz and stil

couldn't get the Ferm nean to exceed the red curve on
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this side.

VI CE CHAI RVAN RAY: So, the red curve still
bounds the site.

CHAI RMAN STETKAR:  Yes. The margin is
reduced. But as long as | apply sort of reasonable
uncertainties that you typically see, | couldn't get
it.

So, in terms of Ferm conclusions, | at
| east amconfortable that the site renmai ns bounded by
t he DCD desi gn paraneters.

Sorry, | didn't want tointerrupt. | knew

you wanted to say sonething, but | needed to get that

out .

VI CE CHAI RMAN RAY: | wanted to slow you
down. | think we can go ahead.

CHAI RVAN STETKAR: Ch, okay.

VICE CHAIRVAN RAY: | interrupted you
anyway.

VMEMBER RI CCARDELLA: So, do | understand
we’re going to have —
CHAI RVAN STETKAR: [''m sure it's

untrackabl e what | said. And | do have pictures, but

MEMBER CORRADI NI : | want to nove us al ong.

To summarize, | think as Sarah said it is accurate, is
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that we had enough questions that we still weren't
cl ear about the explanation, but it appears in al
three, not only just Ferm. Therefore, we want to
talk with the staff so we understand the process so
we're clear that perhaps we're m sunderstanding the
cal cul ational procedure.

But because of the site and because that
the site response even with increasing uncertainties
just by judgnent still is bounded by the ESBWR generic
curve, we're fine with this, with this particular
appl i cation.

W just want to get clear this generic
i ssue of why we're m sunderstanding it.

CHAI RMAN STETKAR: The nessage here is if
that margin was a lot smaller, in other words —

MEMBER CORRADI NI : Ri ght .

CHAI RVMAN STETKAR: -- if one of those
green-col ored curves were — or the bl ue-col ored curves
was nuch higher, there m ght be a concern.

MEMBER CORRADI NI @ Ckay.

MEMBER RI CCARDELLA: So, to understand,
we're going to have a subcommittee neeting on this
topi c?

MEMBER CORRADINI: W're going to have

sonet hi ng.
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CHAI RVAN STETKAR: We haven't schedul ed it
yet, but we wll.

MEMBER CORRADI NI : And you're invited.

MEMBER RI CCARDELLA: Thank you.

MEMBER CORRADI NI : No probl em

(Laughter.)

MEMBER CORRADI NI : So, we're back with the
staff.

M5. TABATABAI: Yes. So, this last slide
just presents our conclusions. W concluded that the
applicant has provided sufficient information to
satisfy the relevant NRC regul ati ons and reg gui des.
And the applicant has adequately addressed COL item
2.0-27A related to vibratory ground notion. And the
appl i cant has al so adequately addressed the
recomendation 2.1 RAl.

MEMBER CORRADINI: O her questions for

Sar ah?
(No response.)
MEMBER CORRADI NI @ Ckay.
MR, CHAKRAVORTY: Ckay. Good afternoon.
VI CE CHAI RVAN RAY: Good afternoon.
MR. CHAKRAVORTY: My name is Manas
Chakravorty and | am a senior engineer in the

Structure Engi neering Branch.
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| revi ewed FSAR Section 3.7 and 3. 8 of the

Ferm 3 application. | provide an overview of this
revi ew.

Section 3.7 of the FSAR establishes the
site-specific seismc input and the corresponding
seism c demand for safety-related structures.

And Section 3.8 really establishes the
capacity of the Category 1 structures to neet the
seism c demand, as well as in conbination with other
rul es.

So, let me go to the overview Ferm 3
FSAR i ncor porates the ESBWR DCD Section 3.7 and 3. 8 by
reference, site-specific FIRS are bounded by t he CSDRS
as we discussed a little before, Ferm perforned a
site-specific SSI anal ysis to address the DCD backfill
requi renents because at the site, Ferm site, it was
not nmet, and also partial rock enbednment effect
because that situation was not covered in the DCD
So, they needed to do a seismc analysis using the
site-specific input.

And what we found is that site-specific
seismc demands of the reactor building, fue
buil ding, control building, as well as firewater
service conplex, they're all bounded by the standard

pl ant desi gn.
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They have also done a sensitivity study
with and wi thout the backfill. And both cases were
envel oped by this DCD demand.

Next . So, the mjor conclusions are
finally we concluded that the applicant incorporated
the DCD wi t h proper suppl enentary i nformati on. And we
reviewed and determned that this information is
adequat e. And we concluded that the applicant has
provided sufficient information to neet the rel evant
ESBWR DCD r equi renent s and t he appl i cabl e regul ati ons.

And t he standard pl ant design is adequate at the Ferm

3 site.

Any ot her questions?

CHAI RVAN STETKAR: Yes.

MEMBER CORRADI NI : M. Stetkar. Chairman
St et kar .

CHAl RMAN STETKAR: Dr. Corradini, thank
you.

| have only because this cones up in the
staff's SER under Section 3.8. |It's kind of an add-
on. And in the SER there is a discussion of the
eval uation of hurricane-generated m ssiles for damage
to Category 1 structures, and for damage to structures
that house so-called regulatory treatnment of non-

safety systens or RTNSS equi pnent.
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And there essentially was a requirenent
fromthe DCD that each — that Ferm performa site-
speci fic eval uati on of hurricane-generated mssilesto
see whether or not the hurricane-generated mssiles
are bounded by the DCD hurricane-generated m ssiles.

And i f anybody knows where the Ferm site
it, it was not surprising that hurricane-generated
m ssiles are bounded by the DCD hurricane-generated
m ssil es because the peak hurricane w nds eval uated
very, very conservatively at the Ferm site are
bounded by the DCD envel ope.

There's a curiosity, though, that there's
a footnote in Table 2.0-1 of the DCD that says
t or nado- generated m ssil es need not be eval uated for
other than seismc Category 1 structures, in other
words, either Category — seismc Category 2 or so-
cal l ed non-seism c category structures.

So, the DCD does not eval uate tornado-
generated m ssiles for damage to those non-Category 1
structures. Neither does the COL applicant, because
they're not required to. Not surprisingly, tornadoes
are kind of interesting at the Ferm site.

Sonme of the structures that house RTNSS
equi pnent are evaluated for tornado wind |loads. In

ot her words, just wind pressure on the building. Sonme
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are evaluated only for hurricane wind |loads. All of
t hose structures are eval uated for hurricane m ssil es.
None of themare evaluated for tornado mssiles. This
seens to, at least ne, a curiosity and I'd |ike the
staff to at least explain to us why that is.

M5. GOVAN:. Chairman Stetkar, can | ask
that we table that discussion to after Fukushimg,

because we actually have a slide that addresses your

CHAI RVAN STETKAR: Ckay. No problem at
all. 1 didn't knowwhen to bring it up. | brought it
up here because it's under SER Section 3.8.4. It's
kind of a place to put it, but that's fine.

M5. GOVAN. But we're ready to answer that
question right after the presentation on Fukushi nma.

CHAI RMAN STETKAR. Great. Thanks. Sorry.

MEMBER CORRADI NI : O her questions for the
staff?

(No response.)

MEMBER CORRADI NI ;@ Ckay. Back to the
appl i cant.

(Pause.)

MEMBER CORRADI NI : Peter, you're up.

MR. SM TH Ready. So, we're going to

address — tal k about briefly the three Fukushi ma near -
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term task force recommendations. 4.2 relating to
mtigating strategies for beyond desi gn basi s ext er nal
events, 7.1 reliable spent fuel pool instrunentation,
and 9.3 energency preparedness.

So, for recomendati on 4. 2, t he
mtigating strategies, Ferm 3's application satisfies
t he applicable — or the requi renents applicable to the
passi ve ESBWR desi gn i ncl udi ng t hose mandat ed by O der
EA- 12-049 as anplified by the staff's i nteri mgui dance
related to that order which endorses NEI 12-06, the
i ndustry gui dance on i npl enenti ng di verse and fl exi bl e
coping strategies referred to as FLEX strategy.

So, the next slide, please. So, for the
ESBWR, the passive design provides for a mninmm
coping ability w thout external AC power or any AC
power for at |east 72 hours. And the time periods
beyond 72 hours <can be addressed either by
suppl enenting installed plant equi pnent with onsite,
or the offsite resources that are repositioned as part
of the FLEX strategy.

Next slide. Recommendation 7.lrelatesto
reliable spent fuel pool |evel instrunentation. And,
again, we've taken this approach rel ated to spent fuel
pool instrunmentation again that addresses the order

anplified by interim staff guidance that again
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endor ses NEI gui dance for the i npl enentation of spent
fuel pool instrunentation.

And then finally on the energency
pr epar edness, recommendation 9.3, the staffing and
communi cations assessnents wll be perfornmed in
accordance with NEI 12-01 guidance for assessing
beyond design basis accidents of accident response
staffing and communi cations capabilities.

The assessnents wi I | be conpl et ed at | east
two years prior to the scheduled initial fuel |oad and
any nodifications to the plant will be inplenented at

| east 180 days prior to the scheduled initial fue

| oad.

CHAI RVAN STETKAR: And that, Peter, if |
recall, that will sone howincorporate both Unit 2 and
Unit 3.

MR SM TH Yes.

MEMBER CORRADI NI :  For energency.

CHAI RMAN STETKAR: For energency, yeah. |
mean, the subject of this slide —

MR SMTH Well, let ne step back. What
we did in our developnment, we developed a separate
energency plan for Ferm 3. [It's very simlar to the
sane plan for Ferm 2.

Both plants were going under sone
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significant evolutions at the tine that we submtted
the application. So, we kept them separate in the
| onger term

CHAl RMAN STETKAR: | nean, obviously the
big concern is coordination with staff and —

MR SMTH. Right. And so, and we ended up
doing exactly the opposite with our security plan
because of the way things worked out. So, we have a
conbi ned security plan for Ferm 2 and Ferm 3 that is
part of this application, but there were a |ot of
changes going on with the Ferm 2 plant at that tine
we were review ng the application. So, we maintained
that separation so that they wll be coordinated
pl ants.

MEMBER SCHULTZ: In the subcommttee
di scussi on, nmore detail was presented on the
integration of Unit 2 and Unit 3 energency pl ants.

MEMBER CORRADI NI : Ot her questions by the
Comm ttee nenbers? Not hi ng?

(No response.)

MEMBER CORRADI NI : All right. W'IlIl turn
it to the staff.

M5. GOVAN. Again for the record, ny nane
is Tekia Govan, one of the project managers for the

Ferm 3 COL application. And this group of gentlenen
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today wll be presenting the overview of their
findings for Fukushima recomendations that have
resulted in the advance Safety Eval uation Report with
no open itens. The detailed review for these topics
are docunented in Chapter 20 of the advance Safety
Eval uati on.

The technical team consists of Branch
Chi ef Antoni o D as, Technical Revi ewers Angel o St ubbs,
Raul Hernandez, Eric Schrader and Technical Team
Leader Dan Barss.

W'l start with Fukushima 4.2 with Angel o
St ubbs.

MR. STUBBS: Good afternoon. My nane is
Angel o Stubbs and I'ma reviewer fromthe Bal ance of
Plant Branch of Division of Safety and Systens and
Ri sk Assessnent.

And 1'd like to begin by sunmmarizing the
requi red provisions for mtigation strategies in Oder
EA- 12- 049. And that's what we have on the first
slide. And the Order basically requires a phased
approach to mtigation

The initial mtigation would be perforned
with installed equipnent. If needed, a transition
phase mtigation would be -- could make use of

portable onsite equipnment to sustain the coping
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capabilities wuntil offsite resources and offsite
equi pnent can be nade avail abl e.

And then once that's available, final
mtigation would provide mtigation indefinitely,
coping capability indefinitely.

So, let's go to the next slide. Now,
evaluation for Fermi 3 for this recommendation, we
found the design basis for Ferm 3 included passive
design features and an inherent 72-hour coping
capability for station blackout.

So, core, containnment and spent fuel pool
cooling wll be maintained for at |east 72 hours by
passi ve design features w thout reliance on operator
action or use of offsite equipnent and resources.

So, 72 hours we could -- wthout any
active equipnment wthout any AC, coping can be
established for the core, spent fuel pool and for the
cont ai nment .

Satisfied mtigation after 72 hours, the
staff inposed a license condition simlar to the
license condition revision inposed to the Sunmer's
unit 2 and 3.

But in addition to what was proposed by
the Comm ssion, the staff also added additional

requirenents in the license condition to include a
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commtnent to follow the staff interimguidance, |SG
2012-02 which was conpliance for Order EA-12-049 with
regards to the requirenents and mtigation strategies
for beyond design basis external events.

So, for post-72 hours offsite resources
woul d be used in conbination with whatever m ght be
available onsite to assure mtigation for an
indefinite period after that.

CHAI RVAN STETKAR: So, Angel o, just to nmake
sure that — we had some discussion about this 1in
subcommittee. For the benefit of the other nmenbers
who weren't there, the SER basically endorses the
notion that the ESBWR can maintain core cooling,
cont ai nnent and spent fuel pool cooling for 72 hours
with no AC power.

MR. STUBBS: For a m ni numof 72 hours. No
AC power or operator action.

CHAI RMVAN STETKAR: And peri od.

MR. STUBBS: Peri od.

CHAI RMAN STETKAR:  Any further post-
Fukushima mtigation strategi es beyond 72 hours w |
be eval uated and worked out after the COL is issued;
is that correct?

MEMBER CORRADI NI : At | east a year before

fuel .
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MR, STUBBS. At |east a year before fuel
but the -

CHAI RVMAN STETKAR: Wel |, after the COL is
I ssued.

MR, STUBBS. But the mitigation wll still
be being acconplished with the passive systens. The
design —

CHAI RVAN STETKAR: It will be acconpli shed

t hrough the passive systens up to 72 hours.

MR. STUBBS: Well, after 72 hours the
passive systens are still the way we're going to be
mtigating it is just that there will be a need to

repl enish water supplies and things |ike that also.

CHAl RMAN  STETKAR: That's semantics,
Angel o.

MR. STUBBS:. Ckay.

CHAI RVAN STETKAR: Sonehow you need t o get
punps and pi pes and val ves and things that, you know,
ot her than massive human beings to nechanically punp
the water. You need to get water from soneplace to
repl eni sh water supplies.

MR. STUBBS:. Ri ght.

CHAI RMAN STETKAR:  Which is normally
consi dered sone sort of active equi pnent.

MR, STUBBS: Right, you need to supply
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wat er .
CHAI RVAN STETKAR: Ri ght.

MR, STUBBS. But |'m saying the nmechani sm

CHAI RVAN STETKAR: Rechar ge batteri es whi ch
means you have to have sone sort of diesel generators
whi ch generate electricity to recharge batteries, or
bring in huge anobunts of batteries.

Anyway, post-72 hours will be |ooked at
after COL regardless of whether that's going to be
acconplished from nobilizing centrally |ocated
equi pnent, or whether it's going to be acconplished
using onsite fixed equi pnent such as RTNSS equi pnent
like the ancillary di esel generators and other onsite
equi pnent .

MR. STUBBS: Correct. And without —

CHAIRMAN STETKAR: We don’t know —

MR, STUBBS:. -- NRC guidance there would
have the possibility of using either.

CHAI RVAN STETKAR: Ckay.

MR, STUBBS: Ckay. And if we go to the
next slide —

CHAI RVAN STETKAR: Now, the key i s, though,
thisis for mtigation of beyond desi gn basi s external

events neani ng earthquake or tornado | arger than the
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desi gn basis earthqgquake or tornado.

MR. STUBBS: Yes.

CHAl RMAN STETKAR: So, therefore, if the
applicant is going to include credit for RTINSS
equi pnent which is stored in non-seismc Category 1
bui | di ngs that are naybe protected to the desi gn basis
eart hquake and may not be protected agai nst tornado
mssiles, if the applicant is going to include credit
for that equipnent, they better have assurance that
the structures and that equipnent will wthstand
eart hquakes and tornadoes that are larger than the
design basis; is that correct?

MR. STUBBS:. Ri ght now what we are | ooking
at is we endorse guidance of NEI 12-06. And that's
the standard that the existing plants are using.

And | guess the answer to your question
is, there's no specific guidance to identify what
beyond design basis level would need to be —

CHAI RVMAN STETKAR: Thanks. That's what |
wanted to get at.

MEMBER CORRADI NI : That's what he wanted to
get on the record.

CHAI RVAN STETKAR: That's what | wanted to
get on the record. So, thanks for doing it.

MEMBER CORRADI NI : Because that just for
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the rest of the Commttee nenbers, that was kind of
our discussion in subcommttee is that we understand
the license condition, but fro the standpoint of the
applicant there is yet to be determ ned guidance to
knowis it the design basis, is it above design basis,
how nmuch above it?

MR, STUBBS. But there is guidance in NE
12-06. And that guidance, | believe, is to the design
basi s.

MEMBER CORRADI NI : Correct. That's right.

CHAI RMAN STETKAR: Yeah, that's right.

MEMBER CORRADI NI : Thank you.

MR, STUBBS. Ckay. And the last slide is
just a recap of the license condition.

MEMBER CORRADINI: Wiich | failed to
sunmmarize in a nunber of docunents and failed
m serably. So, thank you.

MR, STUBBS: Ckay. But likel said, it was
basically, you know, there was a |icense condition at
Sumer and this points out the guidance that was
i ssued after Summer in the | SG and have been fol | ow ng
t hat gui dance.

MEMBER CORRADI NI : Okay. Thank you very
much.

MR, STUBBS. All right. Thank you.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

176

MEMBER CORRADI NI : Are there questions for
— next on the list.

MR, HERNANDEZ: H, ny nane is Rau
Hernandez from Balance of Plant, and |[|'Il be
presenting the Recomendation 7. 1.

Basically, this is the history of the
Order. There was the Fukushi ma | essons | earned. They
have a list of reconmendat i ons, i ncl udi ng
Recomendation 7. 1.

The Conmm ssion decided that this item
shoul d be addressed earlier and they i ssued Order EA-
12-051 Order Modifying Licenses with Regard to the
Rel i abl e Spent Fuel Pool |nstrunentation.

The staff developed a guidance which
endorses NEI 12-02. And this was big guidance that
the staff used to evaluate the applicant's response.

The staff found that the Ferm 3 spent
fuel pool level instrunmentation neets all the design
and progranmatic requirenents described in the O der
-- described in the guidance, which is nore specific
than the Order, and, therefore, in conpliance with the
O der.

The ESBWR design incorporates safety-
related instrunentation that already address nost of

the design features.
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There were two design features that were
not explicitly stated in the DCD, and the applicant
expanded Section 1.5.1.1.2 to add the description of
the capability to connect an outer power supply to the
instrunment, and the description that the instrunent
Wil retain its calibration after swtching power
sour ces.

This is for the Tier 2 Section 13.5
al ready addresses procedures, testing and calibration
requi renents to use this equi pnent.

The staff developed |icense condition
20.3-1 to address devel opnent and i npl enentati on of a
training program to ensure that personnel wll be
trained inthe provisions to establish alternate power
connections to the level instrunent. This is their
own — this connecting alternate power was not part of
t he DCD. That's why it require specific training
besides the one that is already covered by Section
13.5. That's why it was put apart.

During the subconmttee neetings, there
were sone questions related to the environnental
qualifications of the spent fuel pool instrunent.

The actual wording on the order states
that the primary and backup i nstrunent channel s shal

be reliable at tenperature, humdity and radiation
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|l evel s consistent with the spent fuel pool at
saturation conditions for an extended period. This
reliability shall be established through the use of an
augnented quality assurance program simlar to the
fire protection program

Ferm 3 incorporates by reference the
ESBWR desi gn whi ch i ncl udes a passive spent fuel pool
and buffer pool cooling which allows spent fuel pool
to heat up and boil up to 72 hours.

At this tinme at 72 hours, the water |evel
w Il be about a foot above the top of the fuel. So,
you' re going to have pretty high radi ati on doses. And
the instrument was designed to still remain
operational at those conditions. The spent fuel pool
has set points as low as the top of the active fuel.

Like | said, this instrunent that is part
of the DCDis the one that the applicant is crediting

to neeting Recomendation 7. 1.

MEMBER BROWN: That's still inconsistent
withradiation. | agree wwth everything else inthere
except the sanme comment | nade in the subcommttee

nmeet i ng.
The radi ation | evel s are assuned based on
the water being a foot above the spent fuel in the

pool, which is | guess okay as |ong as you don't have
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any other problens and that this is a beyond-design-
basis type action that we're dealing with and just
radi ation levels at the top of the spent fuel pool is
not consistent with what we saw at Fukushima rel ative
to radiation levels due to adjacent, you Kknow,
failures, casualties that resulted in high radiation
| evel s.

MEMBER CORRADI NI : That's the one point |
was going to ask you and the staff about. So, | guess
at the end of the subcommttee neeting we discussed
the possibility of an anal ysis or an eval uati on about
the differences in radiation |evels.

MEMBER BROMN: Yes. And the answer cane
back was, you know, this is kind of the response to
our discussion, fromwhat | can see on the consistent
— this is you all's response to, hey, we neet the
absolute |l etter of the | aw. However, however, it says
radi ation | evel s consi st ent Wi th saturation
conditions, but this is a beyond-design-basis type
ci rcunst ance.

Tenperature and hum dity easily, you know,
that's consistent. | have no problemw th those. But
the radiation I evels are not consistent wth what at
|l east the information we got in previous neetings

relative to the Fukushima spent fuel pool radiation
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| evel s where the instrunentati on nay be.

Now, if this was a — what | call a
bl acksm th technol ogy-type set of instrunmentation, in
ot her words, the |lever that goes up and down on top
level wiwth little, you know, nechani cal sw tches that
operated certain |levels, you know, and a couple of
pairs of wire that run out to a |lightbulb sonmewhere,
yeah, that stuff will — the cabling will survive for
quite a while under the — so wll the switches for
quite a while.

If it's electronics depending on the type
of sensor that's used, the electronics, all the other
type stuff, it's very problematic.

Are you goi ng to use har dened
sem conduct or s? Integrated circuits? Is it a
conput er - based one? That stuff, you take any conputer
platform you find, put it in a radiation fuel Iike
that and it won't last long forever at all.

MR, HERNANDEZ: It woul dn't be operati onal
at those | ower |evels.

VMEMBER BROWN: My problem mght be
operational at those |ower |evels because it's not
right on top. The electronics is obviously not going
to be sitting on top of the water, but where is it

going to be? What type of sensors are they? Are they
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el ectroni c-based sensors? Are they what | call nore
hamrer and tongs or blacksmth sensors?

MEMBER CORRADI NI : So, |et me ask does the
staff have a comment for M. Brown?

MR DIAS: H, this is Antonio Dias. |'m
branch chief at NRO | may have a few extra
clarifications.

W are not famliar exactly with the
design of this instrunentation the ESBWR is going to
be proposing, but there's another application, that
don’t know i f you had the opportunity to | ook at, and
t hat IS actual ly nor e i ke a pneumati c
i nstrunmentation.

They're actually going to be sensing by
difference in pressure. They wll be sensing the
| evel of the water and the instrunentationitself wll
actually be 1n a different —

MEMBER BROMWN: |Is it above water?

MR. DIAS: Um —

MEMBER BROWN: When you say pneumati c, that
implies —

MR DIAS:. It's nore |like atapping system

MEMBER CORRADINI: It's a what?

MR DIAS: | think you call it a tapping

system. 1’m not familiar with —
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MEMBER CORRADINI: It's a differential
pressure net hod.

MEMBER BROWN: Yes. Well, that can be -

MR. HERNANDEZ: And the instrumentation is
inadifferent room

MEMBER BROMN: | understand. M only point
being is that the radiation level is assuned for the
performance | evel of the overall instrunentation, not
just the stuff that stick in the pool, has to be, in
my opinion, should be consistent with what the
radi ation | evel s are expected to be in those roons if
we had the beyond-desi gn-basis circunstances simlar
to what we experienced at Fukushima. That's all

That's one data point. And | admt we,
you know, you don't have a thousand anal yses, but
we' ve got one data point for a boiling water reactor
that had very, very high radiation | evels.

Peopl e couldn't cone near the place. So

MR. HERNANDEZ: | under st and.

MEMBER BROWN: So, that's the point. So,
in ny personal opinion, okay, this is still an open
itemrelative to the radiation |evels.

Forget -- whatever they want to use ought

to be consistent with the radi ation |l evels. That’s —
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MR, DIAS. And would be. This is safety-
related equi pnent that, you know, at the tine that
it's procured, there wll be, you know, definitely
they have a QA process that wll find that it's
procured correctly. And the NRCw Il also, you know,
they will find that there is an | TAAC assigned to
safety-related instrunentations and this one is
definitely part of that.

So, there wll be verifications on that.

MEMBER BROWN: Then, Antonio, then | would
suggest, okay, that the staff's response in whatever
pi ece of paper you all wite in your final docunents,
shoul d take the point that the radiation | evel s shoul d
be consistent with wherever the | evel of technol ogy of
the instrunentation is located is juxtaposed to
saying, well, whatever it is at the top of the spent
fuel pool -

MEMBER RYAN: Are you looking for sone
concrete criteria |ike the instrunmentation should be
capable of withstanding X —

MEMBER BROWN: No, |' msayi ng whatever --
ook at the information we have. VWere is the
instrunentation going to be located? \What are the
types of sensors that they're going to have at the

spent fuel pool?
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MEMBER RYAN. And you want to know that
that setup will wthstand X radiation | evels.

MEMBER BROMWN: Rel ative to our experience
at Fukushi ma, okay. And | don't know what the nunbers
are, because we don’t have —

MEMBER RYAN. So, you're |looking for
criteria that's at the top of the very pile of
reactors worldwide in ternms of radiation |evels.

MEMBER BROMWN: The only ones |'m aware of
are t he Fukushi ma, you know, the Daiichi reactors that
nmelted down and we had pretty high radiation | evels.

MEMBER RYAN: W' || question about it, but,
you know, that's, | nmean, I'mjust trying to get a
sense — and 1’m not criticizing your point, but, you
know, that's an extrene.

So, where is the range, and where's the
extrenme?

MEMBER BROWN: No. I’m not — 1t was an
extreme that actually happened. So —

MEMBER RYAN: | understand that.

MEMBER BROWN: -- you're right, it was an
extrene.

(Si mul t aneous speaki ng)

MEMBER RYAN: -- design to try and reach

that goal. I1°m just asking where —
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MR. HERNANDEZ: The staff has devel oped,
you know, precisely to prevent the accident that
happened on Fukushima to provide sone alternative
cooling. That's the purpose of Recommendation 4. 2.

MEMBER CORRADI NI : | think there is other
questions and | know we have a public comments. So,
I’m going to —

MEMBER REMPE: But | have one questi on.

MEMBER CORRADI NI : | know you do, but [|'m
not going to — but you’re still in the batter’s box.
You' re not up yet.

MEMBER REMPE: Ckay.

MEMBER CORRADI NI : | think what Charlie is
saying and | think we'll have to debate it anobngst the
menbers i s whether this residual risk is acceptable or
it's not acceptabl e, because there's a — you' re saying
there's a data point you want to design for the data
point and —

MEMBER BROMN: | want a desi gn based on our
informati on avail able fromthe design viewpoint.

MEMBER CORRADI NI :  Ckay.

MEMBER BROMN: |t doesn't necessarily have
to be that data point. It's just that you need to
take into consideration the conditions.

MEMBER CORRADI NI :  Ckay.
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MEMBER BROWN: And say, okay, that's what
we got there. Now, if | look at the design of this
pl ant, where the stuff is going to be located, if a
simlar thing happened, woul d they be higher? Lower?
What — there’s got to be some, you know, calibrated,
eyebal |, back of the envel ope, sone type of way to
cone up with sonething other than right at the top of
t he fuel pool

It doesn't seem to nake sense for the
beyond- desi gn- basi s eval uati on approach to this.

MEMBER CORRADINI: So, | think the staff
under st ands the comment and now Dr. Renpe is up. o
ahead.

MEMBER REMPE: Ckay. So, do you have sone
sort of tenperature neasurenent associated with this
wat er |evel? Because how do you know when boiling
starts and then when boiling has |lasted 72 hours and
maybe you should start worrying about that things
aren't quite working anynore?

MR. HERNANDEZ: Well, the spent fuel pool
tenperature, per se, was — let nme say. The initia
tenperature s a key paraneter when you are
cal cul ating how nuch water you need to nmaintain.

You start with the minimum water level —

this is part of the DCD
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MEMBER REMPE: |' man operator. |'min the
m ddl e of an accident. Wen do | knowif boiling has
started, is that |I'm getting to, if |I don't have a
tenperature neasurenent? And does this water |eve
systemincl ude a tenperature neasurenent, or is there
sone ot her neasurenent already there that gives you
t enper at ure?

MR. HERNANDEZ: Tenperature is not part of
this system You have a tenperature neasurenent that
IS — you’ve got temperature control by test rate.

MEMBER REMPE: Is it actually a direct
t enper at ure neasurenent? At Daiichi, they didn't have
a direct tenperature neasurenent. It was a
measurenent in front of a cooling punp that was for
the cooling system It was not in the pool.

They fl ew pl anes overhead and di d sensors
to try and guess what the tenperature was, too, but
there was not a direct tenperature neasurenent.

| s there a direct tenperature neasurenent
in this pool?

MR. HERNANDEZ: That is part of the DCD
specific design. 1 can — I know that the temperature
is a tech spec control paraneter, but | cannot tel
you where the instrunent is |ocated.

MEMBER REMPE: Can soneone fromthe pl ant
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MR. HERNANDEZ: That's part of the DCD.

MEMBER REMPE: Can soneone fromthe pl ant

MEMBER CORRADI NI : Can the applicant help
us?

MEMBER REMPE: Or soneone form GEH, maybe.

MR HINES: H. This is David Hines from
CEH. Yes, there is tenperature nonitoring in the
spent fuel pool, | think was your question.

MEMBER REMPE: | n the pool ?

MR. HI NES: Yes, there is spent fuel pool

tenperature nonitoring, as well as the |level nonitor

MEMBER CORRADI NI ; You're one for two.

MR, HINES: As well as |evel nonitoring as
was previously stated.

MEMBER BROWN: O course the radiation
levels that it's due to work in are probably
unsati sfactory as well.

MEMBER CORRADI NI :  Ckay. Dr. Renpe, did
you have --

CHAl RMAN STETKAR: Once it gets to 212,
it'"s not going to get a ot hotter than that.

MEMBER CORRADI NI :  -- another question?
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MEMBER REMPE: No, |'m fine.
SPEAKER: | agree with that point, but that
doesn't work for the level part.

CHAI RVAN STETKAR: Level 1'I1 give you, but

MEMBER CORRADI NI : Ckay. Tekia, we're
back to you.

M5. GOVAN. We're noving on to Fukushi ma
Recommendation 9.3 with Eric Schrader.

MR. SCHRADER: Hi, I'mEric Schrader with
headquarters NSIR as the | ead energency preparedness
reviewer for the Ferm 3 COLA

The staff reviewed the applicant's
response to RAI 1.05-2 which was for the NTTF 9.3
staffing and comruni cati ons for an event affecting all
units on a site in a prolonged station bl ackout.

The applicant's response was a |icense
condition stating that they would conplete an
assessnent of both the equipnment required for
comuni cations and capability, as well as the staffing
at least two years prior to the initial fuel |oad.
And then within at | east 180 days prior to the initial
fuel load have all corrective actions identified by
t he assessnents conpl et ed.

Ckay. The next slide. The staff revi ewed
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the applicant's |icense <condition and wth a
nodi fication to the initial fuel [|oad reference
nmodified it to include the scheduling defined in 10
CFR 52.99(a) and 52.103(a) which established the date
of the initial fuel load. So, it gave it additiona
detail to when that date was specifically going to be.

Based on that nodification, the staff
found the |icense condition as an accept abl e approach
because i1t provides — i1t conforms with a guidance in
SECY paper 12-0025 and t he endorse gui dance in NEI 12-
01 as you've heard many tines earlier the guideline
for assessing beyond-desi gn basis accidents response
staff and communi cation capabilities.

That's it, unless there's questions.

MEMBER CORRADI NI: Questions from the

Commi ttee.

(No response.)

MEMBER CORRADINI: Let me — since we have
one unclear point, | think, et nme ask the applicant

a different question.

What is the radiation field design for the
| evel instrunent? What is it capable of wthstandi ng?
Since we' re argui ng about technical basis, |I'mkind of
curious about what the current technical basis is.

MR HNES: H, this is David H nes from
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GEH. | can't state the actual radiation |evel.
However, the conditions upon which the instrunent is
qualified is for condition of — for accident
conditions -- equi pnment qualifications determ ned for
accident conditions in addition as was stated
previously, for boil-down of the fuel pool up to the
top of the racks for the NEI gui dance. The instrunent
is also qualified for that.

The pl acenent of the el ectronics woul d be
strategically placed such that it can survive that
type of environnent that | just descri bed.

MEMBER CORRADI NI : But you don't know t hat
radiation field | evel.

MR. HINES: | don't knowthe nunber, right.

MEMBER CORRADI NI : Ckay. Is it able to get
t hat nunber so that ny coll eague can feel better?

MEMBER BROMWN: | don't knowthat I'll feel
better or not because it's — you' ve got a sensor as
wel | as el ectronics.

MEMBER CORRADI NI : Right, but | think at
| east we want to know what's the current technica
desi gn base is.

MR, HI NES: Although it's not a |icense
condition or stated in the DCD —

MEMBER CORRADI NI : Under stood. | just want
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to know - -

MR, HINES, -- the specifics of the design
of the iInstrumentation —

MEMBER CORRADI NI ;' -- what the nunber is.

MR.  HI NES: -- is not specifically
commtted in the license, but those conditions upon
which 1t would be qualified, as | stated —

MEMBER CORRADI NI :  Ckay.

MR HINES: -- are part of the |license.
The actual instrument selection would be such that it
can neet those conditions and we do have technol ogi es
that can survive those types of conditions where
el ectronics are renote fromthose | ocations typically
nmore in the control roomtype area with the actua
sensi ng device |locally.

MEMBER CORRADI NI : Ckay. Thank you.

CHAl RMAN STETKAR: David, can | ask you
sonething about the tenperature instrunentation?
Because 1°m briefly skimming the DCD —

MR. HINES. |'mdoing the sanme | ooki ng for
the reference for your records.

CHAl RMAN STETKAR: It's 1n — 1 lost the
section because | was | ooking for a table here, but it
says that there will be tenperature indication, but it

also seens to indicate that the tenperature is
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monitored as Dr. Renpe said on the inlet and the
outl et of the heat exchangers.

MR HNES: Well, there's certainly that
temperature monitoring for —

CHAI RVAN STETKAR: It woul d be that, but I
can’t find something that says actual —

MR HINES: | was looking for that in
parallel as well and so I'"'mstill in the process of
looking for the —

CHAI RVAN STETKAR: Ckay.

MR, HI NES: -- place within the docunent
where i1t states that, but —

CHAI RVAN STETKAR: |'I 1 do ny sear ch agai n.
| can find the paragraph quickly.

(Si mul t aneous speaki ng)

MR. HINES: -- the design, but | haven't
found a reference yet. | was looking in parallel with
t hi s discussion.

MEMBER CORRADI NI : O her questions for the
staff?

(No response.)

MEMBER CORRADI NI : Ckay, Kris, you're going
to do what |I'masking to open the Iine?

CHAI RVAN STETKAR: Wl |, we have one nore

t hi ng.
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MEMBER CORRADI NI : Sorry.

CHAI RMAN STETKAR: | still need to get ny
tornado missiles —

MEMBER CORRADI NI : 1" msorry. | apol ogi ze.
There was a leftover item Excuse ne.

M5. GOVAN: Thank you, gentlenen. Actually
two itens that we want to discuss. If 1 could ask
Ryan Nolan and Yui Law to join ne at the front,
pl ease?

(Pause.)

MEMBER CORRADI NI : W have one nore | ast
item but that's fine. Assumng there's not a |ot of
crackling, we'll just deal with this.

M5. GOVAN. Okay. During the August 20th
subcomm ttee neeting, we left with two itens that we
woul d get back to the ACRS Conmittee on relating to
t ornado m ssiles which wll be second, and first we'l|l
tal k about the SSC list that was requested as part of
the review for Chapter 3 follow ng an OBE.

And with that, I'Il turn it over to Yui
Law who wi Il be presenting that informtion.

MR. LAW Ckay. Good afternoon, everyone.
My nane is Yui Law. | work at GE in the Mechani cal
Engi neeri ng Branch.

At the last ACRS neeting there was a
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guestion on how we cl ose the open item03. 02. 1- 3 whi ch
has to do with a list that we request the applicant to
provide to us for SSC that would have to remain --
conti nue safe operation during and foll ow ng an OBE.

There are two i ssues with that open item
One is noral. At the Toyo, there was a little
confusion between open item 03.02.01-3 and RA
03.02. 01-2 which tal ks about RTNSS equi pnent.

The staff has since revised the SER to
clarify that open itemwhich is actually discussed in
anot her RAI, North Anna 03.02.01-7.

And the second issue with that was the
list that is in Standard Review Plan 3.2.1 that we ask
the applicant to provide to us, this is the |ist that
— a list of SSC for safe operation during and
foll ow ng an OBE.

And based on the answer from North Anna
03.02.01-7, it tal ks about the regulation 10 CFR Part
50 Appendix S. In that appendi x there is a regul ation
that says that if the OBE ground notion is set to one-
third of the SSE, then the requirenents associ ated
with OBE ground notion can be satisfied w thout the
applicant performng explicit response or design
anal ysi s.

And t here was a question was asked by ACRS
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menbers on the adequacy of the regulations. And the
staff has since done sone research onit. Andthisis
what we found.

There was a SECY paper that had all owed
justifications on not wusing OBE as a design
earthquake. |If the OBEis set to one-third or |ess of
SSE, there's a SECY paper out there that justify why
the SSE actually bounds the OBE at the design
st andpoi nt .

So, when an earthquake happens, an
inspection has to be — or a walk-down inspection has
to be perforned within eight hours on both safety-
related and un-safety-related equipnent. And there
are two reg guides, 1.166 and 1,167 provi de gui dances
on pre-eart hquake pl anni ng and post - eart hquake acti ons
that the applicant have to take.

So, basically OBE served as a threshold
eart hquake so that when the earthquake happens and if
the OBE is not exceeded and if the walk-down
i nspection indicate no danage to the safety-rel ated
and non-safety-rel ated equi pnent, then a shutdown of
the plant is not required.

And in those reg guides, it al so endorses
an EPRI report which al so provi des detail ed procedures

on what the applicant would have to do should an
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eart hquake occurs and what ki nd of equi pnent they have
to check.

So, basically this list that we asked the
applicant due to OBE is essentially the sane list as
is a list for safety-related equipnent which is
provided in Table 3.2.1 and, you know, as a part of
DCDs as wel | .

So, to sumup all of that, the staff feels
that overall plant safety is still nmaintai ned because
all safety-related and inportant safety-related SSC
are bounded by the SSE during the design stage — wel |,
SSE bounds to OBE when OBE is set to one-third of SSE.
Therefore, overall plant safety is still naintained,
you know, should an earthquake occur.

And that's what we found on the
justification of why the OBE is not a design
eart hquake.

CHAl RMAN STETKAR: | don't have anything
because of timng. | under st and. It's kind of a
convol uted process, but | think we understand.

M5. GOVAN. Ckay. If there are no
guestions, we'll nove on to the next itemwth Ryan
Nol an.

MEMBER CORRADINI: The one we've been

waiting for.
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M5. GOVAN: Yes.

MR. NOLAN:. My nane is Ryan Nolan. I'min
the Balance of Plant Branch and | have review
responsibility for external mssiles generated by
W nds.

What we have here is a slide discussing
the protection of RTNSS B SSCs for wi nds and m ssi | es.
Ferm is not taking any departures. And so, what |'m
presenting here is what's in the DCD for ESBWR

All RTNSS B systens are either in seismc
Cat 1 structures or seismc Cat 2 structures. Seismc
Cat 1 structures are designed to a tornado w nd of 330
m | es an hour and associ ated tornado m ssiles.

CHAI RVAN STETKAR: Ryan, for the benefit of
the commttee who doesn't understand what RTNSS B or
why RTNSS B is RTINSS B, could you explain what RTNSS
B equi pment is as opposed to ot her RTNSS equi prment ?

MR. NOLAN. RTNSS B is used for long-term
safety. It's there to get you from72 hours to seven
days.

CHAI RMAN STETKAR: Thank you.

MR. NOLAN:. For RTNSS B systens that are in
seismc Category 2 structures, those structures are
designed to a tornado wind of 330 and a hurricane

m ssile of 195, which is a Category 5 hurricane. And
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it was found acceptable using the guidance at the
time. And |I'massum ng the question is, what is that
gui dance? Can you talk about it a little bit nore?

In that case, we can go to the backup
slide. So, we refer toit as the Callan neno. And it
was basically a neno that clarifies a SECY paper. And
the SECY paper was witten specifically for AP 600.
And the Callan nmeno clarifies how to treat RTNSS B
systens per 72-hour SSEs.

And the Callan neno says that for RTNSS B
structures, they do not need to be designed for
t or nadoes, but they should be designed to a Category
5 hurricane.

And so, ESBWR, their design, they actually
do design, they actually do design it for a tornado
w nd | oad of 330. And they use a mssile speed which
is the Category 5 hurricane m ssile speed.

MEMBER CORRADI NI : So, what is an al | owabl e
—what |'lIl call an all owabl e apparent inconsi stency.

MEMBER BLEY: Well, | guess |'m just
confused about this and | wasn't at the subcommittee
nmeet i ng.

CHAI RVAN STETKAR: W were there and we're
confused. So, don't feel bad.

MEMBER BLEY: Designing for tornadowindto
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pretend that it generates no mssiles? That's what
this inplies.

MR. NOLAN: Wl |, that's how ESBWR chose to
design their structures. The Callan nmeno says that
you don't have to design RTNSS B for tornadoes.

At the tinme, you know, tornadoes are 300
mles an hour and said, eh, but we feel that you
should design it to a Category 5 hurricane.

We have operating experience that shows
Turkey Point with Hurricane Andrew, the hurricane
broadly affected a region and we don't — we feel that
your structure should be designed to a Category 5
hurri cane.

MEMBER CORRADI NI : That's why | used the
term"apparent inconsistency."” The decision was that
hurricane m ssiles were abound.

MEMBER BLEY: What the heck is the Callan
meno? Wat kind of docunent is it?

MR. NOLAN: It was a neno fromthe EDO to
t he chairman. And it clarified how to inplenent
di scussions wthin the SECY paper.

It was specific to AP600 at the tine, but
the Callan nenpo clarified how to treat post-72-hour
SSEs.

MEMBER CORRADI NI : Does that hel p you?
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MEMBER BLEY: Not even a little bit.

MEMBER CORRADINI: | think the way |
understand 1t — oh, 1Is Mark going to say something?

MR. NOLAN:. Mark, our RTNSS guru.

MEMBER CORRADI NI : You' re goi ng to hel p us,
Mark, right?

MR. CARUSO | hope.

Mark Caruso of the staff. When the staff
set up their Commission paper on the post-72-hour —
the treat nent of post-72-hour RTNSS B SSCs, apparently
there was — it was witten in a way that was confusi ng
to sone people and there was a difference of opinion
as to whether or not the staff was saying that you
needed to design the stuff to conpletely reach GDC 2.

I n which case, there was a question about,
wel |, what exactly in terns of external events do they
have to neet? Sone people were saying they
interpreted it to nean they had to neet all of GDC 2.

And so, that was the reason for the
clarifying neno to say, this is specifically what the
staff is saying, you know, the RTNSS non-safety-
related stuff needs to satisfy.

MEMBER CORRADI NI : And just to broaden it,
the AP-1000 design certification and ESBWR design

certification both fit within this.
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MR. CARUSQO Yes.

MEMBER CORRADI NI : Okay. So, we seemto
have — we were unclear and this i1s what we have been
— or this i1s the clarification.

MEMBER BLEY: So, there is a paper trail
t hat shows how this happened to cone about.

MEMBER CORRADI NI @ Correct.

MEMBER BLEY: But nota a logic trail.

MEMBER CORRADINI: And the applicant
followed the allowable —

MEMBER BLEY: Paper trail.

MEMBER CORRADINI: Well, followed the
staff's guidance at that point.

MEMBER SCHULTZ: Ryan, what | heard you say
is that in the box where we said tornado design
feature not applicable specifically excluded in the
meno, the nenp addresses it and says we're not going
to address — we're not going to —this is going to be
excluded here because it is bounded by the wnd
| oadi ng of the hurricane.

MR. NCLAN: No. No.

MEMBER SCHULTZ: It does not say that.

MR. NOLAN: No, it's not bounded. The
post-72-hour — this is from the memo.

MEMBER SCHULTZ: That's what | want to
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hear .

MR. NOLAN: Post-72-hour SSCs will not be
required to wthstand tornado |oads or tornado
m ssiles, but w nd borne mssiles fromhurricane w nds
woul d have to be consi dered.

CHAl RMAN STETKAR: It's probably because
peopl e were aware at that tinme in cal endar history of
Hurricane, | forget, Andrew or whatever went through
sout h Fl ori da.

People at that time probably weren't
t hi nking of EF-5 hurricanes that have fl attened, you
know, big towns In the Midwest and —

MR.  NOLAN. Right. And it's alnost a
graded approach. It's non-safety by nature. RINSSis
non-safety. And so, they said that it doesn't have to
be designed to a 300-mile-an-hour tornado, but i1t -
you should consider a hurricane which is slightly
| ess.

MEMBER CORRADINI: So, that's it. Mar k,
you' re back up

MR. CARUSO May | offer one nore thought.
Mark Caruso. So, as you know in your review of SRP
19-3 that we came to this issue, too, and we at — we
were about to issue an after-public comment. And

internally we deci ded that we should treat — tornadoes
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shoul d be treated. And so, we, as you know, the
gui dance we have now is different than what's in the
Cal I an neno.

And in that process, we try to go back and
say, you know, what was the | ogi c here? And, frankly,
we didn't find out that nuch, but there were a few
people we talked to from back in the day. And the
only thing | heard that nade sone sense to ne was t hat
the thinking at the tine was that there is nore
concern about the hurricane, and that's why it was a
Category 5 hurricane was specific, because of the
ability to bring things in fromoffsite. And that's
what the whol e four days is about.

And that with tornadoes, you know, it's a

little bit of a different situation. You probably

still have |l oss of offsite power, but that's the only
thing | heard that nmade nme think, well, maybe that's
what they were thinking was that |, you know, | can't

hit everything wth a tornado mssile and I m ght have
sonething else. It's non-safety, it's long-term |'m
going to have to nmake sone decision about treatnent
here and | may be able to get things from offsite
easily — more easily with a tornado.

Renmenber they're not al |l owed and t he rul es

are nothing fromoffsite until you get to the seven
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days. So, | leave you with that thought.

MEMBER CORRADI NI : O her questions fromthe
comm ttee?

(No response.)

MEMBER CORRADI NI : | want to save tine. W
do have public comments and | want to nmake sure. So,
|l et nme go again. Menbers, do you have any questions
for the staff?

(No response.)

MEMBER CORRADI NI : Okay. So, nowthis tine
| think you are done. Thank you very much, Tekia. |
appreciate it. Thank you to all the staff and the
appl i cant.

At this point, we'll open the phone, the
bridge line. |I'mlooking in the audience. | don't
see anybody — oh, there i1s. 1I’m sorry. Excuse me.

So, first, if I may, let ne first go with
the phone line since we have it open. | know | was
told that M. Schonberger was going to make a comment.

M . Schonberger, are you on the line?

(Comments off the record.)

(Pause.)

MEMBER CORRADINI: Do we have only one
person in attendance here, or is there another one

that wants to nake a comment.
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So, while we're still — okay. So, you go
find him W'll go for the onsite comment. So
pl ease identify yourself, sir.

MR, KAMPS: Thank you, Dr. Corradini

I's this on?

MEMBER CORRADINI: | think. Tap it.

(Comments off record.)

MR. KAMPS: Thank you, Dr. Corradini and
Chai rman and staff nenbers for this opportunity. M
name i s Kevin Kanps with Beyond Nuclear. | al so serve
as a board nenber of Don't WAste M chigan and | think
"Il just limt nmy coments here to a few itens.

| just wanted to set the record straight
on seiches on the Great Lakes. An NRC staffer today
presented that there are no seiches on the G eat
Lakes. | believe |I heard himthat way.

That's just actually incorrect. So, you
know, | can quote an ABC News 5 TV report from My
31st of 2012, which was about a May 27t h, 2012, seiche
on Lake Erie. A seven-foot seiche wave that extended
from Madison to Perry to Fairport Harbor to G and
Ri ver, Ohio.

They're also referred to as edge waves.
They can occur on any of the Geat Lakes. They're

nmost conmon on Lake Erie because it's shall ow and of
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course the western basin is the nost shallow part of
Lake Erie. A part of the article, put it this way,
Chio is no stranger to these types of waves.

So, 10-foot plus waves throughout Ohio
hi st ory. 1942, two seiche waves in OChio from Bay
Village to Conneaut. Madison on the | ake again bore
t he brunt of these seiche waves.

The first wave to hit, this is 1942, was
four to 20 feet tall. The second wave to hit 15
mnutes later was six to eight feet tall.

And the 2012 sei che wave di d carry several
children out into Lake Erie, but they were rescued.
Thank goodness. But in 1942, seven people were
kill ed.

1954, a large edge wave struck downtown
Chi cago of all places. Southern Lake M chigan. 10-
foot waves on the North Avenue Pier in the heart of
downt own Chi cago. Eight people killed.

And per the subconmttee testinony | gave
recently, the white hurricane of 1913 in Goderich
Ontario, a 30-plus-foot wave on Lake Huron.

O course | nentioned the Anishinaabe
tribes of Mchigan who experienced the New Madrid
gi ant waves as they referred to themon Lake M chi gan

and | believe other of the G eat Lakes.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

208

| experienced nyself the January 2014
gi ant waves, | guess you could say, from the Pol ar
Vortex on Lake M chigan in the range of 30 feet tall.

Super StormSandy of recent years, 25-foot
waves in Mchigan City, Indiana. And perhaps the nost
fanobus giant waves in population culture would be
behind the song about the loss of the Ednund
Fitzgerald, the witches of Novenber.

And a part of the theory as to why that
ship went down in Lake Superior was the size of the
waves lifted the boat up in the air and the center of
t he boat gave and broke in half. So, there are giant
waves on the G eat Lakes.

And | did want to tell John the tornado
m ssile issue, the subcommttee nenbers will renenber
that | nyself being fromMchigan, I've lived through
tornadoes in this exact area.

June 1998 tor nado, the funnel cl oud passed
bet ween t he cont ai nnment buil ding, the shield building
and the cooling towers at Davis-Besse in OGak Harbor,
Chi o and caused a very serious situation at that plant
that went on for a couple days because of | oss of the
electric grid, as well as failure of the energency
di esel generators.

The final diesel to give up the ghost did
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so an hour after the grid was restored a coupl e days
| ater. That's how close it cane at Davis-Besse in
June of 1998.

And in June of 2010 a tornado struck a
pretty direct hit on the Ferm Nuclear Power plant
doi ng damage to the turbine building, for one thing.

And | guess the final thought I'll share
is there was reference made to — one of the NRC
staffers again said —and | believe I'mforgetting the
context right now.

He pointed to quality assurance and | TAAC
as the final safeguards at Ferm 3. And it has to be
put on the record that our group, Beyond Nucl ear, and
several others intervening against the Ferm 3 COLA
before the Atomc Safety and Licensing Board, have
rai sed quality assurance failures at Ferm 3 as a very
seri ous concern.

There has been freefall in quality
assurance for long stretches of tinme on Ferm 3
proj ects.

So, torely on quality assurance and | TAAC
at Ferm 3 as a final line of defense is very risky
busi ness. Thank you.

MEMBER CORRADI NI : Thank you, sir. So, |

think —well, I want to goto — I don't think there's
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anybody else in the audience here that has public
coments. So, | want to turn to the phone |line and |
hear there's sonebody out there.

Mr. Schonberger are you —

MR, SCHONBERGER: Yes.

MEMBER CORRADI NI : Okay. So, before you go
ahead, let ne just see if there's others.

| s there anybody el se that wants to nake
a coment ?

MR. KEEGAN:. Yes. M chael Keegan with
Don't Waste M chi gan.

MEMBER CORRADI NI : Ckay. So, M. Keegan,
you hold up. You' re second. M. Schonberger is
first. Anybody else besides M. Keegan and M.
Schonber ger ?

(No response.)

MEMBER CORRADI NI ; Ckay, M. Schonberger.
You can go ahead, please.

MR, SCHONBERGER: All right. Thank you.

Chairman Stetkar and nenbers of the
Comm ttee, ny nane i s David Schonberger. |'mspeaking
today as a nenber of the public who resides within a
50-mle radius of the Ferm site.

| submtted an electronic copy of ny

written comments i n advance of today's neeting so that
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my public subm ssion will be included on the record.

VEMBER CORRADI NI : We have that in front of

us.
MR. SCHONBERGER: Oh, excellent.
Ckay. Vell, in ny oral comments right
now, | would actually like to reference the ngjor

report recently released in July 2014 by the Nati onal
Research Council of the National Academes titled
"Lessons Learned fromthe Fukushi ma Nucl ear Acci dent
for Inproving Safety of US Nuclear Plants."

That commttee's report fundanentally
endorsed the beyond-design-basis event planning,
sever e acci dent preventi on and consequence mtigation.

The report reconmends particul ar attention
toinproving the availability andreliability, as well
as the redundancy and diversity of specific nuclear
pl ant systens.

In ny witten comments, | outlined sone of
t he many NAS recomendati ons whi ch unfortunately have
not been fully and verifiably inplenented at Ferm
Unit 2, Ferm Unit 2, which is an aging Fukushi ma-
style GE Mark | BWR vulnerably Ilocated on an
international border with well-known design flaws
exacerbated by a reracked, closed franme, high-density

el evated spent fuel pool with weak safety margins
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maki ng Unit 2 an ideal candidate within the overall US
fleet for expedited transfer of spent fuel from wet
storage pools to dry cask post-Fukushi ma.

So, the Ferm Unit 3 COLA bei ng di scussed
today as it stands, proposes to |ocate a new reactor
and spent fuel pool imedi ately adjacent to Unit 2 at
the sane site, therefore creating a Fukushima-style
multi-unit conplex |ocated near nmajor netropolitan,
densely popul ated cities.

So, in ny witten comments, | neke a
conpelling case that the Ferm Unit 3 energency plan
for response to a severe accident deserves further
anal ysis by the ACRS prior to ACRS endorsenent of the
COLA, and that the applicant's inplenentation of
Fukushima  NTTF reconmendati ons s 1nadequate,
i nconsi stent and unrealistic respectively for 4.2, 7.1
and 9. 3.

But right nowin ny oral comments, | want
to raise a slightly different concern which would be
an excellent topic for Friday norning, tonorrow s
di scussion of Item Nunber 6 pertaining to internal
personnel matters within the ACRS.

| propose that Chairman Stetkar open a
di scussi on about t he appearance of ethical conflict in

allowing the esteened Dr. M chael Corradini to serve
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as the chairman of the ACRS subcommttee which
reviewed the Ferm Unit 3 COLA

Dr. Cor r adi ni al so served as a
contributor, preparer with substantive invol venent in
the creation of the Nati onal Research Council's report
which | referenced earlier.

My concernis that Dr. Corradini is in an
awkward and conflicted position of reconciling the
incongruity of endorsing the Ferm Unit 3 COLA as it
stands while at the sane tine accepting Ferm Unit 2's
del ayed and i nconpl ete conpl i ance wth t he
recomendati on of the NAS report.

This is atravesty and | believe that full
i npl ementation of Dr. Corradini's NAS recomendati ons
must be applied to Ferm Unit 2 as a prerequisite for
ACRS endorsenents of the Ferm unit 3 COLA

On t he subj ect of uncertainties pertaining
to CEUS seism c source characterization nodel at the
Ferm 3 site, ny witten comments explain that the
nmost significant uncertainty associated wth the CEUS
SSC nodel is that it does not include any
denonstration sites applicable to the Ferm site.
And, therefore, the inpact of the CEUS SSC nodel on
the Ferm 3 seismc hazard is sinply unknown.

Confirmation of seismc qualification has
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not been achi eved and nust be a prerequisite for ACRS
endor senent of this COLA and not be all owed to happen
post-COL in a license condition or otherw se.

Regarding reliable spent fuel pool
instrunmentation pertaining to radiation tol erance of
the el ectronics, please note that the sane identica
shenani gans are going on right nowwith the Ferm Unit
2 spent fuel pool.

So, this issue is not goi ng away and t hank
you for |istening.

MEMBER  CORRADI NI : Thank you, \V/ g
Schonberger. | think we still have another gentl eman
on the line.

MR, KEEGAN: Yes.

MEMBER CORRADINI: Go ahead identify
yoursel f, please.

MR. KEEGAN: Yes. This is M chael Keegan
with Don't Waste M chi gan, an intervener on the Ferm
3 COLA. | echo the comments that have been made thus
far and wish to add to the concerns about seiches.

In 1972, the Davi s-Besse Nucl ear Pl ant was
underwat er for about a nonth because the straight-Iine
w nds had fl ooded the plant. Ferm is just up the
road fromthat.

Additionally, | hear that there's no risk
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of tsunam and | harken to the fact that there are
bluffs in the Geat Lakes. And there are bluffs on
Lake Erie nearly a hundred feet tall at Erie Bluffs
State Park, a mle of bluffs 90 feet tall. There's
Perry Townshi p, Stanl ey, Ontario, John Pearce Park, at
| east four | ocations, |ocal |ocations where there are
bluffs that could collapse and could fall into Lake
Erie and generate a tsunam . So, the flood concern |
believe is real and has been gl ossed over.

What |'ve been trying to get answers to
questions for going on five years is the enrichnent
| evel of the fuel to be utilized at Ferm. WIIl it be
enriched? To what level? WII this be MOX fuel?
WIl this be high-burning fuel? And no one wll
answer that question. Either they don't know the
answer, or they will not, but i1t seems to be — I°m
waiting for the paper to stop rustling.

Thank you. It seenms to be just
fundanental what octane |evel you're going to be
running in the reactor and withheld fromthe public.

In addition, |'ve been unable to get a
coment as to the one mllion gallons of water above
the reactor that wuld be there iif storage
essentially eight million gallons — or eight million

pounds, rather, how will that respond in a seismc
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event ? That has not adequately been addressed.

| have concerns about the transm ssion
corridor, the total avoidance of |ooking at the
transm ssion corridor and it's essentially been
chopped out of the equation.

Al of thetransm ssionlines are goingto
be on one corridor, so there’s potential for a single
fault. And so, the utility argues that the design of
the reactor is passive gravity-driven and that AC
power is not really needed and we have 72 hours of
power onsite.

MEMBER CORRADI NI : You' re breaki ng up, sir.

MR, KEEGAN:. Ckay. And so, it can't be
assuned that the passive nature of the gravity-driven
punps are going to work and supply enough coolant to
that — should | just talk over the rustling papers, or
should | wait for the rustling papers to stop
rustling?

CHAI RMAN STETKAR: We can hear you fine if
you just don't fade in and out.

MR, KEEGAN: Okay. All right. Very good.
| just didn't knowif the rustling -- okay. So, the
assunption that you don't need A/ C power because you
have gravity-driven punps has never been chall enged,

never been | ooked at, never been scrutini zed, and t hat
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needs to be | ooked at.

Dr. Edward Lyman with Uni on of Concerned
Scientists raised this issue at Victoria Station about
the ability of the ESBWR to supply that if the water
surpassed the needed wthout having electricity,
that's problemati c.

So, there have been a nultitude of open
issues and | would just like to highlight the point
that the quality throughout of the inspections at
Ceneral Electric, the steamdryers, the deception that
went on there, in 2009 General Electric was cited for
qual ity assurance probl ens.

A nmonth earlier Detroit Edison was cited
for violations on the quality assurance. |n Decenber,
| believe it was the Ofice of I nspector General found
that the NRC thenselves |acked quality assurance
background and abilities.

So, the point is, ACRS, you've got to | ook
at all the -

CHAI RVAN STETKAR: Sir, either get alittle
cl oser to your m crophone, or a little further away,
because you' re breaking up again andit's on your end.

MR. KEEGAN: Ckay.

CHAI RMAN STETKAR: Thank you. That's good.

MR, KEEGAN: Ckay. M point about quality
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assurance, it's been |acking throughout at General
El ectric, at Ferm, at the NRC So, do not assune
that those processes caught itens.

ACRS, you're the final backstop here and
we are challenging that quality assurance itself
bef ore the NRC Commi ssi on and we extend the chal | enge
that in Appellate Court, this is the Suprene Court, we
have a rock solid case that there is quality assurance
| acking at the Ferm 3.

There was qual ity assurance | acki ng at t he
Ferm 2 and we're prepared to denonstrate that right
frominception

So, don't put the rubber stanp on this
thing. This is a boondoggle. Do not put the rubber
stanp onit. Scrutinizeit. Do your job. Thank you.

MEMBER CORRADI NI : Thank you, sir.

Is there other comments from the open
phone |ine?

(No response.)

MEMBER CORRADI NI : Okay. Thank you very
much. So, with that, | think we're done.

Do | have any nore comments from the
menbers? If not, M. Chairman, back to you

CHAI RMAN STETKAR: Thank you. And t hat

concl udes our session for the record. W will recess
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until 3:15 and cone back and start working on letters.

What |'d like to do is tee up the Ferm

letter first so that we have the benefit of the fol ks

who are here and want to hang around and listen to
that. W recess until 3:15.

(Wher eupon, the above-titled matter went

off the record at 2:58 p.m)
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 Purpose

— Provide an overview of SECY-14-0087, “Qualitative
Consideration of Factors in the Development of Regulatory
Analyses and Backfit Analyses.”

« Qutline
— Overview and Status
— Background
— Qualitative Consideration of Factors by the NRC
— Federal and International Agencies
— Scenarios Involving Qualitative Consideration of Factors
— Conclusions
— Staff’'s Proposal
— References
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{)USNRC Overview and Status

PttgPpl and the Env

o Staff submitted SECY-14-0087, “Qualitative
Consideration of Factors in the Development of
Regulatory Analyses and Backfit Analyses,” to the
Commission on August 14, 2014.

* Notation Vote SECY paper with four enclosures
— Seeking Commission approval of staff’'s proposal



\‘{)/ USNRC Backg round

United States Nuclear Regulatory Commission

Protecting People and the Environment

SRM-SECY-12-0157 directed the staff to “seek detailed
Commission guidance regarding the use of qualitative
factors [in regulatory analyses and backfit analyses] in a
future notation voting paper”

— Scope of this paper includes regulatory analysis and backfit
analysis for all NRC regulated activities

Context
— Part of staff’s plan for updating cost-benefit guidance,

SECY-14-0002

— Linked to SECY-13-0132 (NTTF Recommendation 1) and
RMRF due to defense-in-depth

— Public Meeting on Qualitative Consideration of Factors held in
May 2014
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United States Nuclear Regulatory Commission

Protecting People and the Environment of F a cto rs by th e N RC

 NRC guidance notes that even inexact quantification with
large uncertainties is preferable to no quantification.

« Staff qualitatively considers factors which are not quantified
in regulatory analyses and backfit analyses.

« Current practice consistent with NRC guidance and
Commission direction

— NUREG/BR-0058, Revision 4, “Regulatory Analysis Guidelines
of the U.S. Nuclear Regulatory Commission”

— SECY-77-388A, “Value-Impact Guidelines” instructed to
quantify factors and qualitatively consider factors

— SRM-SECY-93-086 allowed for qualitative consideration of
factors for backfit analyses within the “substantial increase”
criterion




L'USNRC qualitative Consideration

United States Nuclear Regulatory Commission

Protecting People and the Environment of F a ct o rs by th e N RC c o n t_

* NRC Risk-Informed Decisions

— Commission Safety goals and PRA Policy Statements discuss
importance of qualitatively considering factors

— Reg. Guide 1.174 notes decisions are expected to be made in
“an integrated fashion”
« Adequate Protection Determinations

— Limited to public health and safety and common defense and
security matters; determined at the Commission’s discretion

— Only related quantitative measure is the power reactor safety
goal surrogates to the quantitative health objectives
» Cost-dustified Substantial Safety Enhancements

— NUREG-1409 states that the backfitting rule does not require a
strict quantitative analysis




2 USNRC qQualitative Consideration of

United States Nuclear Regulatory Commission

Protecting People and the Environment F a ct o rs by t h e N RC c o n t_

* Enclosure 1 of the SECY paper provides a list of past
NRC regulatory actions that rely upon the qualitative
consideration of factors

« Examples of factors that are difficult to quantify
— Defense in depth (DID)
— Increased security capabilities
— Increased public confidence
— Increased regulatory effectiveness
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United States Nuclear Regulatory Commission

Protecting People and the Environment A g e n c i e S

 Documents that require or recommend the use that
federal agencies qualitatively consider factors
— Executive Order (EO) 12866, “Regulatory Planning and
Review”

— Office of Management and Budget (OMB)
Circular A-4, “Regulatory Guidance”

— Office of Information and Regulatory Affairs (OIRA),
“Regulatory Impact Analysis: A Primer”

« Importance of qualitative considerations is recognized

internationally

— OECD/NEA report, “Methodologies for Assessing the Economic
Consequences of Nuclear Reactor Accidents,” April 2000,
discusses importance of qualitative considerations of factors
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United States Nuclear Regulatory Commission

Protecting People and the Environment Ag e n c i es c o n t
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B Monetized benefits and costs

B Monetized costs only

1 Monetized benefits only
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{)USNRC Scenarios Involving
et Quaalitative Consideration

« Scenario A:

— Benefits cannot be quantified and are presented only
qualitatively

— Costs are quantified

— Past application to security-related and nonpower reactor
regulatory actions

« Scenario B:

— Some benefits can be quantified, others qualitatively
considered

— Costs are quantified
— The net benefit of the quantitative analysis is positive
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LUSNRC  scenarios Involving

United States Nuclear Regulatory Commission

Protecting People and the Environment Q u a I itat i Ve C o n S i d e rati O n s

e Scenario C:

— Some benefits can be quantified, others qualitatively
considered

— Costs quantified

— The net benefit of the quantitative analysis is negative;
qualitative considerations support the regulatory action

e Scenario D:

— Some benefits can be quantified, others qualitatively
considered

— Costs are quantified

— The staff identifies the qualitatively considered factors, but does
not include them when forming a recommendation
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Protecting People and the Environment

« NRC guidance notes that the staff should make reasonable efforts
to quantify costs and benefits.

« Both quantitative and qualitative consideration of factors is
important to understanding the overall impacts of a regulatory
action

« Aligned with other federal and international agencies’ practices

 NRC'’s current framework for considering qualitative consideration
of factors is sound

« Lack of specific guidance has led to a perception that qualitative
consideration of factors can be arbitrarily weighted against
quantitative consideration of factors

» The staff finds that developing guidance to clarify the potential
tools available would enhance the transparency and consistency of
the regulatory process
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{)USNRC Staff’s Proposal

Protecting People and the Environment

Update cost-benefit guidance to include a set of methods that could be
used for the qualitative consideration of factors within a cost-benefit
analysis for regulatory analyses and backfit analyses

The revised guidance would include information regarding how and when
to apply the methods and how the results would be used to inform the
decisions.

Methods should be consistent with the PRA policy statement as
characterized in Reg. Guide 1.174
Regulatory analyses and backfit analyses decision rationale should include
— Describing qualitative evaluation of factors
— Significance of each factor
— How each factor contributes to the integrated decisionmaking process
If Commission approved, guidance would be developed as part of overall
plan for updating cost-benefit guidance
— Staff would plan to have ACRS interactions/review



RUSNRC References

United States Nuclear Regulatory Commission

Protecting People and the Environment

« SECY-14-0087 available at ML14127A458

« EO 12866, 58 FR 51735 (October 4, 1993) and
http://www.whitehouse.gov/omb/inforeq_riaguide/

« May 28, 2014 Public Meeting Summary available at
ML14156A024

* NRC policy statements available at
http://www.nrc.gov/reading-rm/doc-
collections/commission/policy/

 NUREG/BR-0184 available at ML0O50190193
 NUREG/BR-0058 available at ML042820192
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o References (cont’d)

Protecting People and the Env

« NUREG-1409 available at ML032230247
« NUREG-1530 available at ML063470485
« OMB Circular A-4, available at ML11231A834

* OIRA Regulatory Analysis Primer,
http.//www.whitehouse.qgov/sites/default/files/omb/infore
g/regpol/circular-a-4 requlatory-impact-analysis-a-
primer.pdf

* Regulatory Guide 1.174 available at ML100910006

« OECD/NEA April 2000 report http://www.oecd-
llibrary.org/nuclear-energy/methodologies-for-
assessing-the-economic-consequences-of-nuclear-
reactor-accidents 97892641814 72-en
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K{)USNRC References (cont’d)

Protecting People and the Environment

« SECYs available at http://www.nrc.gov/reading-rm/doc-

collections/commission/ or in ADAMS
« SECY-77-388A available at ML12234B122
« SECY-12-0110 available at ML12173A478
« SECY-12-0157 available at ML12345A030
« SRM-SECY-12-0110 available at ML13079A055
« SRM-SECY-12-0157 available at ML13078A017
« SRM-SECY-13-0132 available at ML14139A104
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@ USNRC Regulatory Basis
Protecting People and the Environment

* Regqulatory criteria to prevent the
occurrence of inadvertent criticality events
In the SFP
— 10 CFR 50.68
— GDC 62

* Licensees submit nuclear criticality safety
analyses to demonstrate that the criteria
are met



%US NRC

Protecting People a d(hF

o Typically SFP NCS
Analysis have ~ 0.005
Ak to regulatory limit.

 Compliance/Safety

— Initially a compliance
ISsue.

— As degradation
progresses it becomes
a safety issue

— As degradation
progresses response
to events becomes
more of a concern

o Key Is knowing
condition of NAM

Reactivity Effect

Delta kinf
BWR Spent Fuel Pool
0.35
A 0.30
0.25
- 0.2%
-
L 0T
/‘/ 0.10
"
" - 0.05
A
...--A--'""#‘/'
Ak 0.00

0.0220.0200.0180.0160.0140.0120.0100.0080.0060.0040.0020.000
9B Areal Density (g/cm?)



UNITED STATES NUCLEAR REGULATORY COMMISSION
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Protecting People and the Environment

9 USNRC

Minimum Critical Volume

Shika 1 ICE Core

e Control Rods
e 89 Total

+ Withdrawn Control Rods (3)

=k Inserted Control Rods (86)

« 3 Moved T il
e Displacement
« A:16 steps |
 B: 20 steps 1T
« C: 08 steps — LY—)LH 48pos e
* Therest 0 ool ol ol it At e
° Core perlphery (Inserted) (Withdrawn) (Inserted)
° Leakage Figure 2  Power Distribution of the Core

 Local Condition of
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UNITED STATES NUCLEAR REGULATORY GOMMISSION
Protecting People and the Environment

= USNRC Materials

RRC |+

v
\ |
<
¥

Boraflex with scallop Carborundum sheet
EPRI TR-1003414 - EPRI TR-1013721

|

Boral with blisters Al359/23% B,C large-grain MMC
EPRI TR-1013721

EPRI TR-1013721



%USNRC Phenolic Resins

¢ Peopl d the E;

B,C particles encased in a phenolic resin
matrix

Polymer backbone degraded by irradiation o

I Ao/ W .:3.' N o
and the pool environment, releasing B4C T o R =
particles AW

O /B
= Modes and rates of degradation influenced ! |r[ P o o
by the specific panel environment N Ny

= Ability of degraded matrix to retain B,C not
well known

Limited ability to predict the loss of B,C



¢ \z/US NRC Boraflex

ng People a dﬁF

« B,C particles encased in a silicone matrix

O @meg & @y
CE,—Hi—D—Si—D—Ei e ) e
Oca, o< a

e Multi-step degradation

1. y - cross-linking and shrinkage, which leads to gaps

2. Yy - conversion of silicone polymer backbone into slightly
soluble silica particles

3. Pool flow - dissolution of silica particles, release of B,C



@ USNRC Boral

1g Peopl d the E;

e Al-B,C cermet with Al cladding

™

Boral Core .

(Al & B,C Powder) /AI Cladding
#

« Blisters form due to gas formation under the cladding

* Older material with unvented sheathing exhibited large
bulges

» Blister presence, severity, and location vary widely
based on specific material and pool environment

e Testing to date shows no loss of absorber material

 However, blisters displace moderator, resulting in an
Impact to criticality



| f’Q) PSNRC BADGER uncertainties

. A typical BADGER canal

campaign tests ~30-60
panels out of a ~3000-

cask
area

— RACKLIFE is used to inform
BADGER panel selection for

Boraflex

— No predictive method exists
for other neutron absorbers

4000 panels in a pool

T.C. Haley, 2012
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~®’USNRC  Operating Experience
Protecting People and the Environment

 |Information Notices (INS)
 Documented operating experience events

e Other
* |ssues resolved through LARs/commitments
e Improper uses of 10 CFR 50.59
* Non-cited violations

e |ssues entered Into licensee’s Corrective Action
Program

11



%USNRC Prior NRC Actions

e Generic Letter (GL) 96-04

 Requested evaluation of Boraflex degradation

e Technical Letter Reports
« Technical evaluations by Research office

o Update to Existing Guidance

 Generic Aging Lessons Learned Report
* Interim Staff Guidance on criticality analyses

12



@ USNRC SFP Management
Spreadsheet

 Lists how each pool meets the subcriticality
requirements

* References the applicable licensing document

e Latest Update: March 2014
o Carborundum/Tetrabor: 4 SFPs
e Boraflex: 10-14 SFPs
e Boral: 53 SFPs
e Other: 13-16 SFPs

13



%US NRC Generic Letter:
o Purpose

Request information demonstrating that credited neutron-
absorbing materials in the spent fuel pool are in compliance
with the current licensing and design basis, as well as
applicable regulatory requirements

Determine if additional regulatory action is required

14



5 4 USNRC Information Requested

1. Material properties and configuration
2. Survelllance program methodologies
3. Survelillance program frequencies

4. Ciriticality analysis modeling of the material and degraded
material

5. Design basis event considerations

15



~® USNRC Response to Public
Comments

o Subcriticality margin that forms part of a
plant’s licensing basis should not be
credited to address issues not considered
when the licensing basis was approved
(e.g., no double-counting of margin)

* Recent operating experience shows that
effective monitoring Is necessary to ensure
compliance

16



@, U.D. Summar
3 \  UNITED STATES NUCLEAR REGULATORY COMMISSION
Protecting People and the Environment

« Management of degradation of neutron-
absorbing materials Is a compliance and
safety Issue

e Recent events have raised concerns that
current monitoring may not be adequate

 Therefore, the NRC Is requesting
iInformation that licensees should have
readily available

17



Industry View on Neutron Absorbers

Kristopher Cummings

Sr. Project Manager, Used Fuel Programs
Sept 4th, 2014 « Rockville, MD
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Topics of Discussion

 Types of Neutron Absorbers in Use
e |s this a Safety Concern?
 Ongoing Industry Efforts

e Alternative Proposal

e Summary/Conclusions




B
Types of Neutron Absorbers in Use

Boraflex

e B,C particles bound in a
silicone rubber matrix

e Degradation
mechanism is based on
a threshold gamma
dose and exposure to
pool water (especially
flowing water)

* Degradation causes
dissolution of silicia
into pool water and
loss of B,C from matrix

Carborundum

* B,C particlesin a
Phenolic Resin

e Aging/Degradation
issues:
- Loss of weight
- Off-gassing from pool

water exposure

* Plate type is extremely
thick (0.25”) and black
(0.1 g 19B/cm?)

RRC I+

Boral

Aluminum Boron
Carbide Cerment

Aging/Degradation
issues:

- Blistering (seperation
of Al clad from core
material)

- Pitting (small,
localized)

* No observed loss or

redistribution of B,C

e EPRI Boral database

contains data
extending over 25

Metal-matrix

Composites
(Metamic, Alcan,
Boralcan)

e Fully dense (no
porosity)

e Aging/Degradation
issues are:

- Pitting (small,
localized)

- General Corrosion

* No blistering possible
(no Al clad)

e No observed loss or
redistribution of B,C

years

ervice)
A b T

(~10 yearsins

NUCLEAR ENERGY INSTITUTE



Types of Neutron Absorbers in Use

e Carborundum/Tetrabor

All plants credit some amount of the
neutron absorber and have monitoring
programs in place.

e Boraflex

Majority of plants have discontinued credit
of neutron absorber.

Remainder of plants have LARs for inserts,
LARs to remove/take partial credit, or
monitor via in-situ testing.

e Boral

Over 50% of the plants have coupon
testing programs

Those plants without coupons are adding
in-situ testing and/or monitoring fleet &
industry results

e Metamic/Boralcan

All have coupon monitoring programs

Installed Neutron Absorber

Carborundum

Borated SS

Boraflex

No Absorber

Boralcan

Metamic

Credited Neutron Absorber

Carborundum

Borated SS
Boraflex ~

No Absorber

Boralcan

Metamic

N/E’I Results based on a partial survey of the industry

NUCLEAR ENERGY INSTITUTE



Is this a Safety Issue?

e Non-Metallic Absorbers *  Metallic Absorbers (Boral, Metal-matrix)

(Boraflex, Carborundum)

- Degradation has largely been
addressed by:
e elimination of absorber credit

¢ installation of new neutron absorber
inserts

e Monitoring/reanalysis with
conservative treatment and prediction
of neutron absorber presence

Aging effects for metallic absorbers is a slow
process (decades) that provides advance
indication through coupon testing, in-situ
measurements and pool chemistry.

Aging effects (pitting, general corrosion,
localized loss of material) has a negligible
effect on criticality (< 0.001 Ak).

Boral blistering, theoretically could have an
impact (0.01 Ak) in flux-trap racks, in reality is
a minimal localized effect (0.001 Ak). These
effects are addressed in the licensee 10 CFR
Part 50, Appendix B quality assurance
program.

e Large loss of material (50-60%) is needed to overcome administrative margin (0.05 Ak)
e Significant amounts of independent reactivity hold-down is present in pools:

- PWR Pools:

e Soluble boron present in pool to offset unexpected conditions (approximately 2000ppm per

Tech Spec = ~0.20 Ak)
- BWR Pools:

* Analysis based on maximum reactivity provides significant conservatism (> 0.10 Ak)

e Regulatory administrative margin (0.05 Ak)

NUCLEAR ENERGY INSTITUTE



Ongoing Industry Efforts on Neutron Absorbers

* EPRI Accelerated Boral EPRI Zion Comparative * NEI 12-16, “Guidance for
Corrosion Testing : Analysis Project Performing Criticality Analysis
. . of Fuel Storage at Light Water
- BWR&PWR Spent Fuel Pool ¢ Perform a comparative analysis of Reactor Power Plants”:
C'Ondltlons - Surveillance sample coupon - Includes a section on the
- Five year test program mea?surements appropriate monitoring program
- 192 coupons are placed in - In-situ measurements depending on material and
baths - BORAL panel test measurements availability of coupons
) ) * Opportunity to address concerns * Industry continues to share test
Encapsulated and Un with comprehensive plant data results, operating experience

encapsulated Coupons h
i oo Boral Is h b : through the EPRI Neutron
- Various fabrication processes si(r)1rcae gggg;spI;sthﬁgc;r\;vlrjmsii Absorbers Users Group (NAUG)

- Tests are conducted at 195°Fto  199g * Potential investigation into
simulate approximately >60 Provide the technical bases that realistic estimate of reactivity
years of service life will permit the continued long- effect of postulated aging

- First year results showed term use of Boral based on current effects or degradation on

pitting, no blisters, no loss of surveillance practices criticality analysis (blistering,

areal density pitting, corrosion).
- - Help determine a threshold at

which degradation has a
negligible/non-negligible effect.

NUCLEAR ENERGY INSTITUTE



B
Alternative Proposal

 NEI has proposed the following alternative to the draft
Generic Letter:

- Allow licensees to commit to an acceptable neutron monitoring
program (i.e., NEI 12-16)

- Focus scope of Generic Letter on known susceptible materials
(Boraflex, Carborundum/Tetrabor)
- Exclude the following licensees:
* No credited absorber in the criticality analysis

e Already undergone license renewal (have an existing aging
management program)

* Have an approved program in the last five years through a license
amendment request.

- For remainder of plants, remove request for detailed
information in Appendix A.

NUCLEAR ENERGY INSTITUTE



Summary/Conclusions

e Industry has responded to operating experience and NRC notifications to
address significant neutron absorber degradation issues. (Boraflex,
Carborundum)

e With 35 years of in-pool exposure, Boral continues to provide the same
level of neutron absorption capability as when it was installed.

e Newer metal-matrix materials are expected to provide a similar or better
level of performance compared to Boral (blistering eliminated).

e Existing monitoring programs and industry research will provide additional
information to ensure that any degradation processes are observed and
responded to prior to becoming a safety or compliance issue.

 NEI proposed alternative is a risk-informed approach that focuses industry
and regulatory attention on those materials that are most susceptible to
aging effects and potential degradation mechanismes.

NUCLEAR ENERGY INSTITUTE
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Presentation to Full ACRS Committee




Presentation Overview

e Background
— Overview of the Design and Departure

« Site Characteristics and Applicability
— Review Flooding and Seismic Evaluations

e Fukushima Near Term Task Force Recommendations

4.2 Mitigating Strategies for Beyond-Design-Basis
External Event

7.1 Reliable Spent Fuel Pool Instrumentation
9.3 Emergency Preparedness



Background - Fermi 3 Implements

Standard ESBWR Design

Fermi 3 Implements Standard ESBWR Design
« ESBWR DCD Revision 10 Incorporated by reference

e The ESBWR is well suited for the Fermi 3 Site

o Supplements added where DCD requires additional
Information to address site-specific considerations

e One Departure from DCD to increase solid waste
storage capacity in RadWaste Building



£ DTE Energy’

Site Characteristics - Flooding

Overview of Hydrology In

Site Vicinity

» Located on western shore of Lake
Erie

« Swan Creek runs along the north
edge of the site. Swan Creek

watershed is approximately 106
square miles

 The western basin of Lake Erie is
relatively shallow

« Maximum probable flood level is
below plant grade for Fermi 3
safety-related and RTNSS
structures




Site Characteristics - Seismic

 Fermi 3 Ground Motion Response Spectra (GMRS) was
developed using current regulatory guidance

e Used Central and Eastern United States Seismic Source
Characterization (CEUS SSC) model (NUREG-2115)

e Used EPRI 2004/2006 Ground Motion Models

 Followed NUREG-2117 guidance to incorporate new
iInformation into seismic hazard model

« Fermi 3 GMRS, Foundation Input Response Spectra
(FIRS), and resulting site-specific in-structure responses
are well enveloped by the ESBWR standard plant design



Site Characteristics — Seismic

Fermi 3 is Bounded by ESBWR Design

Fermi 3 GMRS compared to ESBWR CSDRS (5 percent damping)

10 10

= Horizontal GMRS —\/ertical GMRS

= ESBWR horizontal CSDRS —ESBWR vertical CSDRS
@ 1 /—\ @ 1 S
5 / ] \\ 5 = \
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GMRS for Fermi 3 site is well enveloped by the ESBWR
horizontal and vertical Certified Seismic Design Response
Spectra (CSDRS)



Site Characteristics — Seismic

Fermi 3 is Bounded by ESBWR Design

Fermi 3 RB/FB FIRS compared to ESBWR CSDRS (5 percent damping)

10 10 ‘ —
— ESBWR Horizontal CSDRS —ESBWR Vertical CSDRS
—Horizontal RB/FB SCOR FIRS —Vertical RB/FB SCOR FIRS
— Enhanced Horizontal RB/FB SSI FIRS - Enhanced Vertical RB/FB SSI FIRS
1 _L N\ 5 1 —\
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c A N S —
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FIRS for Fermi 3 RB/FB, CB, and FWSC are well enveloped by
the ESBWR horizontal and vertical CSDRS



Site Characteristics — Seismic

Fermi 3 is Bounded by ESBWR Design

Governing Comparison for Response Spectra

100
_ . ESBWR RSW _ . ESBWR RPV
DCD Design Spectrum NODE 7072 DCD Design Spectrum NODE 801X
Top , , TOP
—Fermi 3 SSI Enveloping EL 24180mm —Fermi 3 SS| Enveloping EL 27640mm
Response Spectrum 5% DAMPING Response Spectrum 5% DAMPING
8.0 40.0 1
)] )]
wc; 6.0 3 30.0 4
z Vertical Response Spectra - RB/FB RSW Top z Horizontal Response Spectra - RB/FB RPV Top
E (Figure 3.7.2-209d) E (Figure 3.7.2-207e)
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The Fermi 3 RB/FB is well enveloped by the
ESBWR RB/FB standard plant design
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Presentation Overview

Fukushima Near Term Task Force Recommendations

4.2 Mitigating Strategies for Beyond-Design-Basis
External Event

7.1 Reliable Spent Fuel Pool Instrumentation

9.3 Emergency Preparedness

10



Recommendation 4.2 - Mitigating Strategies for ‘5% DTE Energy’

Beyond Design Bases External Events

Fermi 3 satisfies the requirements applicable to the passive
ESBWR design

« NRC Order EA-12-049, “Order Modifying Licenses with
Regard to Requirements for Mitigation Strategies for
Beyond-Design-Basis External Events”

e JLD-1SG-2012-01, “Compliance with Order EA-12-049,
Order Modifying Licenses with Regard to Requirements for
Mitigation Strategies for Beyond-Design-Basis External
Events”

 NEI 12-06, “Diverse and Flexible Coping Strategies (FLEX)
Implementation Guide”

11



Recommendation 4.2 - Mitigating Strategies for ’% DTE Energy"

Beyond Design Bases External Events

« ESBWR passive design provides for coping during the
initial 72 hours

 Time periods beyond 72 hours are addressed by
supplementing installed plant equipment with on-site and
off-site resources

12



Recommendation 7.1- Reliable Spent Fuel Pool % DTE Energy"

Level Instrumentation

Fermi 3 satisfies the requirements applicable to the ESBWR
design

« NRC Order EA-12-051, “Reliable Spent Fuel Pool
Instrumentation”

o JLD-ISG-2012-03, “Compliance with Order EA-12-051,
Reliable Spent Fuel Pool Instrumentation”

 NEI 12-02, “Industry Guidance for Compliance with NRC
Order EA-12-051, To Modify Licenses with Regard to
Reliable Spent Fuel Pool Instrumentation”

13



_ % DTE Energy"
Recommendation 9.3 - Emergency Preparedness )

o Staffing and Communications Assessments will be performed in
accordance NEI 12-01, “Guidance for Assessing Beyond Design
Basis Accident Response Staffing and Communications
Capabilities”

« Assessments completed at least two years prior to scheduled
initial fuel load

« Corrective Actions implemented one hundred eighty days prior to
scheduled initial fuel load

14
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@ USNRC _ .
Site Characteristics

Protecting People and the Environment

Presentation Outline

*Overview of Flooding
=Qverview of Seismic Evaluation

sTechnical Staff

RHM, Chief, Aida Rivera-Varona

RHM, Technical Review, Henry Jones

RHM, Technical Review, Joseph Giacinto
RGS, Chiefs, Diane Jackson and Rebecca
Karas

RGS, Technical Reviewer, Sarah Tabatabal
SEB, Chief, Jim Xu

SEB, Technical Reviewer, Manas Chakravorty
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Section 2.4
Hydrology

Presented by:
Henry Jones



FUSNRC  summary of FSAR Section 2.4

United States Nuclear Regulatory Commission

Protecting People and the Environment

= EF3 COL Item 2.0-13-A - Flood

» Staff reviewed: (1) Historical flooding, (2) Individual types of flood-producing phenomena, (3)
Combinations of flood-producing phenomena, (4) Factors affecting potential runoff and (5) Local
intense precipitation.

» Staff verified that runoff from local intense precipitation (584.8 ft NAVD88) would not exceed the
site grade plant parameter of 589.3 ft.

= EF3 COL Item 2.0-14-A - Probable maximum flood on streams and rivers
effecting site.

» Stalff verified that the flooding from streams and rivers (579.4 ft NAVD88) would not
exceed the site grade plant parameter of 589.3 ft.

= EF3 COL Item 2.0-16-A - Probable Maximum Surge and Seiche Flooding

» The staff calculated a still water level of 585.4 ft NAVD88. The maximum elevation that waves
would break is 587.7 ft at the toe of the berm with a wave runup to 588.4 ft. These elevations are
1.6 ft and 0.9 ft below the elevation of the Fermi 3 safety structures (589.3 ft), respectively.

» The open water of Lake Erie “results in a natural period of oscillation (29-124 s) of the flooded
area that is much greater than that of the incident shallow-water storm waves (11 s) — no seiche.



¥USNRC |
Summary of FSAR Section 2.4

Protecting People and the Environment

>

YV VY

YV VY

EF3 COL Item 2.0-17-A - Probable Maximum Tsunami Hazards

Based on the history of the area and geological characteristics, the staff verified that local
seismic disturbances would result only in minor excitations in the lake. No tsunami has
been recorded in Lake Erie.

EF3 COL Item 2.0-23-A - Groundwater

Operations and safety-related systems do not rely on dewatering.

The DCD'’s requires the(maximum) groundwater level to be at least 2 ft below the Fermi 3
plant grade. The historical high groundwater level is 12.7 ft below the planned plant grade.
The PMF elevation of 584.4 ft NAVD 88 may allow onsite groundwater levels to reach 4.4
ft below the planned plant grade.

EF3 COL Item 2.0-24-A - Accidental Releases of Liquid
Effluents in Ground and Surface Waters

Verified radionuclide release simulations were adequately conservative.

Confirmed radionuclide levels would be below required levels at fictitious (well and Lake
Erie) receptors.



EUS. NRC

United Scates Nuclear Regulatory Com
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Section 2.4
Hydrology

Questions
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1 Section 2.5.2
EUS. NRC Vibratory Ground Motion

United States Nuclear Regulatory Com
PrrrrgPp! d’er

Overview of Staff Review

= COL information item EF3 COL 2.0-27A (Vibratory Ground
Motion): Addresses the provision for site-specific information
related to the vibratory ground motion aspects of the site
Including: seismicity, geologic and tectonic characteristics, the
correlation of earthquake activity with seismic sources, a
probabilistic seismic hazard analysis, seismic wave
transmission characteristics, and site-specific GMRS.

= Applicant’s response to RAI 01.05-1, which addressed the
Fukushima Recommendation 2.1 (R2.1) seismic hazard
reevaluation



1 Section 2.5.2
EUS. NRC Vibratory Ground Motion

United States Nuclear Regulatory Com
PrrrrgPp! d’er

Background Related to the R2.1 Seismic Hazard
Reevaluation

» Fermi 3 COL FSAR Section 2.5.2 Ground Motion Response
Spectra (GMRS) was originally based on an updated EPRI-SOG
(1986) seismic source model and the EPRI (2004, 2006) Ground
Motion Model.

* NRC issued RAI 01.05-1 in May, 2012, which addressed R2.1 of
the Fukushima Near Term Task Force:

a) Evaluate the potential impacts of the CEUS-SSC model (NUREG-2115) on
the seismic hazard

b) Modify the site-specific GMRS and Foundation Input Response Spectrum
(FIRS) if it's determined that changes are necessary given the evaluation
performed in part a) above



1 Section 2.5.2
EUS. NRC Vibratory Ground Motion

United States Nuclear Regulatory Com
PrrrrgPp! d’er

Background Related to the R2.1 Seismic Hazard
Reevaluation (Continued)

* |nresponse to RAI 01.05-1, the applicant made major revisions
to FSAR Section 2.5.2, which included an updated earthquake
catalog, probabilistic seismic hazard analysis (PSHA), site
response analysis, and GMRS reflecting the use of the CEUS-

SSC model.

* The staff’s review of the applicant’'s RAI response is detailed in
SER Section 2.5.2
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Staff Evaluation and Additional Staff Confirmation

» Staff developed a supplementary earthquake catalog, which
confirmed that the applicant’'s updated earthquake catalog
adequately characterizes the local and regional seismicity
through 2012

» Staff’'s confirmatory PSHA results are almost identical to the
applicant’s PSHA results for the distributed seismicity sources

» Staff’'s confirmatory site response results are very similar to the
applicant’s results

» Additional staff confirmation performed after SER completion
iInvolved developing a GMRS using the staff’s confirmatory
PSHA results (complete model) and site response results along
with the EPRI (2013) ground motion model (GMM)
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Additional Staff Confirmation

Ground Motion Response Spectra
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Staff Conclusions

» Applicant has provided sufficient information to satisfy the
relevant NRC regulations, the guidance in Section 2.5.2 of
NUREG-0800, and applicant NRC regulatory guides

» Applicant has adequately addressed COL Item EF3 2.0-
27-A related to vibratory ground motion.

= Applicant has adequately addressed the R2.1 RAI (RAI
01.05-1)
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Section 2.5.2
Vibratory Ground Motion

Questions

14



*US NRC

United States Nuclear Regulatory Com
Protecti ny Pwp!r and rbeF nvironment

Section 3.7, “Seismic Design,” and
Section 3.8, “Seismic Category | Structures”

Presented by:
Manas Chakravorty



¥ USNRC

nited States Muclear Regulatory Commissior

_ _ Section 3.7, “Seismic Design,” and
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Overview

 Fermi FSAR incorporates ESBWR DCD Sections 3.7 and
3.8 by reference

« Site-specific FIRS are bounded by the CSDRS
 Fermi performed site-specific SSI analyses to address

DCD backfill requirements and partial rock embedment
effect

« Site-specific seismic demands for RB/FB and CB are
bounded by standard plant design, including sensitivity
analyses with backfill and no-backfill

16
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Section 3.7, “Seismic Design,” and
Protecting People and the Environment SeCti on 3 . 8 . et Se i SM i C Categ O ry I Stru CtU reS”

Conclusions

* Applicant incorporated ESBWR DCD seismic design
of Category | structures by reference with
supplemental Information to address partial
embedment of the RB/FB and CB in the rock and
DCD backfill requirement

« Staff reviewed and determined that Supplemental
Information for site-specific SSI is adequate

« Staff concludes that the applicant has provided
sufficient information to meet relevant ESBWR DCD
requirements and applicable NRC regulations

17
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Section 3.7, “Seismic Design,” and
Section 3.8, “Seismic Category | Structures”

Questions

18



FUSNRC

United States Muclear Regula

PrurerfmgPwp!mmfrbef‘mzww;;: SeCtion 3-7, “Seismic DeSign,” and
Section 3.8, “Seismic Category | Structures

Acronyms:
DCD Design Control Document
RB/FB Reactor/Fuel Building
CB Control Building

FWSC Fire water Service Complex
CSDRS Certified Seismic Design Response Spectra

FIRS Foundation Input Response Spectra

PBSRS Performance Based Surface Response Spectra
SSl Soil Structure Interaction

SSSI Structure-Soil-Structure Interaction

LB/UB/BE Lower Bound/Upper Bound/Best Estimate
LR/IR/JUR Lower Range/Intermediate Range/Upper Range
SASSI Computer Code for SSI analysis

MSM Modified Subtraction Method

DM Direct Method

19
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Background Related to the R2.1 Seismic Hazard

Section 2.5.2
Vibratory Ground Motion
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CEUS-SSC Model Summarly.__(a_Continued)
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Section 2.5.2
Vibratory Ground Motion

CEUS-SSC Model Summary (Continued)

Seismotectonic
zones are based
on historical
seismicity and
regional-scale
geologic and
tectonic data to
characterize
seismic sources
zones at a finer
scale than the
Mmax zones
model.
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Staff Evaluation
Earthquake Catalog
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Staff Evaluation (Continued)
Earthquake Catalog

Source: FSER iure 2.5.2-8 (Developed from the ANSS Earquake atalog)
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Staff Evaluation (Continued)

PSHA Confirmatory Analysis
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Staff Evaluation (Continued)

Site Response Confirmatory Analysis
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Annual Frequency of Exceedance

Section 2.5.2
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Hazard Curve Uncertainty (Continued)

Comparison of Applicant’s EPRI-SOG and CEUS-SSC Results
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Hazard Curve Uncertainty
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Presentation Outline

=Qverview of Fukushima Recommendations 4.2, 7.1
and 9.3

sTechnical Staff

« BPFP, Chief, Antonio Dias
BPFP, Technical Review, Angelo Stubbs
BPFP, Technical Reviewer, Raul Hernandez
NSIR/IRIB, Technical Reviewer, Eric Schrader
NSIR/NRLT, Technical Leader, Dan Barss
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Protecting People and the Environment

US NRC Order EA-12-049 requires nuclear facilities to implement mitigating
strategies for beyond-design-basis external events (BDBEE) using a three-
phase approach.

e The first (Initial) phase relies on the use of installed equipment and
resources to maintain or restore core cooling, SFP cooling, and containment
function

« The second (transition) phase allows for the use of portable, onsite
equipment and consumables to maintain or restore core cooling, SFP
cooling, and containment function until resources brought off site are
available

« The third (final) phase requires obtaining sufficient offsite resources to
sustain function indefinitely



FUSNRC Fukushima Recommendation 4.2 (cont.)

United States Nuclear Regulatory Commission
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Staff Evaluation

The Fermi 3 Mitigating Strategies for BDBEESs was evaluated by the staff with respectto NRC Order
EA 12-049. Information reviewed included, DTE’s responses to staff's RAI's, information in FSAR
Section 1.5.1.1.1, and DCD information incorporated into the Fermi 3 FSAR by reference. The staff
found that the Fermi 3 Mitigation Strategy will adequately addresses recommendation 4.2 for the
following reasons:

« Fermi 3 uses ESBWR standard design that includes passive design features that provide core,
containment, and SFP cooling capability for 72 hours without reliance on AC power or operator
action, and thus has an inherent 72 hour coping capability as part of its design basis.

 Fermi 3 SBO coping for the first 72 hours is accomplished using only installed safety-related plant
equipment (i.e. isolation condenser system, and passive containment cooling system pools
(PCCS) or Gravity-Driven Cooling System (GDCS).

» After 72 hours, final phase mitigation will address the indefinite extension of the coping and
address offsite assistance requirements as well as procedures, guidance , training, acquisition,
staging, equipment installation, etc. The staff imposed License Condition 20.2-1 to insure that the
required strategies and guidance will be implemented to provide for post 72 hour coping.
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License Condition (20.2-1) Mitigation Strategies for Beyond Design-Basis External Events

At least one (1) year before the latest date set forth in the schedule for completing the inspections, tests, and
analyses in the ITAAC submitted in accordance with 10 CFR 52.99(a), DTE Electric Company shall use the
guidance contained in JLD-ISG-2012-01, “Compliance with Order EA-12-049, Order Modifying Licenses with
Regard to Requirements for Mitigation Strategies for Beyond-Design-Basis External Events,” Revision 0 and
the information presented in Fermi FSAR Section 01.05 to complete the development of strategies and
guidance for maintaining and, if necessary, restoring core cooling, containment, and spent fuel pool cooling
capabilities beginning 72 hours after loss of all normal and emergency ac power sources, including any
alternate ac source under 10 CFR 50.63. These strategies must be capable of:

* Mitigating a simultaneous loss of all ac power sources, both from the onsite and offsite power systems,
and loss of normal access to the normal heat sink,

* Maintaining core cooling, containment, and spent fuel pool cooling capabilities for Fermi Unit 3 during and
after such an event affecting both Fermi Units 2 and 3, and

* Being implemented in all plant modes.

Before initial fuel load, DTE Electric Company shall fully implement the strategies and guidance required in
this license condition, including procedures, training, and acquisition, staging or installing of equipment and
consumables relied upon in the strategies.
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Fukushima Recommendation 4.2

Questions
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Fukushima Recommendation 7.1

« US NRC Order EA-12-051, “Order Modifying Licenses with Regard to
Reliable Spent Fuel Pool Instrumentation,” requires reliable spent fuel pool
instrumentation.

e JLD-1SG-2012-03 ,“Compliance with Order EA-12-051, Reliable Spent
Fuel Pool Instrumentation,” defines the design features and programmatic
requirements credited in defining level instruments as reliable.
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Fukushima Recommendation 7.1
(continued)

» The staff found that the Fermi 3 SFP level instrument meets all the design
and programmatic requirements described in JLD-1SG-2012-03 and,
therefore, is in compliance with Commission Order EA-12-051

— ESBWR design of the safety-related level instrument already
addressed most of these features

— Fermi 3 FSAR Section 1.5.1.1.2 expanded the level instrument design
description to address the equipment power supply and accuracy

— Level instruments will be permanently installed and, therefore, the
development of procedures, testing and calibration requirements is
within the scope of FSAR Tier 2 Section 13.5

— License condition 20.3-1 addresses the development and
implementation of a training program to ensure that personnel will be
trained in the provision to establish alternate power connections to the
level instruments
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Fukushima Recommendation 7.1
(continued)

« ACRS Action Item: Environmental Qualifications for SFP Instrumentation

— Order EA-12-051: “The primary and backup instrument channels shall
be reliable at temperature, humidity, and radiation levels consistent
with the spent fuel pool water at saturation conditions for an extended
period. This reliability shall be established through the use of an
augmented quality assurance process (e.g. a process similar to that
applied to the site fire protection program).”

— Fermi 3 incorporates by reference the ESBWR design which includes
a passive spent fuel pool and buffer pool cooling designed to allow
pool heat-up and boiling for up to 72 hours. The spent fuel pool and
buffer pool are designed with alarm setpoints as low as the top of the
active fuel. This is the same safety-related monitoring instrumentation
used for addressing NTTF 7.1.
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Fukushima Recommendation 7.1

Questions
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Fukushima Tier 1 - NTTF Recommendation 9.3
Staffing and Communications

Recommends that the NRC require that facility emergency plans address prolonged
SBO and multiunit events by:

« Determining and implementing required staffing to respond to a multi-unit event
— RAI 01.05-2 asked the applicant to assess the staffing needs and communications systems and
equipment used during an emergency event.
» Accessing communications equipment needed onsite and offsite during a
prolonged SBO.
— SECY-12-0025 - required communication equipment relied on for an extended loss of ac power
have adequate power to coordinate the response
» The applicant purposed a License Condition to addresses the Fukushima 9.3
recommendations:

— The applicant will complete an assessment, at least 2-years prior to initial fuel load, of on-site and
off-site communications systems and equipment required to ensure communications capabilities
can be maintained during prolonged station blackout condition.

— The applicant will complete an assessment, at least 2-years prior to initial fuel load, of the on-site
and augmented staffing capability to satisfy the response to a multi-unit event

— Affect all corrective actions identified by both assessments at least 180 days prior to initial fuel load



Fukushima Recommendation 9.3

The staff reviewed applicant’s License Condition (LC) and modified it to
remove reference to initial fuel load and instead reference schedules
required by 10 CFR 8§ 52.99(a) and 10 CFR 52.103(a) which
establishes the date of initial fuel load. The staff finds the revised LC

an acceptable approach because it confirms to the guidance provided
In:

« SECY-12-0025 states, in part, that the staff will also request all COL
applicants to provide information required by the orders and request for
information letters described in this paper, as applicable, through the
review process.

 NEI 12-01, “Guideline for Assessing Beyond Design Basis Accident
Response Staffing and Communications Capabilities”, Revision 0.
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Fukushima Recommendation 9.3

Questions
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Closure of Open Item 03.02.01-3 related to list of
recing tplend e Enionmen - S SC 5 for continued safe operation following an OBE

* ACRS requested that the NRC staff explain the close-out of Open Item 03.02.01-3 in Fermi
3 SER. The SER was not clear how the RAI response, which discussed RTNSS
equipment, resolved the request for the SSC list for an OBE.

— SER has been revised to clarify the open item, which was discussed in North Anna
RAI 03.02.01-7.

» SRP Section 3.2.1 provides guidance to request a list of SSCs necessary for continued
safe operation during and following an OBE. 10 CFR Part 50, Appendix S, Section
IV(a)(2)(i)(A) states that if the OBE ground motion is set to one-third or less of the SSE,
then the requirements associated with OBE ground motion in 10 CFR Part 50, Appendix S,

Section IV(a)(2)(i)(B)(l) can be satisfied without the COL applicant performing explicit
response or design analysis.

— Appendix S is intended for the design of the safety-related SSCs to perform the safety
functions.

— OBE serves as a threshold for whether to shut down a plant. RGs 1.166/1.167
provide guidance on pre-earthquake planning and post-earthquake actions.

— Safety-related SSCs are designed to SSE, which bounds OBE if OBE is set to be 1/3
or less of SSE.



KUSNRC Wind and Missile Loading on
T Structures Housing RTNSS ‘B’
SSCs

e Seismic Category | Structures
— Tornado wind (330 mph)
— Tornado missiles

e Seismic Category |l Structures
— Tornado wind (330 mph)
— Hurricane missiles (195 mph)
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ESBWR DCD and RTNSS ‘B’ Policy

“Callan Memo” 1997

Category 5 wind load and n/a (specifically
missiles (200 mph) excluded in memo)

ESBWR DCD
Missiles (195 mph) Wind load (330 mph)
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