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MINUTES
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The Advisory Committee on Reactor Safeguards (ACRS) Fukushima Subcommittee met
on April 10, 2013, at 11545 Rockville Pike, Rockville, MD, in Room T2-B1. The meeting
was convened at 8:30 am and adjourned at 11:52 am.

The entire meeting was open to the public. Mr. Derek A. Widmayer was the cognizant
ACRS staff scientist and the Designated Federal Official for this meeting. No written
comments or requests from members of the public for time to make an oral statement
were received from members of the public concerning this meeting.
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SUMMARY

The purpose of the meeting was to review and discuss guidance documents for seismic
reevaluations that respond to the March 2012 10 CFR 50.54(f) letters sent to applicants
and licensees in fulfilment of Recommendation 2.1 of the Fukushima Near-Term Task
Force (NTTF) Report. The meeting was planned as an Information Only Briefing. The
Subcommittee planned to gather information, analyze relevant issues and facts, and
formulate proposed positions and actions, as appropriate, and determine if the matter

needed to be brought to the Full Committee for deliberation.

SIGNIFICANT ISSUES

Reference Transcript
Pages

N. Chokshi introduced the topics for the presentation and the
speakers. He also provided a brief overview of the process
used for developing the main guidance document (known as the
SPID) for conducting the seismic reevaluations requested in the
50.54(f) letter

Members of the Subcommittee had no issues during this
presentation from staff.

F—10
(Slides Pgs 152 - 155)

J. Ake presented the bulk of the staff presentation on the
technical evaluations and guidance contained in the first twq
chapters of the SPID guidance document.

Members of the Subcommittee brought up the following issues
during this presentation from staff:

- The schedule for completing the requested assessments for
the Eastern and Central US plants, and the Western US
plants, and what issues are impacting the schedule
(Schultz)

- The use of a SSHAC Level 2 process, and what provides
the staff with confidence that this was thorough enough, and
what criteria is used to define the “interpretations” used in
the process, and the data uncertainty associated with those
interpretations (Skillman, Brown)

(Slides Pgs 156 - 165)

20 - 25

J. Ake provided information on the Non-concurrence filed on the
endorsement of the SPID document and the resolution agreed
to be NRC staff and management to address the non-
concurrence issues.

Members of the Subcommittee brought up the following issue
during this presentation from staff:

(Slides Pg 166)




The conclusion of the staff that the SPID process results in
a “conservative” analysis, when addressing the non-
concurrence issue regarding a site where no new data is
required to be collected (Rempe)

C. Munson continued the presentation on the guidance
contained in the SPID document.

Members of the Subcommittee brought up the following issues
during this presentation from staff:

Why the 1- 10 Hz range is most important given the
experiences with European reactors where a different range
is focused on (Skillman)

The use of the dual criteria (number of as well as amount of
exceedance) for exceeding the GMRS frequency ranges
and its application in the screening process — when a plant
must opt in or out of further detailed evaluations. (Skillman)

A
O

(Slides Pgs 167 - 170)

T
b9 — 75

N. Chokshi continued the staff presentation on the key staff and
industry positions documented in the SPID and the component
testing being conducted by the industry.

Members of the Subcommittee brought up the following issues
during this presentation from staff:

The tests for the high-frequency sensitive components — the
protocols to be used, the two Phased approach, the
sampling methodology, where the sample equipment will be
obtained, and how replacement components will be tested
(Stetkar, Bley, Brown)

The allowance for operator actions in certain parts of the
evaluations in the SPID (Stetkar, Bley)

The proposed “in-process” peer review and the definition of
“independent” for members of an in-process peer review,
the support of the industry for this approach, the applicability
of the NEI guidance for peer review, and which members (or
all) do the final report (Bley, Schultz)

Whether or not the specific scenario of a seismic failure that
can result in a drawdown of the spent fuel pool during other
than normal operations should be included (Stetkar)

That all the attention to details in conducting this phase of
the reevaluations will result in forgetting about or lack of

6 — 133
(Slides Pgs 171 - 185)
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[24 — 133




attention to the final result, which is what regulatory actions
are going to be needed - the Phase Il of Recommendation
2.1 of the NTTF (Ray)

N. Chokshi completed the staff presentation by discussing the
augmented approach for conducting the seismic reevaluations
proposed by NEI and the path forward.

Members of the Subcommittee had no issues during this
presentation from staff.

(Slides Pgs 186 - 188)

ACTION ITEMS

Reference
Transcript
Pages

Staff was to provide the NEI Letter containing the industry
proposal for “Augmented Approach for 50.54(f) Seismic
Reevaluations,” to ACRS staff for distribution to the SC
members (Completed 04/10/2013)
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PROCEEDI NGS
(8:31 a.m)

CHAI RMAN SCHULTZ: Good norning. The
neeting will now conme to order. This is a neeting of
t he Advi sory Commi tt ee on React or Saf eguar ds Fukushi ma
Subcommittee. |'m Stephen Schultz, the Chairman of
t he Subcomm ttee. ACRS nenbers in attendance are Dick
Skill man, Harold Ray, Dennis Bley, Sam Arnmijo, John
Stetkar, Mke Ryan, Bill Shack, Joy Renpe, and M ke
Cor r adi ni .

The purpose of this neeting is to review
and di scuss t he gui dance docunent devel oped by NEI and
endorsed by the NRC staff for seismic hazard re-
evaluations to fulfill the requirenents of the Near-
Term Task Force recommendati ons for enhanci ng reactor
safety in the 21st century.

The staff will al so provide i nformation on
a nonconcurrence, which was filed regarding the NRC s
endorsenment of the min guidance docunent for
conducting the seismc re-eval uations and provi de the
final NRC endor senent letter whi ch  contains
information that resol ved the non-concurrence i ssues.

The seismic hazard re-evaluations are
recommended in the NTTF report in reconmendation 2.1

The mai n gui dance docunent that will be discussed in
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this neeting is, Seismic Evaluation Cuidance:
Screening, Prioritization, and I nplenentation Details,
effectionately known as SPID, for the resolution of
Fukushi ma Near-Term Task Force Recommendation 2. 1:
Sei sm c.

The staff will also briefly discuss and
address the final version of and issuance of the
gui dance docunent brief to the Fukushi ma subcommittee
on August 15t h, 2012, whi ch was gui dance on perform ng
a seismic margin assessnent in response to the March
2012 request for information letter JLD 1 SG 2012- 04.

The subcommittee will gather information,
anal yze relevant issues and facts, and formulate
proposed positions and actions as appropriate for
deli beration by the full comrittee if this is decided
foll owing the conclusions of this neeting. | would
like to say that, as you can see by the introduction,
t her e has been a trenmendous anount of work done by the
staff, and the public, associated with this issue over
t he past two years and before.

This was an i ssue that began prior to the
Fukushi ma event, and | say it's a trenendous anount of
work in a short period of tine, because if anyone is
famliar with activities simlar tothis that happened

some decades ago, one and two, three decades ago
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those efforts last a lot longer. A lot of expertise
has been put into this issue in a short period of
tinme.

The neeting this nmorning is open to the
public. The rules for participation in today's
neeti ng have been announced as part of the notice of
this meeting, previously published in the Federal
Regi ster. W have received no witten comments or
requests for tine to make oral statenents for nenbers
of the public regarding today's neeting. Derek
W dmayer is the designated federal official for the
neet i ng.

Atranscript for the neeting is being kept
and will be rmade available on the Wb. | know that
there are sone participants in today's neeting who are
on the bridge line. |It's requested that all speakers
first identify themselves and then speak wth
sufficient clarity and volume so that they can be
readily heard. Thank you.

VW' Il now proceed with the neeting and |
call on Nilesh Chokshi, Deputy Division Director of
Site, Safety, and Environnental Analysis inthe Ofice
of New Reactors to open the proceedings. N lesh, good
nor ni ng.

——> MR CHOKSHI : Good norning, and thank you,
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Dr. Schultz, and thanks for del aying this presentation
while we are working through sone of the technica
issues. At the table with ne is Dr. diff Minson, Dr.
Jon Ake, Dr. Kanmerer, and Lisa Regner, she's a
proj ect nmanager, she nmakes sure everything cones
together. Also, on the phone |ine, we have Dr.
Budnitz and Dr. Ravi nda.

And as you nentioned, Dr. Schultz, the
SPID, and I'lIl start using SPID because you already
introduced, is an industry docunent with a l|ot of
i nput and interactions with NRC, and we have Ki nberly
Keithline, who Il ed the industry effort, and two of the
nmenbers of the industry task force, John Ri chards and
Bob Whorton, so | think it's good that sone of the
details, they are very famliar with particular parts
of the program so they can answer, also, questions.

CHAI RMAN SCHULTZ: Thank you. We | ook
forward to their participation

MR. CHOKSHI: So as you nentioned, let's
go to the next slide, we're going to cover, basically,
the three things and spend nost of the time on the
SPID. W'Ill walk you through both the hazard part,
the risk evaluation part, and coupl e of other topics,
and then Jon, diff, and | are going to primarily

conduct that part of the presentation. NRC seismc
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mar gi n, as you nmentioned, is just totell you where we
are. W briefed you, technical portions haven't
changed, so | just want to let you know, you know,
exactly how they turned out.

And then al so need to tal k about, |I'msure
you heard about this industry proposed alternative
approach and where we are. | think we have taken a
big step forward yesterday. |In fact, after we
prepared this presentation, the industry proposal is
now formally here, and I'Il talk nore about that --

CHAI RVAN SCHULTZ:  Yes.

MR CHOKSH : -- with the guidance
docurment. Okay. So that's the goal to go through
you know, those three topics and I'Il start. Let ne
just give you an overview of the SPID and |l et ne go
back. Next slide. | think Dr. Schultz, you already
nmentioned that, it was the final draft was submtted
to us in Novenmber 2012 after intensive interactions
and a nunber of public neetings, and which invol ved,
| think, as you see at this table, from NRC side,
let's start fromthe nunber of offices.

You know, Annie and Joan from the
research, JLD people, and there is other technical
people, so it was a counterpart of an industry task

force that was a team NRC team which interacted.
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And then we endorsed the guidance on February 5th,
okay? And so that will be, now, the guidance that
will be used in response to the Recormendation 2.1

Just to give you what's inthe SPID, there
are, basically, seven sections; 2 and 3, well, 2, 3,
and 4, to some extent, deals with a lot of hazard
i ssues and al so, issues related to the screening, and
we'll be wal ki ng through that, and Jon and Aiff wll
cover that, and then | wll talk about Chapter 6,
which is a seismc risk evaluation, and conpares a
nunber of topics related to the planned eval uations
and performng seismc risk or seismc nmargin
anal ysi s.

And then we'll also touch briefly on the
spent fuel pool, it's alittle bit different than the
rest of the evaluation, but there's a guidance, also,
on that, so | will cover. Now, all these topics can
take a lot of tine, so we're going to try to cover at
a high level to give you a feel for what are the
t echni cal approaches and positions. Luckily, when we
briefed you on the SMA, we had residualized some of
t hese positions, so they were covered i n sone detail s,
so you' Il see sone slides, probably, famliar, okay?

And this is a substantial docunment and

there are four appendices with nore details. Al so,
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behi nd t hese, there were a nunber of studi es conducted
to provide a basis for the positions, so |I'll nention
themas we go along, and we'll mention those studies.
So | think this is a substantial docunment, and given
the tinme, | think we'll give you the, you know, nore
conpl ete picture, but not necessarily go down to the
very deep details.

CHAI RMAN SCHULTZ: Thank you, Nilesh.

MR CHOKSHI : So with that, | think I'm
going to -- Jon, are you going to start with the
hazard and screeni ng key positions, and then go to the
slide? Jon is going to cover these topics in details,
so | won't take too nuch tinme, we'll talk about the
three main parts of the seismc hazard re-eval uati ons,
positions, and discussions, and then on the screening
of research, how do the plans go into the next phase,
whet her they are to do the seismc risk evaluation or
not, and howthe criteria to determ ne what will work
to make that determ nation

So | think with that brief introduction,
Jon.

—> MR AKE: Ckay. If we can nove to the
next slide. Yes, I'"'mgoing totalk a little bit about
Chapter 2 of the SPID and the request in the request

for information 50.54(f) letter requested the
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operating reactors to devel op site-specific estinmates
of the seism c hazard or ground shaki ng at each of the
operating reactor sites.

And Chapter 2 of the SPID, along with of
t he appendi ces, Appendix B, describes the proposed
path for conducting that. And this particular figure,
schematically, illustrates that this processisreally
broken down, or can be thought of as being broken
down, into three different pieces. First is the so-
call ed seismc source characterization, that part of
t he probl emwhere we identify where earthquakes m ght
occur, how big they mght be, and inportantly, how
often they m ght occur.

Then, given the occurrence of an
eart hquake, the ground starts shaking, how those
ground notions are nodified, or attenuated, or their
frequency content changes as they travel fromthe
seismc source to our site of interest. And then
| astly, how the very near surface materials beneath
t he operating reactor site anplify, or de-anplify, or
change the frequency content of those incident waves
and then the seismc denmands, ultimately, that arise
within the structure itself.

So I'm going to talk, in the next few

slides, about those three different conponent pieces
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and howit's being addressed in the SPID. Next slide,

pl ease. There's a slight difference in the approaches

t hat are bei ng taken between the Eastern United States
and plants located in the Western United States, and
"1l touch on the reasons for that in just a nonment.
But for the Central and Eastern United States, those
plants will use the | atest regionally devel oped nodel s
for seism c source characterization, which |I believe
the comm ttee has been briefed upon before, and that's
the so-called Central and Eastern United States
Sei smic Source Characterization Project, or nodel,
t hat was devel oped over the | ast three-plus years, or
four-plus years, | guess, a cooperative agreenent
bet ween EPRI, the industry, via EPRI, the DCE, and t he
NRC, and that's docunented in NUREG 2115.

The slide on the right is an exanple of
t he breakdown of the larger regional of the Central
and Eastern United States into different seismc
source zones. In addition to that, for the ground
notion part of the problem the 50.54(f) letter
indicated that staff would find it acceptable to use
t he 2004, 2006 regi onal ground notion nodel devel oped
by EPRI to conduct those site-specific hazard
eval uati ons.

There is an update to that nodel, it isin
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progress at this time, that I'll touch oninalittle
bit nmore detail in a nmoment. So the EPRI 2004 node
is specifically designed to produce ground notion
estimates for hard rock site conditions, so those
regi onal nodel s coul d be used to devel op the hard rock
seismc hazard at each Central and Eastern United
States reactor |ocation. Next slide, please.

And I'lIl go over the details of the site
response calculations in a nonent here. A little bit
of background on the EPRI ground notion nodel for the
Central and Eastern United States. W previously
endorsed that nodel in the 50.54(f) letter. |Industry,
based upon the fact that that nodel was actually --
t he docunent ati on was finished in 2004, but the actual
devel opnent of the nodel occurred in about 2001, 2002
time frane.

The industry decided that updating that
nodel was warranted at this time and they proceeded
al ong the path of doing a SSHAC process, or Senior
Seismic Hazard Analysis Conmttee, or process, to
devel op that update. The industry requested staff
endorsenent by the end of February of this year in
order to neet the Septenber 2013 deadline for
conmputing the hazard re-eval uations, which is what's

specified in the 50.54(f) letter.
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Inthe briefinginthe m ddl e of February,
the staff was unable to endorse that nodel at that
time, and it was based, primarily, on two particul ar
i ssues; one, the treatnment of uncertainty within that
nodel , as in the updated nodel, and al so, the adequacy
of the documentation that was avail able at that tine.
Next slide, please.

So the EPRI ground notion nodel, the
update to that ground notion nodel, where we are
currently is that, the industry presented a refined
and updated version at a public nmeeting on March 26th
that occurred here at headquarters. The staff
concludes that that wupdated nodel does appear to
address nost of the issues that were raised by the
SSHAC peer reviewers as well as the NRC staff.

W shoul d enphasize that, primarily, at
this point intime, since it is being conducted as a
Seni or Seismc Hazard Analysis Conmittee, or SSHAC
process, they have an independent peer review panel
that is involved in the evaluation of the nodel itself
as this process is going along, that the NRC revi ew
process i s sonewhat in parallel to that at this point
in time.

The industry requested a six-nonth del ay

for the hazard submttals for the Central and Eastern
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United States plants based on perform ng this update.
That woul d nove the hazard subnittal s from Sept enber
of this year to March of 2014, if that requested del ay
i s grant ed.

MR. MUNSON. | just wanted to interject
one point. W have a nore conplete presentation on
this tonorrow afternoon, so we have about 10 or 11
slides that discuss the issues nore fully, so
tomorrow, we'll go over that.

CHAI RVAN SCHULTZ: For nenbers in the
audi ence, or on the bridge line, what diff 1is
referring to is a briefing that's been schedul ed for
the ACRS fully commttee tonmorrow. We'Ill hear nore
about the ground notion nodel then.

MR. AKE: Right. And obviously, our
endorsenment of that will depend upon seeing the draft
final report of this wupdated project and the
docunent ati on. And obvi ously, our endorsenment will
depend heavi | y upon t he adequacy of t hat
docunent ati on, which we have not as yet seen. Next
slide, please.

For those plants that are located in the
West ern Uni t ed St at es, t he seismc sour ce
characterizationis sonewhat different. Thinking back

about the Central and the Eastern United States, there
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are very few identified faults that project all the
way to the surface that are characterized in the
seism c source characterization nodel. The Centra
and Eastern United States does have earthquakes,
however, they are generally not associated with faults
that we can identify on the surface of the Earth.

And that's not necessarily the case when
we | ook in places in the Western United States. This
particular slide on the right-hand side is a nap from
t he sei sm c hazard anal ysis of California, and you can
see there are a large nunber of lines on that map
Those are all active faults, or seism c sources, that
are identified by the State of California and the
United States Ceol ogical Survey in California.

So there are a | arge nunber of identified
seismc sources that are within relative proximty of
some of the existing operating reactors in the Western
United States, so the enphasis in the seismc source
characterization is somewhat different and nmuch nore
site-specificthanit isinthe Eastern United States.
And as aresult, for the Western United States pl ants,
the seism c source characterization process is being
done on a nuch nore site-specific basis and all of the
plants are currently follow ng a SSHAC Level |11

process, which is a fairly rigorous and demandi ng
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process with a series of at | east three workshops t hat
are conducted on various aspects of the source
characteri zation.

It's al so inportant to point out that, for
the Eastern United States, there is not a great deal
of data that does exist, ground notion data that does
exist, for the magnitude and di stance ranges that we
are nost concerned about from an engineering
perspective, and that's not the case in the Wstern
United States. There is nmuch nore data available to
devel op the ground notion nodel, so they rely nmnuch
| ess on simulations and much nore on actual data.

So each of the four plants in the Western
United States, Pal o Verde, San Onofre, Di abl o Canyon,
and Colunbia are proceeding to do a seismc source
characterization project, SSHAC Level I11; each one of
those sites. However, the ground notion nodel, a
site-specific nodel, is being devel oped for Col unbi a.
And the Colunbia project is jointly partnering on
their project with the DOE Hanford site, since
they're, basically, co-located with the Hanford site.

And a regional ground notion nodel is
bei ng devel oped jointly by D abl o Canyon, San Onofre,
and Pal o Verde, and that will be a nodel that will be

applicable for Southern California, Wstern Arizona
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ar ea.
—> CHAI RVAN SCHULTZ: Jon, what is the rough
schedul e associated with that work and how nuch revi ew
time do you antici pate once the nodels are conpl et ed?
MR. AKE: Good question. Those will be
done in the next 18 nonths, approximately 18 nonths,
for all those studies. The staff is attenpting to
attend all of those vari ous workshops and stay abr east
of what's going on. W're trying to do it as
i ndependent observers rather than not as part of the
formal peer review panel. Each of these different
projects has a formal SSHAC peer review panel
associated with it. W are trying to do it as
i ndependent observers, to try and watch the process
itself, as well as the technical details.
And | guess the thrust of your question

is, once those are submtted to us, what is the revi ew

schedul e?

CHAI RVAN SCHULTZ: That's correct.

MR AKE: And |I'mnot sure we've --

MR. MJNSON: Yes, we haven't really
actual ly discussed that in nuch detail. W allotted

a three-year period for the Western U.S. sites to do
their SSHAC studies, as opposed to the Central and

Eastern U. S., where they already had a regi onal nodel
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avai |l abl e t hat was approved by the NRC staff, they had
a year and a half, which is going to extend to two
years.

So there's athree-year period, those cone
inin March 2015, and so when those hazards cone in,
| imagi ne at | east a year, dependi ng on how nuch, you
know, we have contracting resources, we have staff
resources, so we'll probably have at |east a year or
so to review the submttals when they cone in.

MR  CHOKSHI : You know, the focus,
currently, is on the Central, Eastern plants, because
they are com ng i n sooner, so we have devel oped revi ew
pl ans, and resources, and, you know, there's a plan
for this. And then the next thing is to plan, in nore
detail, the Western U.S. So right now, the focus is
-- you know, because they were supposed to cone in
Sept enber, now we w |l hear, naybe, March 2014, but
that's nore near-term activity, so that's where the
pl anning is focused.

CHAI RMAN SCHULTZ: That gives us a good
per spective. Thank you.

MEMBER SKILLMAN: 1'd like to ask a
guestion on your second bullet, please.

MR AKE: Sure.

—> MEMBER SKILLMAN. Much credit is being
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given to the SSHAC Level |11 process, what gives you
confidence that that process is going to give you a
firm accurate basis for siting for those four sites
on the West Coast?

MR. AKE: The thrust of that process is to
recogni ze that, for nost of these questions, data does
not exist to all ow unanbi guous interpretations. And
there are a variety of interpretations that are
perm ssive with the data, may be perm ssive of, if you
will, and that there are a nunber of different
conceptual nodels that could be used to explain the
occurrence of earthquakes or the characteristics of
ground noti ons.

And the whole process is built around
trying to ensure that the wuncertainty that 1is
associated with those different interpretations is
represent ed reasonably and accurately, and propagat ed
t hrough the whole process. That's the fundanenta
structure of what the SSHAC process is about, is
bui | di ng sonet hi ng t hat recogni zes that, howthe study
is conducted can influence the end result.

MR, CHOKSHI : | think work gives of
confidence. You know, this was devel oped based on the
past experience with Livernore and EPRI. That's why

you |l ook at, holistically, how do we do this, and so
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it has been in existence for now, nore than 20 years,
and has been applied, used at, a nunber of places now,
both in US. and other places. W have |earned

| essons, which were captured in the 211 file, so the
process has nmatured and, | think, has shown that it

can be, you know, applied correctly and has a
confidence, so | think there is enough experience with
t hat .

MR. MUNSON: | think Annie wants to point
out, | nmean, this is a good thing, NUREG 2117, which
John and Annie worked on it, is an update, or |essons
| earned, kind of fromthe SSHAC process and how we
conduct SSHAC Level 1lls, and so it's an update
gui dance docunent on the process, and | would
recommend, if you're interested to | ook at that.

One thing l'd also point out is, there are
many programs in the Wstern U S., specifically
California, to nodel ground notions. There's a
project called NGA Wst where they' re devel oping the
| atest ground notion nodels for the Wst. There's
Sout hern California Earthquake Center, which does a
| ot of nodeling in the Southern California area, and
so these SSHAC projects are able to rely on those
previous efforts and those ongoing efforts to

characterize the hazard for the West.

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

22

MEMBER SKI LLMAN:  Thank you.

MR. AKE: Any ot her questions before we
nmove on?

MEMBER BROWN: Yes, you used the word,
interpretations, and since I'mthe uninitiated on a
sei sm ¢ basis, what do you nean by, interpretations of
what in terns of devel oping the process? | nean, is
it data? Is it interpretations? Do people really
know what this data represents? | did not understand
what you were tal king about?

MR. MUNSON: Yes, so for exanple, on one
of those faults that's shown, drawn, on the map there,
the question is, what size earthquakes can that
produce? |Is it a nmagnitude 6 or can we actually go up
to magnitude 7? So there's different interpretations.
Is it the style of faulting strike slip, or isit nore
of athrusting notion? So, you know, you characterize
different interpretations of the fault and the
sources, as well as, also, the ground notion; trying
to predict the ground notion values for different
magni t udes and di st ance ranges.

So there's different interpretations that
t he SSHAC process incorporates.

M5. KAMVERER: To answer, | think, nore

fully, it's based on a series of types of data,
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different types of data, soit's the seismcity, it's
the tectonics, it's the geol ogy, it's paleo
information. So one of the things that the SSHAC
process does is take a series of datasets that are
avai |l abl e, as Jon said, sonmetines these datasets are
perm ssible of multiple interpretations.

MEMBER BROWN: Let nme condense that just
a little bit. [If | understand it, you're saying
you' ve got data, you knowthere's a fault, you know it
has sonme physical characteristic, and it's just a
matter of figuring out how nuch ground notion can
result fromany notion of that, and that's where the
uncertainty comes in? So people have different
opinions? |If that's what you nean by interpretations,
| will sinplify it down to sonething ny sonewhat pygny
brai n can absorb here.

M5. KAMVERER: Yes, the characterization
of exactly where it is and exactly what it's geonetry
is, and things like that, though, it's not crysta
cl ear.

MEMBER BROWN. No, | just needed to
understand what you neant by interpretations and
think I have this view, not necessarily the detailed
view, but that's fine. | understand all that. |

understand the term nol ogy you used and what you nean
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by it.

MEMBER CORRADINI: Since I'msimlar to
Charlie in that | don't really conpletely understand
t he underlying science, what you're really telling us
is, the SSHAC conmittee has to come up with, I'l1l cal
them scenarios on howall this fits together and the
ensenbl e of the SSHAC conmittee's scenarios i s what,
essentially, gives you the seisnic source and the
ground notion. Excuse ne, the seismc source.

MR AKE: Seism c sources.

MEMBER CORRADI NI :  Ckay.

MR. AKE: Because you characterize, that's
one of the things in this process, the so-called
probabilistic seismc hazard analysis. You're
characterizing all of the sources in the area.

MEMBER CORRADI NI :  And the interpretation
of what those sources are.

MR AKE: Right. And an exanple of an
interpretation in this particular case m ght be, you
know, | don't have a very good -- |'m just seeing
here. There's not a particularly great exanple on
that figure, but | think, for exanple, if we have a
fault that's mapped, that people agree, yes, this is
a fault, and it's, nmaybe, 30 kiloneters long, let's

say, for exanple, and at the southern end it | ooks
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somewhat like a Y, there's another fault that splays
of f of that.

An exanpl e of an interpretation m ght be,
when this fault produces earthquakes, does it produce
eart hquakes only on the main strand or is the Y-branch
down here involved at all times? So you end up with
interpretations like that where the geologica
observations, especially, are those that don't
necessarily lend thenself to unique interpretations.
You know, that's the kind of nultiple interpretations
that are captured within that process.

M5. KAMVERER And it's characterized in
a logic tree franework. So you have these, we cal
it, the center, body, and range of technically
defensible interpretations.

MEMBER CORRADINI: Ckay. It's a
net hodol ogy for diverse opinions on |imted and
i nteresting data.

CHAI RVAN SCHULTZ: Go ahead, Jon. Thank
you.

MR AKE: GCkay. W'Il nove on here to
site response. So the last part of that picture that
we showed, that schematic di agram we showed, when we
began this part of the discussion, was the so-called

site response, or what happens in those |ast few
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hundreds of mneters up to the surface beneath the
reactor itself, or our site of interest.

And for all those sites that are not sited
on hard rock, and I should have nentioned this a
nmoment ago, and I'Il point it out now, the ground
notion equations that are being devel oped, both for
the Western United States and the Eastern United
States, are for hard rock site conditions. And so any
deviation, if the plant itself is not sited on very
hard rock, we need to make sone evaluation of the
anplifications that may occur near surface as the
waves travel upwards beneath the reactor.

And the particular things that we need to
characterize for each site, then, are, what are the
| ayers of these soil units, or soft rock units, that
occur above the so-cal |l ed basenent, or very hard rock,
site conditions? How thick are those |ayers? Wat
are the various physical, nechanical properties, like
t he shear wave velocity? What are their densities?

And if they're soils, what kind of non-
| inear properties mght those soils exhibit when we
pass very high anplitude seisnm c waves through those
soils, they may behave non-linearly, we need to
characterize the non-1inear properties of those soils.

And also, for all of those different things, those
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four different items | outlined there, we al so have to
characterize the uncertainty in each of those
different things that we're characterizing and find a
way to propagate those uncertainties through the
process.

MEMBER STETKAR: Jon? To give the nenbers
an appreciation for the i nportance of this part of the
anal ysi s, approxi mtely what fraction of the sites in
the Central and Eastern U S. are either hard rock or
are not hard rock sites?

MR AKE: Yes, one minus or --

MEMBER STETKAR: Yes. Gve us the hard
rock sites.

MR. AKE: Well, you know, that's sonething
that | have to say that we've probably changed our
view on a little bit. You know, 25 years ago, we
woul d have said at | east 60 percent, or 50 percent, of
the sites were "hard rock". Qur definition of what
was hard rock at that tine was somewhat nore
perm ssive, | guess. At this point in tinme, given the
fact that we i ndi cate about 9000 feet per second, nore
or less, 2.8 kilonmeters per second, as being "hard
rock” in the Central and Eastern U. S., is probably no
nore than about 30 percent, or so, of the sites.

So sonet hing | i ke 60, 70 percent, roughly,
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wi |l have to do sone sort of site response eval uati on.

MEMBER STETKAR:  Thanks. | just wanted
t he nenbers to, you know, why are we focusing on this
part.

MR CHOKSHI : And | will discuss that
i ssue further fromthe engi neering point of view, but
it does make a difference in what we do the anal ysis,
and there is one of the area, in the risk evaluation
al so conmes up

MEMBER BROMN: So hard rock is
characterized by the velocity with which the seisnc
wave propagates?

MR CHOKSHI :  Yes.

MR. AKE: That's correct, yes. That is
the definition. You could think of it as either the
shear wave velocity or the shear nodul ation --

MEMBER BROWN. So granite is not
necessarily hard rock.

MR. AKE: Cenerally, unless it's highly
weat hered, granite woul d be consi dered hard rock, yes.

MEMBER BROMWN: Al l right.

MEMBER SKILLMAN:. So, Jon, you said 25
years ago you woul d have gi ven one answer and here we
are, 25 years later, you have anot her answer. Wat

changed?
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MR. AKE: The recognition that, in that,
sort of, grey area, | know we probably don't have
great context for this, but typically in the past, we
woul d have used a val ue sonething |ike 6000 feet per
second for hard rock, and recognizing that, if you
have a, you know, fewtens of nmeters, or alittle bit
nore, of 6000 feet per second over 9000 feet per
second, in frequencies of engineering interest to us,
you wll have anplification, and we were not
accounting for that previously.

MEMBER CORRADI NI :  Since you answered his
guestion o) guantitatively, when you say
anplification, the energy that's being transmtted
doesn't change, but its spectrum changes, right?
Unl ess there's geonetric focusing.

MR. AKE: Right. Basically, to preserve
the energy in that, you' re changing the anplitudes of
t he waves.

MEMBER CORRADINI: So the spectrumis
wiggling this way and then | pass through this nulti-
conmponent thing and the spectrum changes, but the
energy i s not dissipated nor increased.

MR AKE: Over distances |ike that,
there's really not nuch energy dissipation, no.

MEMBER CORRADINI: It's just a matter of
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how it changes.

MR. AKE: Right.

MR. MUNSON. And we have an exanpl e of
what that |ooks like.

MEMBER CORRADI NI: That's fine. | just
wanted to nake sure | understood it.

MEMBER STETKAR: |I'msorry | asked.

MR. AKE: The other thing that we have to
poi nt out here too, and we'll get toin just alittle
bit nmore in some detail in a nonment, clearly, you
know, the time frane over which the operating reactors
were |icensed span decades and the anount of
information on these particular items, sub-bullets,
that we've identified that we need for each site
there, the anmpbunt of information available varies
gquite a bit across the operating reactor fleet.

There' s nore i nformati on avai |l abl e at sone
of the sites than others, but the investigations that
were conducted at these sites represented state-of-
the-practice at the tine they were |icensed, however,
we do nore detailed investigations today than we did,
you know, 25 or 35 years ago. So that does play into
this alittle bit.

Recogni zing that thereis that variability

in the anbunt of information that's avail able at al
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the sites, Appendix B of the SPID outlines a process
totry and estimate the site response anplification as
robustly as possible, including the effect of those
uncertainties. Cearly, at those sites that have |ess
avai |l abl e i nformation in terms of site
characteri zation, there's a higher degree of
uncertainty associated wth the site response
eval uation. That has to be propagated through the
process. Next slide, please.

And with that in mnd, thisis, actually,
a flowhart from Appendix B of the SPID that
illustrates the general approach that's being takenin
the process. | won't wal k you through all of this.
| will just point out a couple of key el enents there,
that there are differences in estimting the so-called
shear wave velocity profile, or base shear wave
velocity profile, and the | arge nunmber of sinulations
that are required to go through and performa site
response analysis like this, this wuld be, sort of,
the end nmenber of the maxi num anmount of uncertainty
that woul d be included in the process.

Not all the sites would have to do this
much detail, because in sone cases, that m ddl e of the
flowchart there, it says depth to bedrock, in sone

cases, we know the depth to bedrock very well, within
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just a few feet, so there would not be an uncertainty
that we would be assigning to that to produce
di fferent cases that we would run independently and
try and capture that uncertainty.

In all cases, we'll probably generate a
large nunber of random profiles once we have
established a base profile for a particular site, and
we try to do that to represent the variability that is
likely to occur at the scale of a reactor footprint.
In other words, there is sone variability at that
scal e that we have to capture as well.

CHAI RMAN SCHULTZ: Jon, what's behind the
magi ¢ nunber 30 in ternms of the nunber of profiles
that are devel oped and anal yzed?

MR. AKE: Good question. That is what we
feel is probably about the nm ni rumnunber that we need
to go through, and generate, and analyze to get a
stable estimate of the nmedian site anplification as
wel | as the standard deviati on.

MEMBER CORRADINI:  So this is Iike a Munte
Carlo sanpling and that's the m ni num sanple set?

MR AKE: Right, to get a stable estinate
of the nedian and standard devi ation, because |'I|
show you in slide in a noment how we end up using t hat

standard devi ati on and how t hat inpacts, ultimtely,
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the answer we're going to get at the end of this. Was

| going to say sonething el se about this? GCh, well,

it'"ll come back to me at an equally randomti ne.
Yes, | think we can nove on. Not al
sites will have to do this. ©h, | know what it was.

It was your question, Mke. W're not doing this in
Monte Carlo. This is actually being done brute force,
so we're actually going through every branch of the
tree and cal culating this, and then goi ng through and

MEMBER CORRADI NI :  So that neans there are
30 branches?

MR AKE: There is a 1000 branches.

MEMBER CORRADI NI :  So then, you coll apse
t hem and take a representative bundle?

MR AKE: No, fromthat, we calculate a
nmedian site anplification function as well as a
standard deviation for the site anplification
function.

MEMBER CORRADI NI :  COh, okay.

MR. AKE: And we repeat this at a large
nunber of different input anplitude |evels as well.

MEMBER CORRADI NI: Ckay, then
m sinterpreted. You can keep on goi ng on.

understand what you said, kind of, but you lost ne
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because | was under the inpression you would sanple

through this, but you' re saying you sanple all the

branches.

MR AKE: Yes.

MEMBER CORRADI NI : Then how do you go from
t housands to -- that's what I'mstill not --

VR. AKE:  You will produce an
anplification function, you will produce thousands of
t hose.

MEMBER CORRADI NI :  Ri ght.

MR. AKE: And of those, you will be able
to then determ ne what is the nedian and the standard
devi ati on.

MEMBER CORRADI NI :  Ckay.

MR. AKE: And that's what we'll end up
usi ng, subsequently, in our calcul ations.

MEMBER BLEY: You could actually say
they'd cal culate the whole probably famly. It's a
whol e distribution. They can pick paraneters off of
it.

MR CHOKSHI: W do the statistics on the
research.

MEMBER CORRADI NI :  Ckay. | think I got
it. There's no point in trying to educate ne.

Dennis, he'll tell nme later.
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MR. AKE: Actually, it may becone cl earer
if we go to the next slide. Yes. This is an exanple
of three anplification functions. So if you think
back to that flowhart we had there a nonent ago, the
figure on the left would be a representation of, the
dark line is the nmedian, |og nedian, and the dashed
line is plus one standard deviation. That's what the
anplification function |ooks like for a particular
site for a particular input anplitude |evel.

MEMBER CORRADI NI :  So gi ven an earthquake,
given a seismc source, given a ground notion
cal cul ation, given a site anplification watchahoozy,
this is what you' d showto the plant that has to neet,
and you' d sanple this 30 tines.

MR, AKE: No. Actually, this is the
result of all of those.

MEMBER CORRADINI: Right. But this is
what you hand to the plant to look at its built
response to it.

MR. AKE: Not exactly. 1'll show you that
in just a nmonment, though.

MEMBER CORRADI NI :  Okay. We're getting
cl oser, though.

MR. AKE: Yes. W're edging ever so

sl owvy.
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MEMBER CORRADI NI:  Thank you. That's

fine.

MR. AKE: This is what an anplification,
the | ower | eft-hand corner there, would | ook like. If
you just look at the dark line, that would be an
exanpl e of a single anplification function. And what
you can visualize is, there would actually be
approxi mately a 1080 of those on that plot of slightly
different anplitudes and slightly different shapes,
okay?

And fromthose, at each of these different
frequency | evels here, you could determne what is a
nmedi an and standard devi ation, and really, connecting
those dots is what you see there as the nedian.

MR MINSON. So the anplification is a
function of the frequency content of the upcom ng
wave, so if you look at the frequency, say, at 1 Hz,
you have an anplification that's close to 2, maybe, or
so, or actually, yes, close to 2, in the 10 to the
mnus 4 kind of range, so that's how you, kind of,
| ook at the anplification.

MEMBER CORRADI NI :  And the 10 to the m nus
4, again, yousaidit, and I'msorry, | don't renenber
what that is.

MR. AKE: It's basically, you can express
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the input anplitude level in ternms of an absolute
anplitude level or in terns of an annual frequency of
exceedance, and that's approximately the annual
frequency of exceedance.

MEMBER CORRADI NI:  Onh, okay. So this is
the seismc source and it's expecting --

VR. AKE: And the ground notion
propagation, yes, all rolled together to give you
t hat .

MEMBER CORRADI NI :  Got it.

MR AKE: And the point I'd |ike to make
here, that the Appendix B focuses very heavily on

trying to capture those uncertainties inside

anplification. And as | alluded to a nonment ago, it's

a function of the anount of information we have
available at each of the sites, as well as the
anplitude of the input notions, and that's the point
| wanted to nake with the three pictures at the
bott om

Notice that there are slight changes in
t hat medi an anplification function, the dark |line, as
you nmove from10 to the mnus 4 to 10 to the m nus 6,
but notice, especially, how the plus one standard
devi ation, how rmuch larger the uncertainty is as you

nove to higher and higher input anplitude |evels;
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nmoving fromleft toright hereis nmoving fromlower to
hi gher i nput anplitude | evel s that you're puttinginto
the base of the soils, and that does effect the
answer, as we'll showin just a nonent here.

Any ot her questions? W can nove on to
the next slide then. And how that gets translated,
then, into what we're ultimtely going to handoff to
t he engi neers to say, okay, this is what you need to
eval uate the plant for, is the following. Al right.
Keep in mnd that what we said a nonent ago, that the
source characteri zation and ground noti on
characterization are used to develop an estinate of
the rock hazard at each individual site.

And in this particular case, |I've shown by
the solid black line on this figure. And if you then
| ook at the effect of incorporating what we really
t hough is not -- for areactor that's sited on a soil,
what we don't want, we don't want that rock. Wat we
really want is what the soil hazard is. Wuat's the
hazard at the top of the soil colunmn that the reactor
actually sits on? And that's indicated by the dashed
lines to the right.

And in the exanpl e that we showed before,
what you'll end up getting is sonething like the

dashed red line there to the right. Incorporating
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t hese uncertainties tends to increase the hazard, in
ot her words, increase the expected ground notions for
a particular annual exceedance frequency, and that's
what al nost, universally, happens.

MEMBER CORRADINI: So magi c appears
bet ween the three curves here and here, and the magic
is, you' re sonmehowtaking the frequency, the anplitude
spectrum and thenrolling it upinto-- so any one of
these Gs, actually, is a distribution function.

MR AKE: Yes.

MEMBER CORRADI NI :  Ckay. That's all | was
trying to get at.

MR MUNSON: So this is for a particular
1 Hz input notion.

MEMBER CORRADI NI :  Well, | mean, just to
pi ck a point, in the previous graph, you don't have to
go back, you have 10 to the mnus 4, 10 to the m nus
5, 10 to the mnus 6, so that's an exceedance, that
exceedance probability, that essentially, anchors you
somewhere on the y-axis, and then a spectrum
essentially, is built into the either the red dash or
t he bl ue dash

MR AKE: That's correct.

MEMBER CORRADI NI :  Okay. This is the

nmean.
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MEMBER CORRADINI: This is not the one

si gnal .

MR. AKE: Yes. This is just the nean
hazard.

MEMBER CORRADINI: Got it. Thank you
And just for the sake, "1l  forget it, of

conpl eteness, let's say we take the red with the with
epistemic. Howis the anplitude frequency boil ed down
to one point there? Is it just a sinple protocol of
sonme sort of integrated averagi ng?

MR MINSON: So |I'mgoing to show you
plots of, actually, the seism c response spectra that
t hey used to conpare to the design basis of the plant,
but basically, what you would do is, we're concerned
nost between 10 to the minus 4 and 10 to the m nus 5.
So you would go over to those levels, and for 1 Hz,
you woul d go down and say it would be, like, for this
exanple, it's 3G or actually, 2-1/2G on the red
curve, you woul d cone down, and then that woul d be one
val ue on your seismc response vector that 1'll show
you.

—> MR AKE: Any other questions on this
bef ore we nove on? Wen the SPID was bei ng eval uat ed
for concurrence by the NRC staff, there was a non-

concurrence issued on this particular docunent. And
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there were three basic issues that were identified in
t he non-concurrence for this. I'mgoing to try and
sumari ze each one of those here. They're the high-
| evel bullets here.

And then what the staff's conclusions
about those non-concurrence issues are indicated with
the carrots, the little carrots, in this slide. The
first issue is an apparent inconsistency between
NUREG- 2115, which is the document that documents, if
you will, the Central and Eastern U.S. seisnic source
characterization nodel, the collaborative effort
bet ween DOE, NRC, and the industry that was conduct ed
to represent seismc sources in the Eastern United
States, and the guidance that's within the SPID
docunent .

Speci fically, NUREG 2115 calls for
potential site-specific adjustnents to the nodel to
apply it to a particular site. The staff concl uded,
at this point intinme, at |east, that there was not a
basi s for updating that nodel, and that was the reason
that the staff was willing to endorse the SPID. The
Central and Eastern U. S. seismc source
characterization project was extrenely detailed. It's
very refined.

It is also, at the tine that it was
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conducted -- really, it's viewed as a regi onal nodel,
per se, but all seism c sources that were known in the
literature, or through word of nouth, or anything
el se, that the teamthat was conducting that project
eval uat ed every seisnic source that they could find in
the Central and Eastern United States.

So as far as we know at this point in
time, and | should say, at this point in tine, there
are no additional seismc sources that have been | eft
out of that nodel, that we know of, today.

MR. MUNSON. Let ne give you an exanpl e,
t hough, to help you. The ESPs and COLs, for exanple,
that you' ve seen coning in, they have used an ol der
EPRI source nodel that was devel oped in the ' 80s, nid-
*80s, and that nodel didn't have the | atest
information on New Madrid, that it was a repeating
| arge magni tude source, or Charleston. W have, you
know, paleo information, paleoliquefaction
i nformation, on that.

So the applicants for CO.s and ESPs, they
took the old EPRI nodel and then they took the new
information on Charleston and New Mdrid and
incorporated it into the older nodel. So the EPR
nodel was the information fromthe md-'80s, but with

updat ed i nformati on plopped into the nodel.
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NUREG 2115 envi sions a simlar process as
t he CUES-SSC, this recent nodel, ages with tine, as we
get newi nformati on about nagni tudes and geonetri es of
sources, it envisions, also, a process where you woul d
updat e t hat source nodel. Qur conclusion on this non-
concurrence issue was, this nodel was devel oped and
conpleted in 2012, and it's also very refined, so we
feel likeit's providing the |l atest infornmation and we
didn't believe that each of the individual |icensees
needed to go through a process of seeing if they need
to update that CEUS-SSC nodel

MEMBER CORRADINI: | don't want to spend
too nuch time, the Chairnman will stop nme, but | don't
under stand non-concurrence issue. You're going to
have to explain a process to ne. So does that nmean a
nmenber of staff, there was a consensus anong staff
that this was an okay approach, but an individual, or
i ndividuals, felt unconfortable with that, and then
there was a resolution within staff that, given a
confort level, that just stood out there because the
preponderance was on a different nmargin, is that what
t hat nmeans?

MR, MUNSON:  Yes.

MR. CHOKSHI : And, you know, the process

calls for a true docunmenting the non-concurrence
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itself and the responses, and those are -- it's like
250 pages analysis, so that's all available, and |
bel i eve the committee has that.

CHAI RMAN SCHULTZ: Yes, that's right.

MEMBER CORRADI NI Yes, we do, but | just
want to understand the process. So once the process
is concluded, it's sinply docunented and t hen you nove
on. So then the point was, on the non-concurrence,
there was, I'll use the term mnority opinion, the
m nority opinion was, there needed to be a conti nual
refreshnent of this by each site?

MR. MUNSON: Yes. Each site would take a
| ook at CEUS- SCC nodel and say, do those nmagnitudes
and source geonetries make sense for ny site?

MEMBER CORRADI NI :  Ckay.

MR. MUNSON: The way they characterize the
sources, and our consensus was that the nodel is
refined and up to date, so that was not necessary for
this exercise, but a Fukushim response.

MEMBER CORRADI NI :  Ckay. And then, so ny
foll owon question is, the | ast thing you said, which
is, nowit's 2012, in 2022, or '25, there is, in the
EPRI document, | have the EPRI docunent, |'msure
can find it, a nethodology to incorporate new

i nformation going forward though.
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MR. MUNSON: Right.

MEMBER CORRADI NI :  Okay. That's what |
t hought. Ckay.

MR CHOKSHI: I'Ill talk nmore about that.

MEMBER CORRADI NI :  Okay. Thank you.

MR. AKE: So | should point out, though,
is, you know, at the tinme that that nodel was
concluded, there were new developnents that had
occurred at the 11th hour right as the final touches
were being put on the docunentation for that nodel.
For one, the occurrence of the earthquake in M neral,
Virginia. And the teamthat was produci ng that node
at that tine | ooked at that information and concl uded
that it was generally consistent with the nodel as it
stood and there was no need to try and update the
nodel at that tine.

The second i ssue that's pointed out in the
non-concurrence i s, there are constraints outlined in
t he SPI D on source distances, in other words, how far
away from ny site do | need to include seisnc
sour ces?

And the SPI D contai ns sonme constraints on
the applicable sources for wuse in the hazard
cal cul ations thenselves, specifically, you know,

consi stent with the Appendi x A 320 kil oneters for so-
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cal | ed background sources, so you have to include al
sources of earthquakes that arise, not from mapped
faults, but fromso-call ed background, or area, source
zones within 320 kiloneters of your site, and out to
a 1000 kiloneters for what are referred to as | arge
repeati ng sei smc sources.

The staff concluded that those distance
constraints do not exclude any significant seisnc
sources and that we were confortable with noving
forward with that. It's inmportant to point out here,
one thing, that the exercises, as diff and N lesh
poi nted out here, is to try and performan eval uation
in response to Fukushi ma Recommendation 2.1, which is
to evaluate the hazard at your site relative to what
the original design was for your plant, and that's
represented by sonething called the safe shutdown
eart hquake, or SSC.

And Ciff's going to go over the screening
in a nmonment, and the screening process generally
relies on conparing sonmething calledthe ground notion
response spectra, or GVRS, which is an estimate of the
seism c demands that we mght estinate based on the
hazards today versus how does that conpare to the
existing SSC of the plant? And the staff's analysis

| ooked at these questions with respect to, do sources
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beyond this range have, potentially, inpact relative
to the coming up with a hazard estimate that is |ess
than the SSC, the existing SSC?

And we felt that we're not mssing
anyt hi ng that woul d chal | enge the SSC by sticking with
t hese general distance ranges. However, | think it's
i nportant to point out, especially on these last two
bull ets, the non-concurrence evaluation resulted in
nodi fi cations to the endorsenent |etter that the staff
produced for the SPID

The last bullet is one that gets back to
the site response questions we just tal ked about a
nonment ago, that no newsite investigations are call ed
for inthe SPID. The expectation in the SPID is that
licensees will use the available information to try
and come up, geol ogical and geotechnical information
that they have at their site, as well as anything
that's weasily available in the literature, or
somet hi ng, or, you know, regional information, totry
and cone up with the characteristics of the soils and
soft rocks beneath their site.

And the staff's eval uation went back and
| ooked at a | ot of the existing FSARs for operating
reactors and concluded that there was actually a | ot

of, a great deal of, information that was collected
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during theinitial investigations and |icensing of the
plants, and that we were satisfied that that could be
used to characterize the outside site-specific hazard
at each operating reactor.

MR. MUNSON: As Jon said earlier, the SPID
enphasizes how we -- we have to incorporate
uncertainty into this process. So if we do have a
site where there's not as nmuch information, we,
generally, wll have higher uncertainty and that
effects the answer that you saw on the hazard curves.

MEMBER BROMN:  When are you going to know
that? Which ones have uncertainty? Do you know that
going into this or are you going to depend on the
licensee totell you that they are uncertain, whichis
alittle bit suspect?

MR CHOKSHI : | think that's what the
Appendix B in the SPID, that tal ks about the process
for determ ning that.

MR. MUNSON: So you have that logic tree
t hat we showed you where you have di fferent nodel s and
you put different values on uncertainties, so it
depends on how rmuch information is at the site. So
we're doing in-house, each site, just for our
confirmatory anal ysis, but the licensees will prepare

the site response for their site anplifications for
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their site as part of the hazard re-evaluation. So
we'll have a review period where we'll ask REls and
try to resolve that.

—> MEMBER REMPE: So it is possible you m ght
say they just don't have enough data when you get into
the details in your eval uati on of what they provide to
you where they m ght be asked to get nore data?

MR. MUNSON: We do not envision asking for
them to go out and do nore soil borings, and, you
know, taking the rig out. | mean, the reactor
buil ding exists there so it's not |like you can dig
underneath it and find --

MEMBER REMPE: But you don't envision
there woul d ever be any need from what you have --

MR. MUNSON: Right.

MEMBER REMPE: I n the docunent --

MR. AKE: Well, they may concl ude that
t hey --

MEMBER REMPE: They may, but do you --

MR. AKE: Right. As they go through this
process, the inpact of propagati ng those uncertainties
t hrough t he process, they may conclude that that's to
their benefit to go forward and do sonething |ike
t hat .

MEMBER REMPE: (kay. Your docunentation
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sonmetimes enphasizes that the SPID process is
conservative and | haven't heard you di scuss that
today at all, and | just was wondering, could you
point to cone exanples of why you feel that it is
conservative? | saw you kind of shaking your head
like, no, | don't think it is conservative anynore, so
| was just curious.

MR. MINSON: If you go back to that
flomchart, the one that has -- yes, that one. So this
is a very detail ed process where we're going to | ook
at -- this is, you know, treating epistemc
uncertainty, nodeling uncertainty, within the whole
site response process. And we're |ooking at three
different soil profiles, velocity profiles, so we have
a base profile, but then we're going to have an upper
profile and a | ower profile, and random ze 30 profiles
about that.

So we have al eatory uncertai nty about the
epi stem c uncertainty. So this is, generally, for ESP
or COL, they'll have one base case and random ze 30
about it, or 60. Here, we're doing three base cases,
we' re considering, you know, the potential to have
di fferent depth to bedrock, the potential to have two
di fferent non-1linear nodels for the soil behavior, so,

you know, we're capturing, generally, nore uncertainty
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than what's done for ESPs and COLs.

MEMBER REMPE: So it's a guess estinate,
sensitivity studies, | don't see anything that's
conservative

MEMBER STETKAR  That's not conservati ve.
That's a better characterization of the uncertainty.

MR. MUNSON: Yes, that's why we hesitate
to say conservative.

MEMBER STETKAR: It's nore realistic in a
sense.

MEMBER REMPE: Ri ght.

MR AKE: W are not trying to be
conservative. W're not trying to make a bi ases
estimate. We're trying to nake our best estinmte and
attenpt to formally propagate the uncertainties and
let them inform the answer to the maxi num extent
practical .

MEMBER STETKAR: It's ny inpression that
the seism c hazard part of the SPID, what we've been
di scussing here, is a realistic characterization of
the uncertainties given the available information.
The best you can do.

MEMBER REMPE: But the endorsenent letter
tal ks about how the --

MEMBER STETKAR: | think that the entire
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SPI D, whi ch includes the guesses about fragilities and
the way you treat i mpl ant response to the
accel eration, people would claimas conservati ve.

MEMBER REMPE: (kay.

MEMBER SHACK: But specifically, | think,
for exanple, the endorsenent |etter suggests that the
1000 kilonmeters for the large sources is a
conservative nunber. | think that's -- you know,
there's an occasional word, conservative, hidden in
here, but certainly, the enphasis is on characterizing
t he distribution.

MR MINSON: So if | have a site in
Florida, do | need to capture New Madrid?

MEMBER SHACK: That was where the
conservative word cane.

MR. MUNSON:. That's what we neant by
conservative

MR. CHOKSHI: That's a good point.

MEMBER BLEY: Well, and they toss it in,
things like that, but it's really about the best you
can do as far as | can tell.

CHAI RVAN SCHULTZ: Systematically
characterizing the uncertainty in a nore robust way i s
going to have an effect on the results. [It's likely

that it's going to become nore conservative for at
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| east sonme sites, especially those sites which have
changed in their characteristics over the last 20
years.

MEMBER STETKAR: Just for the record, |
would say it's likely to becone nore realistic for
t hose sites.

CHAI RMAN SCHULTZ: That is right.

MEMBER STETKAR: Worse than the previous
optimstic estimte.

CHAI RMAN SCHULTZ: That's correct. That's
what | was trying to say. Thank you for the
correction.

MR. CHOKSHI : And one thing the other way
is the added value versus the balance of time and
resources, and everything else, and what is nore
i mportant, get to the plant, because | think fromal
that, this is, | think, you know, the right place to
be. And as you said, the site or licensee may deci de
by t hensel ves t hat they want to reuse those, you know,
uncertainties and do nore realistic.

MR. AKE: | guess just to summari ze on the
non- concurrence too, that the evaluation of the non-
concurrence issues by staff did result in several
changes to the endorsenent letter that we felt were

justified.
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MR. CHOKSHI : And add nore clarification

on sone of the issues.

CHAI RMAN  SCHULTZ: The committee
appreciates that. W've reviewed that carefully also
and we've seen that as a result.

MR. AKE: Do we have any ot her questions

MR. MUNSON: This is a good summary slide
for the hazard part.

MR. AKE: To sunmarize, the probabilistic
seism c hazard analysis for what we refer to as the
ground noti on response spectra, or GVRS, which i s what
Ciff is going to talk about next, spend the next
little bit of time talking about, really, is broken
dowmn into these three pieces; the seismc source
characterization, ground noti on nodel, and ulti mately,
t hen, deriving seism c hazard curves for rock.

And, you know, we've discussed how the
Eastern U.S. is being done a little bit differently
for seismic sources and ground notions than the
Western United States plants. The approach is
somewhat slightly different. And then for those sites
that are on rock, you know, the green box is where we
end up, and those are the rock hazard curves. And for

those sites that are on soil, or soft rock, we have to
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go through the site response to come up with the
ground notion response spectra, or GVRS.

And Ciff's going to go over how we --

MR. MUNSON: Can you go to the next slide?
So what do these curves | ook |ike? These are plots of
seism c response spectra. So we take those hazard
curves, and basically, we look in the 10 to the m nus
4 to 10 to the minus 5 range and we conpute what we
call GWRS, ground notion response spectra, and those
are the red curves in each of these figures. And then
we take those GVRS and conpare themto the site SSC,
whi ch was determned in a determnistic fashion back
inthe '70s | ooking at, |ike, a maxi mumtype scenari o.

So in the first box in the upper right-
hand corner is a scenario where the GVRS i s conputed
and it's enveloped by the SSC for the site. In that
case, the licensee would screen out of having to do
any further analysis. W go down to the bottom in
the left-hand corner, this is what, actually, a hard
rock site looks like. You get a GVRS that's anplified
in the higher frequency range, so this one has a peak
at around 25 to 30 Hz.

And so the GWRS does exceed the SSC for
this case, but what we're interested in for the plant

structures and systens is mainly in the 1 to 10 Hz
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range, and that's where the natural frequencies are
for nmost of the system structures and conponents.

So our conparison between a GVRS and SSC
is focused between 1 and 10 Hz, so in this case, where
t he exceedance i s above 10 Hz, this |icensee woul d not
need to do further risk eval uation, but instead, would
rely on a testing programfor high frequency sensitive
conmponents, which EPRI is conducting right now, and
which Nilesh will talk rmuch nore about.

So for this scenario, we would | ook at
el ectrical relays, and switches, and things that are
sensitive to this high-frequency chatter that could
chatter at high-frequency ground notions.

MEMBER CORRADINI: So just from an
enpi rical standpoint, everything you just said, then,
is consistent with what occurred at North Anna, right?
If | remenber correctly, when the utility came in to
give us their, kind of, post nortem their redline,
from what they experienced, was only exceeding the
equi valent grey line at high frequency and only a
smal | amount ?

MR.  MJUNSON. Actually, there's two
probl ems. These are free-field notions. GCkay. So
these represent notions in the free field away from

structures. Ckay. At North Anna, we didn't have free
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fieldrecordings of the earthquake. W had recordi ngs
of the earthquake within the structure itself, at the
base mat, at the top of containment. So you have the
structural notions that are influencing the ground
notion that canme in.

So they weren't able to nake a direct
conmpari son between the SSC, which is free-field
notion, and the notion they actually recorded in the
pl ant. However, the exceedances, they did actually
have exceedances between 1 and 10 Hz. They did have
exceedances that were, they're not huge, but at the
base mat |evel, they weren't huge.

But they di d have exceedances, so they did
do, you know, the thorough wal k-downs of all the plant
systens, structures, and pods.

MEMBER CORRADI NI :  Ckay.

MR. MJUNSON: So there were exceedances
between 1 and 10 Hz.

MEMBER CORRADI NI :  Ckay. Al right. 1
guess | forgot about that. Well, that's enough.
don't want to keep this going. |'msorry.

—> MEMBER SKILLMAN: diff, let me ask this
guestion, please. You nentioned that the frequency of
interest is between 1 and 10 Hz. | spent years in

Germany at the Bundesrepublik GSK, the Sicherheits
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Comm ssion required 3 to 30 Hz and we spent an i mense
anount of effort denonstrating conpliance, seisnc
robustness, inthe 3to 30 Hz. You nentioned 1 to 10.
Wy 1 to 10? And | have a second question that's
built on that, howis this being applied to a Part 52
|icense so that new builds don't end up in your upper
ri ght-hand corner where the GVRS vastly exceeds the
SSC?

MR. MUNSON: Okay. Let nme start with the
second question and then I'Il answer the first one.
My structural engineer to the |left here can do the
first question. So for new reactor situation, Part
52, each design, AP1000, EPWR, they have what are
called certified seisnmc design response vectorum
Those are anchored at 0.3G  They have sinlar shapes
to the SSC you see on the pictures there. Basically,
t he one in the upper right-hand corner is probably the
best exanple, but they're elevated up to 0. 3G

So t he anchor point is 0.3G and the whol e
spectrumis el evated. Okay. So those are the designs
for the AP1000. They show that they neet those
designs in the certification of the AP1000, or EPWR
or whatever. So then we do calculate a GVRS, or
applicants calculate a GVRS, as part of their ESP

application or COL application, they conpare that GVRS
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to the CSDRS for the site, if there are exceedances,
then they have to go do nore soil structure
interaction, nore detailed analysis, to denonstrate
t hat the plant design can handle this GVRS, so there's
nore detail ed anal ysis.

MEMBER SKI LLMAN:  Got it on 52, now let's
tal k about 3 to 30 versus 1 to 10.

MR. CHOKSHI : Yes, | think because nost of
t he pl ant structures and the conponents of interest in
t he nucl ear plant, they have fundanental frequencies
between 1 to 10 Hz, nost of them and so fromthe past
studi es, we have seen that that part of the spectrum
is very inportant, because that's where you find the
| east contributors, so that's the focus. Now, the
high frequency part, primarily, it effects the
el ectrical contacts, and rel ays, and t hi ngs, and so we
are dealing that in a separate fashion, and | wll
tal k about that nore.

But to just mention about the screening,
we are using 1 to 10. As you do plant eval uations,
then you | ook at the, you know, whole spectra, which
is used in the response evaluation. So fromthe
screening perspective, | think 1 to 10 Hz is very
inmportant, and you will see that when | tal k about

this. A nunber of criteria on the risk evaluation are
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dependent on that, you know, factor.

MEMBER SKI LLMAN: Ckay. Thank you.
MR. MUNSON: So in the upper right-hand
corner we have a scenario where the GVRS exceeds the
pl ant safe shutdown earthquake response vectorum
between 1 and 10 Hz, you know, in several places. And
so that plant would need to do a seismc PRA, inthis
case, seismc probabilistic risk assessnent. So
have nore information on that.

MR WDMAYER Hey, diff? On that
Qutcone 3. Yes. Do they also have to do the industry
testing prograns since they had exceedances?

MR. MUNSON:  Yes.

MR. WDMAYER. Ckay. So they do the whole
ni ne yards.

MR. MUNSON:  Yes.

MR. W DVAYER  Ckay.

— MR MJNSON:. Ckay. So an additional

factor is, we bring in the | PEEE anal ysis that was
done. So this isn't the first time we've | ooked at
sei sm ¢ ruggedness of plants. W had the SEP program
in the '70s, we had USI A46 program and then the
| PEEEs in the '90s, and so plants have done wal k-
downs.

Many of the plants have done either margins

assessments or seismc PRAs as part of the | PEEE
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So licensees are able to use their |PEEE
results in certain cases. Now, just to talk about the
picture first. This picture shows, the dashed line is
what we woul d call the | PEEE spectrum So that's the
review | evel earthquake spectrumfor this plant and
it's anchored at the actual HCLPH that the plant
denonstrated, for this case, in an SMA that they did.

So this plant was able to denonstrate a
pl ant HCLPF of 0.3G and so in this case though, the
| PEEE spectrum doesn't hel p t hem because the GVRS
exceeds that also, so for this exanple. So which
pl ants can use | PEEE results? The plants that did
SPRAs or the plants that did full or focused scope
SMAs. Plants that did reduced scope SMAs cannot nake
use of the I PEEE results for the Fukushi na response.

An additional requirenment is plants that

did the focus scope need to enhance that to make it
the full scope SMA. The requirenents, they need to
denonstrate that the | PEEE comm tnents were carried
out, the commtnents resulted fromthe | PEEE anal ysi s,
t hat any nodi fications were conpleted and are still in
ef fect today, that they took care of any deficiencies
that were pointed out in the safety evaluation that
the staff prepared.

And t hen they need to showt he adequacy in
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a witten evaluation of +the structural nodels,
sel ection of equipnent, screening, walk-down, peer
review, the fragility system nodeling, there's other
el enents, but they need to go through and denonstrate
that those particul ar aspects are still relevant for
t he hazard that we re-evaluated for today in the form
of the GWRS.

So that's the exercise that they woul d go
t hrough to nmake use of the | PEEE results. Wen we say
make use of the IPEEE results, that's wusing a
slightly, in nobst cases, higher spectrumfor the
screeni ng eval uati on.

MEMBER STETKAR: diff?

MR. MUNSON:  Yes.

MEMBER STETKAR: Let ne ask a couple
guestions about this use of the | PEEE stuff. 1In the
endorsenment letter, it talks about what you just
sumari zed and there's a statenment that says, "As
such, even if one or nmore of the criteria are not
deened to be adequate, the staff may still deci de that
the overall |PEEE analysis is adequate.” You know,
t hat addresses the sub-bullets down there on the
ri ght-hand side of your slide.

That, to ne, interjects some degree of

subj ectivity and uncertainty into this process, how
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are you going to determ ne whether they're adequate
and how do you determ ne that mne is adequate even
though I didn't do a wal k-down, and sonebody else's is
i nadequat e because they did a wal k-down, but they
didn't look at enough things? For exanple, that
gqualification in the endorsenent letter really --

MR CHOKSHI: Yes, | think the reason for
the qualification was, and you picked on one of the
key el enents, if the wal k-downs were done, not
properly, | think the, you know, decision would be
swayed considerably by that, but there mght be a
guestion that the nodels, for exanple, maybe not the
best nodels, but if he got that nmeans that it gives ne
the | ower bound on the capacity so it's adequate for
t he screeni ng.

So we want to |leave that room for that
kind of judgnment because, you know, again, overall,
this is subjective because, you know, there are going
to be some qualitative and sone quantitative
argurments, but we didn't want to take away that
possibility that people can, you know, denonstrate
adequate for these purposes and nay depend not only
all the factors being, you know, perfectly nentioned.
That was the thought.

MEMBER STETKAR: Are you devel opi ng
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gui dance, Nl esh, you know, if alicensee cones in and
says, we feel our |PEEE anal yses are adequate for this
pur pose, does that just initiate a dialog?

MR. CHOKSHI : Yes, we haven't thought
about devel oping the guidance, but | think this is
worth it, you know, and | think throughout this
process, the experienced reviewer and peer reviewer,
t hose el ements becone very inportant, you know? And
so we're going to rely on whatever. You know, that's
why peer review elenent is included in this part, you
know? Wat was the regional peer review and do we
have, you know, better belief, you know, or confi dence
in what was done?

So it's subjective and | think it's going

to be relying on the experience of the, you know,

reviewers

MEMBER STETKAR:  Thanks.

M5. KAMVERER: Nl esh, you m ght also
nmention, though, that there has been -- the original

peer review, but also, there's been discussion in-
house of having a panel, sort of, review these as a
group, and that will nake consistency and allow for a
nore in-depth | ook at the el enments to say, what woul d
nove the needl e; what woul dn't?

MEMBER STETKAR:  That hel ps ne an awf ul
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lot interms of the notion of consistency. It could
be pretty intense, though, because, you know, you're
going to get a lot of these over a relatively short
period of tinme, but that would hel p, having a pane

t hat i nvokes sone consi stency.

MR CHOKSHI: And | think one of the
things we enphasized in our discussions with the
industry on this is that, docunentation of these
aspects, the way the baseis, it's extrenely critical,
because ot herw se, you know, it will be very hard to
make judgnent. And as Annie said, | think when al
people are looking at the sanme, you know, detailed
information, hopefully we wll get to the sane
concl usi ons.

MR. W DMAYER  Hey, Nilesh, along those
lines, any idea how many folks will want to use the
| PEEE f or screeni ng?

MR. CHOKSHI: No, | don't have any idea

and I'mjust looking at Kinberly or Jon, do you have

any idea?

M5. KEI THLINE: This is Kinberly Keithline
fromNEI. W don't know the answer to that question
yet, you know, about who will end up -- they're al

reviewi ng right nowto see what state their | PEEEs are

in and how much work we do. This is a, potentially,
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huge anount of effort. So it's a judgnent between
whether they think they're in a region where the
seismc hazard mght increase significantly and
whet her it m ght be worth spendi ng the next year, you
know, doing this very intense effort or not. W don't
have the answer.

MEMBER STETKAR: One ot her question, and
perhaps for Nilesh, I"'mnot sure, or Ciff, you drew
alittle line there through reduce scope and |I' m not
sure if | understand what that neans. |In particular,
about a fairly large percentage of the |PEEE
subnmittal s used the EPRI sei sm c nargi ns approach. Is
t hat what you nmean by reduced scope here?

MR, CHOKSHI :  No.

MEMBER STETKAR:  Ckay.

MR. CHOKSHI :  You know, when we did the
| PEEE t here were three categories of planned; reduced
scope, focus scope, and full scope.

MEMBER STETKAR:  Ckay.

MR. CHOKSHI : Reduced scope where the
seismicity was so low that they only | ooked at SSC.

MEMBER STETKAR:  Ckay.

MR. CHOKSHI: They didn't go beyond that,
so this just automatically falls out.

MEMBER BLEY: That's what | thought.
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MR CHOKSH : So that was the reduced

scope.

MEMBER STETKAR  Yes, because |I'Il get to
that on the next slide, then, if that's what that
nmeans. |In the sense, though, of the plants, and I
think I copied dowmn sonme nunbers here, 42 submittals,
62 units performed seismc margin assessments using
t he EPRI rmethodol ogy. 1In the draft version of JLD
| SG 2012-04, it says, "The EPRI SVMA nethod is not
acceptabl e for satisfying the objectives described in
the 50.54(f) letter."

So if I nowcone inwith ny | PEEE sei smic
margin analysis done according to the EPRI
nmet hodol ogy, are you going to determ ne that's okay?

MR CHOKSHI : Yes, | think if they are
shown that the plant capacity is sufficiently higher
than the GVRS, then we are going to say okay. Now,
you know, that 1SG going forward, for the plants
whi ch have to do the eval uati on, we don't want themto
use the success part, because the deci sions which you
have to make in phase 2, | think they are better made
with the risk type of information rather than the, you
know, success part, so that was the thought.

MEMBER BROAN: | don't understand. You

say, in one case it's not okay to use it, in the 2012,
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and then you said, yes, it is if they come and say
it's okay?

MR. CHOKSHI: You know, we are using
screening that, you know, if you know that the plant
has a significant higher capacity than the new ground
not i on, we are saying that's okay if it's
denonstrated, so we'll use that i nformati on, you know,
and not require further eval uation.

MEMBER SHACK: So there's another
subj ective el enent here is how nmuch margi n you have?

MR CHOKSHI : Yes, well, the GWRS, it's
already, like, 10 to the minus 4, 10 to the mnus 5,
so you know what the hazard exceedance level is. And
so your plant capacity is already shown to be higher
than that, it's sufficient. W don't say that, you
know, how rmuch hi gher?

MEMBER BROMWN: No, it just sounded, what
he said, is that, hey, we told you you can't use that,
but you didn't believe us, and we're going to ask you

todoit anyway. That's what it sounded like. And if

that's not the case, that's fine. | just didn't
understand t he nuance. |f everybody el se understands
it, I quit.

MEMBER STETKAR: Yes, | did. Thanks.

That hel ps.
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MR. MUNSON:. Ckay. So there's a couple of

ot her considerations on the screen. |If the GVRS
exceedance is very slight over a very narrow range,
then a risk evaluation isn't needed. And then another
case on the bottomwhere the hazard is very low, the
GWRS is very low, and the exceedance is only in the
very |lowest |ow, below 2-1/2 Hz, in the | ow frequency
range, for that plant, they would identify systens,
structures, and conponents, |ike tanks, perhaps, that
are susceptible to this | ower frequency notion, inthe
1 to 2 Hz range, and then they would | ook at the
capacity of those pieces of equipnent relative to the
GWRS t hat they cal cul ated and they woul dn't need to do
a full risk evaluation

So these are two slight nuances that were
i ncluded in the SPID gui dance so that plants woul dn't
have to spend the three to five years doing risk
eval uations for their other plants.

MEMBER STETKAR:  Soret hing you said, |
don't think I got fromthe SPID. You said, in that
| ower right-hand corner, in the area where the blue is
above the green in the low frequency, in this
particul ar exanple, those plants would still need to
denonstrate the HCLPF capacity for structure --

MR. MUNSON:. For conponents.
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MEMBER STETKAR: -- whatever, conponents

or structures?

MR. MUNSON: Right, that are susceptible

MEMBER STETKAR W thin that frequency.

MR. MUNSON:  Yes.

MEMBER STETKAR: Ckay. | didn't get that.
| thought they just got a get out of jail free card.

MR, MUNSON:  No.

MEMBER STETKAR. (kay. | probably m sread
sormet hi ng.

MR. CHOKSHI: And, you know, the type of
t hi ngs which could be, |ike tanks --

MEMBER STETKAR: No, no, yes, | don't care
about the specific itenms. For sonme reason, | mssed
the fact that they would still need to do sone
eval uati on i n what ever frequency range where you n ght
exceed the --

—> MEMBER SKILLMAN: |I'minterested in why
there's a pass where the ground notion exceeds SSC
even for sone very limted frequencies, because it
could be that, at 1-1/2, 2, 3 Hz, those are your
conmponent cool i ng wat er punps, where they, certainly,
above 10 Hz you're getting into the relay chatter high

frequency stuff.
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MR. MUNSON: Ckay. So above 10 Hz, they

woul d still have to do the high frequency eval uation
and denonstrate the capacity of high frequency
conponents. They don't get a pass on the high
frequency, but inthe 1 to 10 --

MEMBER SKILLMAN: In the 1 to 10, it seens
like you're saying, hey, there are several discreet
frequenci es where it's okay to exceed by 10 percent.
And it seenms to ne that that is an unwarranted pass
because it could be that the nost inportant conponent
just has to be, just maybe resident, at that
particul ar | ocati on.

MR CHOKSHI : Yes, but | think there are
two caps; one is on the anpunt of exceedance. It's
like 10 percent. So you can't exceed by very, you
know, huge, you know, did you get a sharp peak? You
know, it's limted by that. And second is nunber of
frequenci es you can exceed is limted. So there is a
dual criteriathere in order to neet this requirenent.
So when you |l ook at that, the overall effect of the
spectrumis no different than what you -- you know,
they are not that different when you apply both the
criteria.

M5. KAMMERER: | nean, | think it's worth

nmenti oni ng, too, that 10 percent exceedance, you have
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to renenber, these conponents have margin in them
whi ch shoul d well exceed that, you know, when you're
starting to get to the beginning of inelastic
deformation. It doesn't nean failure of the
conmponent, so there should be margin enough in this
particul ar conmponent so that a 10 percent exceedance
above design should still -- we should still have
confidence in its performance.

MEMBER ARM JO. But why 10 percent? Wy
not 15 percent, or 5 percent, or 20 percent? | nean,
where did the 10 percent conme fron? 1Is it arbitrary?

MR CHOKSH : | think it's based on the
knowl edge we have. You know, we know what kind of
mar gi ns t hey have, the experiences with the, you know,
past analysis. You know, the question, | think, is,
you know, this is a screen, whether to do nore PRA
| think we want to try to be judicious, that are we
maki ng people do the effort which is not going to
result into, you know --

MEMBER ARMJO In any significant
benefit.

MR. CHOKSHI: Right, benefit.

MEMBER ARM JO. But let's assunme over the
whol e frequency range of 1 to 10, you exceeded it 10

percent across the board.
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MR CHOKSHI: That will fail this test.

MEMBER ARMJO Wiy isn't the sane
reasoni ng applied to conponents in the --

MR. CHOKSHI : Because then, sort of, when
you apply across, the overall energy level is
changi ng. You know, isolated. You know, because when
you tal k about isolation, you got peaks and dips. So
overall energy level is still pretty simlar, you
know? And as you said, at sone point, you want to
draw a line. And so we are using this dual criteria,
exceedances, ampount of exceedance, and the nunber of
frequencies. So we want to control that it should not
be uniformy higher, otherw se, you would have j ust
said 10 percent, you know, for the screening.

W just wanted to control that, you know,
the spectrumwi |l not effect overall response of the
pl ant .

MEMBER SKI LLMAN:  Let ne foll owup. Wat
you' re tal king about is narrow band exceedance, and |
recogni ze this is an exanple at 2 Hz, and naybe 7 or
8 Hz, it's an exanple, is the SPIDinforned as to what
conmponents mght be in unique frequency response
ranges such that you could say, hey, you really don't
need to do a margin analysis? |In other words, it just

strikes me that the two, in this particular exanple,
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frequenci es that you have sai d, hey, you don't have to
do anything else, may be frequencies of conponents
that are very highly inportant.

And | understand what Dr. Kanmerer has
said, there should be margin in those conponents, but
| " ve been around | ong enough to know that sonetines
it'"s not there. And so the very conponents that you
may be dependi ng upon that are exceedi ng are the ones
t hat --

MR. CHOKSHI : Yes, but the thing we are
tal king about, the 10 percent higher risk ones. You
know, because al ready, you have designed a conponent
to that blue curve, and now you have a 10 percent
nore. So, you know, we know that nost of the seismc
desi gns, the design practice itself, has a trenendous
margin. And if | do change ny fragility by that smal
anount, would that make any difference in ny PRA
results? | would say, no.

And so that's the thinking, you know, that
doesn't really change anyt hi ng, you know, particularly
because you are tal king about one or two conponents,
you know, not the entire plant, and that's one of the
reasons why not go uniformincrease 10 percent.

MR. MUNSON. Qur thinking, this is very

restrictive. It's 1/3 of an octave. So it's 1/6 on
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either side of a point that has | ess than 10 percent
exceedance. So it's very restrictive exceedance; the
very narrow band exceedance.

M5. KAMVERER: | think the cal cul ation
that you're suggesting to would be very hard to nap
directly because these are ground notion inputs inthe

free field and they don't necessarily map exactly to

t he input --
MEMBER SKILLMAN:  To the devi ce.
M. KAMMERER  Ri ght.
MEMBER SKI LLMAN: At the | ocation.
M5. KAMVERER: Right. So to do that
generically would be chall enging, | think.

MEMBER SKI LLMAN:  Well, what | was really
going after is, you know, it's not out of bounds a
little bit, it's still a home run, but it's just kind
of over that line by a little bit, and | think this
committee has a responsibility to chall enge whet her or
not even slight deviations can be significant.

MR CHOKSHI : | think Jon Richards --

MR. RICHARDS: M nane is Jon Richards
with EPRI. | would say that that particular criteria
was effectively borrowed out of the | EEE standard for
seismc qualification of equi pnent and you are al | owed

to have a 10 percent exceedance, or a 10 percent
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exceedance of your required spectra, beyond your
capacity spectra, provided it neets these narrow band
exceedance criterias.

So if you had that kind of difference in
an | EEE- 344 test, you'd still be able to say that that
itemneets the qualification requirenent, but it's a
pretty tight constraint.

MEMBER SKI LLMAN:  Thank you.

MR CHOKSHI : Good. Thanks, Jon.

CHAI RMVAN SCHULTZ: Any ot her questions

related to screening? Before we nove into the next

section on the key SPID positions, |I'd like to cal
for a break in the discussion, and we'll return at
10: 20.

(Wher eupon, the foregoing matter went off
the record at 10: 03 a.m and went back on the record
at 10:21 a.m)

CHAI RMAN SCHULTZ: We'll bring the neeting
back to the record and continue the presentation.

—> MR CHOKSH : Al right. Thank you, Dr.
Schultz, and what you heard, | think, basically, the
first five chapters of the SPID, Jon and diff, took
you through a lot of hazard screening, then those
el enents, and |'mgoing to cover, basically, Chapter

6 and 7 of the SPID, dealing with the risk eval uati on.
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And, you know, the risk evaluation has the three
conmponent s, maybe | shoul d have put the slide, hazard,
fragility, and systens nodeling. They cover the
hazard in detail

And the Chapter 6 covers the rest of the
PRA el enents, but primarily focusing on the fragility
or the response calculations and the capacity
cal cul ations. There's several, | think, the focus in
this general. First of all, | think is to conme up
with the positions on the issues where you want to
assure consistency froma licensee to |icensee, so |
think that's one of the purpose of this thing, that,
sort of, peopl e are appl ying the standard requirenents
in a consistent fashion.

It's to assure that there is alignnment on
how t he ASME standard can be used. The second thing
| think is inmportant elenent here is how efficiently
we can use the existing information and, when
appropriate, use, you know, the available information
and mnimze doing a |ot of new work, because to do
this in a reasonably tinely fashion, we need to use
limted resources in a very effective way.

So | think there are a nunber of reasons
why | think it was very inportant, you know, when you

nove into this part, because the total response and
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fragility is where the, to ne, real crunch conmes into
the -- and both aspects of interpreting the
requirenents from the standard and coming up with a
comon i npl enentati on approaches, and second, using
the resources effective. So a lot of this discussion
centers around that.

| f you |l ook at that Chapter 6, it's
basically talking to the certain categories; response
categories, capacity categories, screening, and some
other topics, like larger release frequency and the
peer review, and the docunentation, other parts of the
conplete story. And then the Chapter 7 is spent,
which 1"l cover very briefly.

So this first slide deals wth the
el enents of the structure of nodels, doing the seisnic
responses, and the things we discussed earlier about
rock, and 1'll discuss that a little bit nore in
detail. So the purpose of the first position on
structural nodeling is to make sure under what
conditions you can use existing nodels. You know,
what set of criteria needs to be justified and, you
know, the criteriaisinterns of that; aml| capturing
appropriate frequency, are the current responses
critical for mny anal ysis?

And is the criteria is such that it
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requires, again, the use of an experienced structural
engi neer to make summary judgnent. And when | cone to
peer review section, it sort of denonstrates why the
peer review process, the way we describe, and why it's
an i nportant elenent. The seisnic response scaling is
anot her i nmportant el enent in terns of determ ni ng when
| can do this.

And | think sone of these things, when we
came and tal ked to you about SMA, | SG because they
i ncorporate simlar positions, because this is across
both the matters. And again, is under what conditions
| can use ny in-structure response spectrato scaleto
a new demand? And there again, it depends on the
frequenci es of interest; what were the shapes used in
the original?

This becones critical because as diff
showed t he spectra of conparisons, the new ground
noti on nodel and what were used in the original design
differ drastically in sone cases, so this is an
i mportant question because that will decide whether
you need to do a new analysis or not. So again, this
is aspecific criteria and peopl e have to denonstrate
in order to say, yes, | can do the scaling.

And if you go to the SPID, it provides

exanpl es under what conditions you can do and you
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can't. Now, the third bullet is the fixed-base

anal ysis criteria. You know, as Jon nentioned that,
earlier, we used to think rock differently. In fact,
| think if you go into the older SRP, if | renmenber

right, ny nunbers, shear wave velocity of 3500 feet
per second was consi dered when you go to the fixed-

base anal ysi s.

In the SPID, they tal k about 5000 f eet per
second, and they have done additional analysis, and
it's in Appendix C, to come up with where it's
appropriate to use original fixed-base analysis.
Fi xed- base anal ysis you do when you have hard rock
but basically, what you are saying, that | don't have
a soil spectra interactions because, you know, ny rock
is very hard.

So under what conditions | can use that.
They have done sone supporting analysis, and again,
the criteria are specified. So those are the prinmary
positions associated with dealingwith the cal cul ation
of responses involving structures and soil/structure
interaction.

The next position deals with doing the
fragility and capacity cal cul ations. You know, the
way we do fragility, it incorporates both the

responses and the capacity, so now there's a second
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part of the fragility. And | think we had an
extensive discussion. | renenber --

MEMBER STETKAR: We did, but | need to get
something el se on the record, so I'lIl let you go
t hrough the slide.

MR. CHOKSHI: So now, again, | think there
is a discussion and then in Appendix D, | think there
is additional, you know, just provided the basis for
this, but what this position does, it allows the use
of hybrid approaches where you can use conservative
determnistic failure margin analysis because nore
people can do that, it's very prescribed, it requires
| ess judgnent, and again, it identifies conditions,
how you will use it and what are the uncertainty
paranmeters you will use? That's where the table is.

But | think also, inadditionto that, use
of that, there is also a requirenent that at the end
of the analysis, you wll take the dom nant risk
contributors and do a separation of variable or
traditional fragility analysis. So, you know, where
this SPID has come from | think --

MEMBER STETKAR: ~(Ckay. Let me quickly --

MR, CHOKSHI : Ckay.

MEMBER STETKAR: This, again, it's

supposed to be a, whatever it's called, conservative
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determnistic --

MR. CHOKSHI : Failure nargins.

MEMBER STETKAR: -- failure margins
anal ysis. The key being, conservative and the purpose
is to identify SSCs for which you nay need to do a
nore detailed analysis. So we want to be pretty sure
that it is, indeed, conservative. The process is such
that the larger beta-C vyou apply, the |ess
conservative it is. And in fact, it can be optinm stic
because t he nedi an capacity becones hi gher and hi gher,
as you' ve shown here by this nmultiplier, although,
it's difficult for people to see exactly what that
nmeans.

So ny fundanmental question is, and |'ve
| ooked at a lot things, there are statenents in the
SPID that says it's very unusual to have beta-Cs | ess
t han about 0.3, which indeed, in practice, is really
true. Wy don't you just say, use, for CDFM beta-3
for everything? That will be conservative. It's not
unrealistic. |It's not beta-C equals 0.1, which is,
you know, contrary to actual experience, but a beta-C
of 0.3 for everything wll <certainly give you
realistic to conservative estimates and would tend to
hi ghl i ght areas better, perhaps, where you need to do

nore detail ed anal ysis.
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Rat her than this structured approach for,
pi ck one from Colum A and use this, pick one from
Col um B and use this other one, and so forth, that's,
to me, a bit troubl esone.

MR CHOKSHI: | think you are right.

MEMBER STETKAR: | don't know how much
difference it would make, but | know that using too
| arge a beta-C could give you optimsm That's the
troubling part.

MR. CHOKSHI: Yes, particularly if your
starting point is the 1 percent.

MEMBER STETKAR  Particularly if your
starting point is the 1 percent.

MR. CHOKSHI: Right, because that is going
to shift the nmedian further out.

MEMBER STETKAR  Yes, you will.

MR CHOKSHI : Yes. But | think this was
based on the experiences that, you know, as you say,
t he randompart, which primarily comes fromthe ground
notion, remains constant for everything. |It's the
ot her part which is reflecting the beta-You part, and
| think, tone, this tried to capture the differences
bet ween t he structures and conponents, you know, as we
have | earned fromthe past experiences.

But | think, you know, you areright, it's
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for certain that if | use beta-Cof 0.3, I"'mgoing to
be conservati ve.

MEMBER STETKAR: Right. And again, the
point of this is not to do a detailed analysis, it's
to, as you said, highlight itenms, because you' re going
to run these capacities through a nodel and determ ne
what are, ostensibly, at |east, at your first cut,
potentially inmportant risk-sensitive SSCs for which
you may to do nore detail ed analysis. You know, there
are statenments in the SPID that says, well, the
results are relatively insensitive to beta-C. |I'm
sure that smart people wote those sentences.

If that's true and they're relatively
insensitive, then use a smal |l val ue for beta-C because
the inplication of that statenent is that it won't
ef fect your results very nuch

MR, CHOKSH : And as you said, the
Appendi x D, that's com ng fromBob Kennedy's, | think,
1999 paper, but exactly, | think the point here is
made that, if | vary beta from0.3 to 0.6, what | get
into the overall results is not that significant.

MEMBER STETKAR: Well, I'msorry, 0.3 to
0.6 nmakes a factor of 2 difference in the nedi an.

MR CHOKSHI :  Yes.

MEMBER STETKAR: And a factor of 2 can be
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pretty l|large, depending on the shape of your hazard
curve, in terms of frequencies of failures.

MR. CHOKSHI : Yes, you know, but we have
had a | ot of discussion with this. But |I don't think
in the identification of dominant risk contributors
it's going to be that, you know --

MEMBER STETKAR: | don't know.

MR CHOKSHI : | think what we will see and
| think, you know, but | definitely do agree that 0.3
woul d definitely tell if it's conservative.

MEMBER STETKAR:  Ckay.

MEMBER CORRADINI: Can | ask a different
guestion? So just to follow Jon. So do you have a
justification to nmake it larger than 0.3? That's
anot her way of asking it.

MEMBER BLEY: M kind of the thing that's
going on here is, usually, if you overestinate your
uncertainty, wusually, it's in the conservative
direction. The trouble is, in this case, they're
taking this thing, which, if it were centered where it
bel ongs, woul d do that, but they're anchoring it in an
artificial point, which shoves the whole thing out to
t he side.

MEMBER STETKAR:  The nornal process is to

estimate a nedian acceleration on uncertainty, and
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then the larger uncertainty, indeed, acconplishes a
conservative estinmate because it pushes the | ower
bound of the capacity down to | ower accel erations.
Here, they're fixing the | ower bound and assi gni ng and
uncertainty to stretch the upper end up.

MR CHOKSHI : Yes, that's the reason for
t he check, because in the end, you want to do estimte
nmedi an first and then see whet her you are w ndi ng up
in the right place.

MEMBER CORRADI NI :  Thank you.

MR, CHOKSHI : GCkay. Can we go to -- now,
we tal ked about the high frequency, you know, that,
and | think diff nmentioned that the way we are
deal ing with high frequency, the industry proposal is
to deal with it by doing tests, and |I think, to ne,
that's an inportant step forward because our
traditional approach has relied on conbination of
t hings, doing circuit analysis for that sort of thing,
and sone --

—> MEMBER BLEY: It's fairly inportant, |
think, and this came out real strongly, | think,
during the North Anna di scussions around here, the
tests, conpared to nobst earthquakes, are kind of
extrene in the time duration.

MR. CHOKSHI: Exactly right. Yes.
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MEMBER BLEY: \Which neans you're putting

alot noreinthan you would get in those earthquakes.
So the tests give you a lot margin, really, for nost
ear t hquakes.

MR. CHOKSHI : Plus, you know, these are
not the type of thing you can analyze in any
nmeani ngf ul fashion, you know? These are functional
failure nodels and | think you have to test. So the
test program again, it's, you know, as diff
nmenti oned, these are the high frequency sensitive
conmponents; rel ays, contactors, circuit breakers. The
things which will, because of the chatter, or high
frequency, will get you into either | ockout, you know,
| ock-in, or ceiling circuits.

And the other inportant thingis, thisis
appl i cabl e for the plants which are screened out based
on the 1 to 10 Hz, but there is exceedances in the
hi gh frequencies, so a lot nore plants will have to
really use this information. Then I'Il tell you a
little bit nore about what the test programis, and
luckily, we have Jon Richards, because he's nanagi ng
the program for EPRI.

MEMBER BROWN:  Nilesh, is that going to be
on a plant -- each licensee will have to evaluate

their stuff individually and determ ne whether they
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need to do their own testing or is that going to be a
generic --

MR. CHOKSHI: Test is generic and they are
collecting, actually, the representative sanple for
all of the conponents.

MEMBER BROWN: Who's doing that?

MR. CHOKSHI: This is EPRI.

MEMBER BROWN: Ch, so EPRI is going to
take, like, relays, or contactors, or swtches, or
whatever. But all relays, and all sw tches, and al
contactors are not wuniform throughout the entire
fleet, so --

MR, CHOKSHI: Well, that's why they are
col l ecting the sanples, you know, that they can cover
t he wi de range of the conponents. And then those test
results then woul d be used by the individual |icensees
to, 1'd say, how that equi pnent, you know, neets, you
know, this particular part of the SPID. kay. So
it's a generic programand let ne tell you a little
bit nore about, actually, what the programl ooks |ike.

The program was devel oped in tw phases.
And the phase 1 is conplete, okay? And the phase 1
was a pilot effort to develop all the conputings to
understand fully all the paraneters, testing

protocol s, because there is a -- we're tal king about
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a | arge nunber of conmponents. So before they actually
go into to start doing the testing, they wanted to
make a nunber of things, the ability of, you know, the
shake table for the notions, what are the right range
of frequencies, you know, and how do they actually do
the testing?

You know, workout all the potential issues
and based on the phase 1 test program they did revise
their original phase 2, you know, proposal. And so
what's in the SPID now, it reflects the | essons they
have | earned fromthe phase 1. And for exanple, now,
in the phase 2, they are going to |l ook at the 20 to 40
Hz range. Initially, it was 60 to 64, if | renenber
right, and now, based on the testing, this is probably
a much better <control, plus, this is the nore
significant range, you know, they need to worry about .

So the phase 1 is conplete.

MEMBER STETKAR: Nl esh, in phase 1, did
they |l ook at, |I don't know what equi prent they | ooked
at, did they look at any solid state equi pnent? Not,
you know, chipsets, but --

MR CHOKSHI : | think they were only
| ooking in the solid state, only the nounting and
connections, Jon. That's the extent of the things we

are looking at solid state, if | remenber right, you
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know, because the idea was whether this, you know --

MEMBER STETKAR  Yes, okay.

M5. KAMVMERER: Jon Richards is saying yes.

MEMBER BROWN: Let ne anplify or expand on
t he ot her question just a second. You say it's going
to be a generic test, EPRI is doing this, to cover so
that all licensees will then have a base fromwhich to
draw their information, but how does EPRI determ ne
what the frequency and anplitude that they have to
deal with if they don't have the GVWRS s already
defined for all the various |icensees?

MR. CHOKSHI: | think the good question,
because of that, not knowi ng that, they have defi ned,
knowi ngly, very high level with the view that, you
know, when actual |icensees are conming, they' Il be
bounded by this.

MEMBER BROWN. Ckay. The existing | EEE
standards and other things for qualification testing
under these regi nens, or regines, are not necessarily
going to be suitable, the existing standards are not
necessarily suitable for any of the new GVRS s that
are defined, the accel erations and frequenci es, which
you may find. So are they going to define a new | evel
based on this?

MR CHOKSHI :  Yes.
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MEMBER BROMN:  So they're not going to be

relying on existing standards to say those are okay.

MR. CHOKSHI : Yes, the input notion,
particularly, is very carefully chosen to reflect the
characteristic of what we expect the GVRS to | ook
like.

M5. KAMMERER: Yes, and maybe Jon can
correct nme if I'mwong, but phase 1 was really
focused, not only on -- there's a sanpling of
equi pnent that got to the breadth of equipnent out
there, but there was a significant effort |ooking at
the different inputs, so different types of the waves
came i n focuses on di fferent portions of the frequency
band.

Sonme of the work was conducted to verify
sorme of the applicability of standard testing, and so
that's why a snaller nunber of conponents were
conducted there, but it was a very broad programin
terms of the input to try to really answer,
fundanmental |y, sone of the questions about how the
right way to conduct the broader programwhere a much
| ar ger nunber of pieces of equi pment were tested.

And so it might be of interest to | ook at
the phase 1 to see what was conducted, and as Nil esh

said, they're basically taking the anplitudes as high
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as possible to make sure they --

MEMBER BLEY: Ckay. Relative to that, are
they doing both synmetric vice asymetric type
frequenci es?

MEMBER BROMWN: Let ne offer you something
on that, Charlie, because about 25 to 30 years ago,
nmechani cal fol ks were doing this testing and t hen t hey
got electricals intoit as well, and there was a big
programthat went on for nany years, but they finally
realized they needed to test circuits powered, to test
the electrical --

MEMBER BLEY: Kind of a good idea.

MEMBER BROWN: Well, they hadn't been
doing that before, but this was a long tine ago and
then they | earned that, yes, it makes a difference, so
t hey' ve been testing, and | think that's still going
on, and they test a whole circuit arrangenent powered
and then with power and without to see what happens;
what's different under those conditions.

M5. KAMVERER: And al so switching state.

MR. CHOKSHI : I n phase 1, and Jon, correct
nme, but they found that energized circuits generally
don't have the problem It's the de-energized that
tends to be the --

MEMBER BLEY: At that time, one of our
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friends canme in nmy office and said, did you rel ays are
pol ari zed, or sonething, what are you tal king about?
He said, well, look, I'lIl hook a battery up to this
t hing, and before that, | shake it, and you coul d hear
hi m shake, | hook this up and they don't shake. |
said, well, there's a giant el ectromagnet that. But
t hey know t hat now so they' re bei ng very careful about
t hat .

MR. RICHARDS: Yes, this John, in specific
answer to your question, in phase 1, we ran testing on
avariety of different styles of testing. W ran sine
sweep testing in one axis at a tine, all three axes
separately. W ran random nulti-frequency testing,
all three axes together. W did some of that wth,
effectively, a sine bead i nposed on top of that to get
some narrow banded things on top, so we ran all that
ki nd of variations and came back to the idea that a 20
to 40 Hz test, all three axes at the sane tine, with
the parts powered, at |east nonitored and all that,
was an effective way of doing testing to figure out
t he high frequency sensitivity for the parts.

MEMBER BLEY: Ckay. But when you say it's
al | powered, but then, this is based on iy experience,
that | had a |l ot of stuff that is not powered and t hat

you don't want to actuate and start something in 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

94

process, even nonentarily, you can create problens.
So | don't understand, if you did no unpowered testing
for certain types of contactors, relays, swtches,
then that could be a problem

MR. RICHARDS: Yes, the relays, and
contactors, and switches are npst sensitive when
t hey' re de-energi zed, and you nonitor the contracts to
see if they bounce open, and that is the controlling
case. W also ran testing with the relays energized
to hold themin position, and we found out that they
didn't chatter, actually, up to our table --

MEMBER BROWN:  Similar experience.

MR. RI CHARDS: Yes, exactly.

MEMBER BLEY: But if | can go a little
further, at least to one, and | didn't | ook through
the phase 1, but at one tine in the past, they al so
have whole circuits. So they'll have those contacts
hooked up to a valve, or something, to see if you
really nove the device you care about during this
chatter. |Is that still true?

MR. RICHARDS: Yes, in our case, we're
just testing the relay.

MEMBER BLEY: Ckay.

MR. RICHARDS: W're not doing a whole

circuit, and we're going to do a |lot of relays. But
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you're right, there is an opportunity, and | think
there's aslidethat'Il come upthat'll indicate that,
tolook at the circuit that you' re using that relay in
to determ ne whether or not it's critical.

MR CHOKSHI: How it is used, | think I'm
going to go through. And | think one inportant thing
is that, this is an ongoing activity. So we are still
interacting with the industry. W' ve been focused on
other things now, the phase 1 results, we haven't
di scussed in details, so phase 2, so |I think it's
ongoi ng process. But to ne, this is probably one of
the nost inportant outcomes because we have been
westling with this question for a long tine and |
think this gives a |l ot nore better perspective on the
whol e i ssue goi ng through, you know, nore of this.

So let ne go to the next --

CHAI RVAN SCHULTZ: | wanted to catch John
while he was there. | wanted to understand what is
the right way to characterize how the 20 to 40 Hz
range captures what happens from10 to 20 Hz, because
this norning, earlier, we were tal king about high
frequency, that woul d be above 10, so what's the right
way to characterize how that covers it?

MR RICHARDS: So the answer to that is

that, normal qualification is taking care of that
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frequency range. So the normal qualification under

t he | EEE standards for relays woul d be a peak between
4 and 15 Hz. By the tine you get the shake table to
do that, it's kind of rolling off at around 20. And
so that's one of the reasons that we can start at 20,
because that | ower frequency i s al ready covered, we're
trying to figure out what's happeni ng at the hi gh end.

MEMBER BROWN: Wl |, what if the anplitude
of the GVRS i s even hi gher than what the | EEE standard
t est demanded when those tests were run?

MR. RICHARDS: Right. So what woul d
happen, and in the big picture, is that vyou'd
probably, in that case, be ending up in a full risk
eval uation, and you' d have a capacity established for
the part, and you'd end up considering that into the
fragility cal cul ati ons.

MEMBER BROMN: So you'd have to do it

based on this additional analysis, or risk assessnent

MR. RI CHARDS: Yes.

MR CHOKSHI : Yes, there is a flowchart,
it's coming, | think, after this slide, how these
results will be used in actual eval uations.

CHAI RVAN SCHULTZ: Let's go forward then.

Thank you, John.
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MR. CHOKSHI: Ckay. So now the phase 2,

and | think the first phase 2 testing is sonetine in

May. John, am| correct? So they are starting on the

phase 2 test which will, again, we can expand the
sanpl e of the high frequency to cover the distribution
of manufacturers, you know, address the diverse
popul ation in the plants.

And then again, it's a variety of
nmechani cal notions and we try to cover as nuch as we
can in this programso nost of the |licensees can use
for their, you know, facility.

MEMBER BROWN. Ckay. This is nmaybe too
far down on the grass if it is, | understand covering
all the manufacturers, but there is a vast array of
manuf acturers that make these conponents, relays,
contactors, et cetera, et cetera, and you can | ook at
a particular nmanufacturer, ny concern is sonebody
says, hey, this guy's is sinmlar to sonebody el se's,
therefore, we'll test this one and it's okay.

But yet, if you look at the contents of
t he springs and/or whatever nanner they use to hold
them open or closed in various circunstances to
counteract so they don't prematurely actuate, all that
kind of stuff, there's a ot of nuances in terms of

t he det ai | ed desi gn of those conponents, includingthe
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el ectromagnetic forces that are applied when they're
on and everything el se.

Some hol d, sone are not quite so beefy and
robust, so the generic stuff has to be -- you have to
really cover the waterfront.

MR. CHOKSHI: Yes, this was actually one
of the big point of discussion. And the way to at
| east get around sonme of this question is, they are
actually getting sone of the conponents fromthe
facilities, because, you know, as you said, people
replace things and sonetinmes, you know, you can't
necessarily find the sanme conponent. So | think, like
John described, because this was one of the big
i ssues, how are you going to, you know, test all the
vari ety of things out there?

MEMBER BROWN: | nean, one ot her point,
agai n, another small detail is, things fail in norna
operations and now you get a replacenent, that
repl acenent nay not be the same as the one you
originally had in there ten years ago. It may not
have t he sane robustness, it may not have exactly the
same configuration, but electrically and physically,
it fits in the space and will suit the application,
whi ch has al ways been somewhat nervous when we're

| ooking at replacing parts; electrical parts.

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

99
MR. RICHARDS: | suppose | would say two

things. First, we are going through an exercise right
now of working with sone of the utilities who have
relay lists for seismc PRAs so that we can focus, not
on all the safety-rel ated ones, but the ones that are
showing up in risk assessnents that are the nost
i mportant ones. And so we're using that to try and
hel p focus on what are the right itenms to | ook at.

For the nost part, they will be conponent -
specific capacities. You're right about that. W my
be abl e to draw sone broad concl usi ons, but we'll have
to work our way through the process to see what kind
of broader conclusions we can draw, but that's the
process we're using right now W probably want, in
this process right here, be able to get to a 100
percent of the relays that the utilities care about.
As they work through seismc PRAs, they might find
certain relays that we didn't cover, so we'll have to
wor k our way through that process as we get there.

One option is, we could give themthe
testing protocol and they could execute the test or
there nmay be an opportunity to do sone followon
testing to cover sone specific parts.

MEMBER STETKAR: I n practice, having been

through this, what people is, they say, sone great
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Gods tested a bunch of relays, here's what they

tested, here are the specs on those relays. | have
some of those, | got sone other things that aren't
those. I'mgoing to claimthat, you know, relay X is

like relay 37 that they tested. And then it's
i ncunbent upon nme to justify why relay Xis like rel ay
37.

And in sonme cases, if you can't justify
t hat, sonetinmes peopl e just replace the rel ays because
it's cheaper to do that.

MR. CHOKSHI : Actually, you have three
choices at that point in tine.

MEMBER STETKAR: Honestly, that's the way
it's shaked out in the past. Pardon the pun.

MR CHOKSHI : And that's what the next
slide too, you know, you have, basically, three
choices; either you do a circuit analysis and show
that doesn't matter, that, you know, this relay,
whether it, you know, functions or this functions,
doesn't cause nme, fromthis perspective, any probl ens;
repl ace a conponent with sonething which has al ready
been tested; or do a fragility analysis, you know, by
-- at that point, you mght do additional tests for
your own specific thing, or you try to cone up with

some, you know, other argunent, simlarity, and other
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t hi ngs.

So the testing will provide, sort of,
overall, you know, framework of what -- and to the
extent people can use, directly, the results, they
will use it, otherwise, they will have to go through
this process. So it would have to be brought back
into the, you know, risk evaluation and we m ght
wi ndup seei ng sone of those actually nodeled into the
PRAs.

—> MEMBER STETKAR: Nilesh, on this chart
here, that |ower left-hand corner, it says, "Credit
Circuit Analysis", | understand what that means, or
operator action, and there are a couple of things in
the SPID, and I'Il read you a quote, "In the case of
t he annunci ation follow ng an earthquake, operators
will reset control room annunciations and then
eval uate those annunciations that do not properly
reset. These are exanples where relay or contactor
chatter is considered acceptable.™

That says any relay or contact chatter
than can create any kind of spurious signals in the
control roomis okay because | knowthe operators will
reset the stuff and respond perfectly to what is |eft.
And that seens to be a basis for screening out relay

chatter as a source of spurious indications in the
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control room

There are other statenents, it says,
"Qther relay chatter effects can be resolved by
operator actions. Exanples include resetting |ockout
or seal-in relays that |ead to undesired plant
conditions. |In general, the above approach ensures
t he adequacy of potentially high frequency sensitive
conmponent s and speci fi c demand to capacity conpari sons
or calculations of the required fragilities for
inclusioninthe seismc PRA nodels will typically not
be required.”

So it sounds like the SPID is saying,
well, | can invoke that little word, operator action,
down there wi thout doing a detail ed eval uation of
human reliability, because | know that operators w ||l
reset those annunciators, and | know that they wll
respond correctly.

MR. CHOKSHI : Yes, | think sone of that
comes from the few plants where we have done
exhaustive relay chatter-type of evaluation. | can,
you know, count about three or four, and sone other
stories, but | think is, again, one of those things
when we will have to | ook at that, you know, and this
is where --

MEMBER STETKAR: But | didn't see any
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cautions in anything fromthe staff saying --

MEMBER BLEY: And 1'Il tell you the truth.

MEMBER STETKAR: -- you're not endorsing
t hat .

MEMBER BLEY: Mbst operators are really
good on the mechani cal stuff, not electrical, and the
things in these circuits that can positively | ockup
are very obscure, and unless you can go to the prints
and chase them down, which can take some tine, it's
not, you push a button and everything's back to
nor mal .

MR CHOKSHI : The two I'mfamliar wth,
Hat ch and Di abl o, it was exhaustive circuit anal ysis.
You are right.

MEMBER BLEY: Diablo | know did. | didn't
know Hatch did it.

MR. CHOKSHI : Yes, Hatch did it when they
were doing their seismc margin, and those were the
two studies | would point to anybody | ooking into the
details, but you are right, it's a trenmendous anount
of work. But | think what you are saying, | think
this is something in our review gui dance we will have
to focus on.

MEMBER STETKAR: Yes, | do know that, you

know, real cautions or anything in there --
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MEMBER BLEY: Since you brought that up

| do know that Diablo put their own electrical
engi neers through all of those circuit diagranms and
built a book of this, which wasn't there before they
did the analysis, so that they could support their
operators if they needed to do that.

MR CHOKSHI : | don't renenber the nane of
t hat person, Bruce, maybe you worked with quite a bit

MEMBER BLEY: | haven't seen himin ages,
but yes.

MR CHOKSHI : Yes, this issue is one of
those things, again, that's why | think, to ne, in
overal | process, that the peer review, and |I'm going
totalk it towards to the end, becones so critical and
why the in-process period beconmes so critical when
t hese judgnents are bei ng nade.

MEMBER BLEY: | do agree with John on this
one because it's nuch nore obscure than nost people
woul d t hi nk.

M5. KAWMMERER: But let ne clarify
something. So this whole study is still ongoing, as
we were just tal king about. The main portion of the
work is being done in May, in ternms of the testing.

It was always the idea that additional guidance that
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comes out of this would be developed in terns of how
this is used specifically in the PRA

MEMBER STETKAR: Except the SPID is
saying, | don't need to worry about it because | can
take credit for operator actions, so that it doesn't
have anything to do with the relay chatter testing
itself, and it doesn't have anything to do with the
peer reviewif the peer reviewis being done accordi ng
to the guidance in the SPID. The SPID says, | can
toss this out, I've tossed it out, the peer review
team conmes in and says, you tossed it out, that's
consi stent according to the SPID, everybody's happy.

M5. KAMVERER: But additional guidance in
terms of how it's inplenented in the PRA is part of
this program

MEMBER STETKAR: Except in the SPID that's
been endorsed by the NRC staff, it says, | don't need
to consider this particular issue because | can take
credit for the operators. It doesn't say | have to
performa human reliability analysis. It doesn't say

| have to perform a timng analysis to see what's

going to happen if | have a seal-in relay |ocked in
and the operators don't decide to do sonething. It
j ust says, | can, basically, screen-out those types of
i npacts.
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MR. MUNSON: One thing, also, you have to

remenber is, if you look at the GWRS, right, what
kicks you into a risk evaluation? |If you have
exceedances between 1 and 10 Hz. Now, if you're in a
ri sk eval uati on and you have exceedances bet ween 1 and
10 Hz, you generally aren't going to have the type of
hi gh frequency rock spectrumthat just kicks you into
referencing the high frequency testing by itself. So,
| nean --

MEMBER STETKAR: Let's take the exanple,
t hough - -

MR. MUNSON. -- the demands in the high
frequency range for a plant that's doing a PRA that's
because the GWRS succeeded between 1 and 10 Hz, the
demands, generally, aren't as high in the higher
frequency range.

MEMBER STETKAR: Let's take the site, your
traditional site that is absolutely fine from1 to 10
Hz, but it's exceeded at greater than 10 Hz, a
distinct possibility for a fraction of the sites in
the Central and Eastern U.S., for those sites, they
have to go through this type of process that's, sort
of, illustrated on this screen here. It doesn't say
that they have to do a seismc PRA but they have to

do sonet hing, and the problemis, the sonething inthe
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operator action just says, well, the operators are
goi ng to be perfect because they know exactly what to
do and | can take credit for the operators doing that.

It sounds an awful lot |ike fire anal ysis,
that |'m going to take credit for operators being
perfect for all of nmy fire scenarios so | don't have
any worry about any of this stuff. Now, Ni|esh says,
you know, if they have probl ens and t hey don't want to
repl ace the equi pnent, and it doesn't neet the seismc
capacity, they may have to do a risk assessnent, and
| think the inplication is that.

MEMBER BLEY: |I'd even go further, even if
they do a risk assessnment, unless they got real
el ectricals onboard, they mght not spot this. |
think this is worthy of a warning. This is fairly
subtle to fix this problemand if it's day shift and
everybody's there, sonebody will probably fix it. If
it's not, okay, maybe not even then.

MEMBER STETKAR: Maybe. 1'Ill give them
some non-zero probability there.

MEMBER BLEY: But if it's not day shift,
they're going to sit there for a very long tine.

CHAI RVAN SCHULTZ: Nil esh, have we nmade
our point?

MR. CHOKSHI : Yes, but | was just |ooking
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into the docunentation part, howdo we -- | understand
your point and how do we get to know what judgnents
they are making? And | think we need to think about
t hat .

CHAI RVAN SCHULTZ: Well, because the SPID
seens to be fairly clear.

MR, CHOKSHI : Yes, we need to think about

t hat .

CHAI RVMAN SCHULTZ: kay.

MR. CHOKSHI: That's a good poi nt because
we like to -- yes, it's conplex, that | know, and it's

not obvi ous.

M5. KAMMERER: Can | ask, nmaybe, EPRI
when do you i ntend on putting out additional guidance
that was based on the outcone of phase 2, just in
terms of the timng for that?

MR. RI CHARDS: Yes, phase 2 testing starts
in May with a test every nonth, one week every nonth,

t hrough Novenber, take a break for Christnas, and then

agai n, January, February, March, so it'l|l be sone
time, a nonth or so, two, after that that we'll have
a summary report that will roll-up all the results.
Now, we'll have sone insights along the way, but, you
know, it'll be into the second quarter of next year,
we'll have a roll-up of the results.
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And we will be provi di ng some
recommendations on how to apply the results at that
poi nt .

MR CHOKSHI : Yes, and | think as Annie
said, that nay be an opportunity to look at it
conpr ehensi vel y.

M5. KAMVERER:  Yes.

MR. RICHARDS: Right.

MR. CHOKSHI : Thanks. That's an inportant
poi nt, yes. You know, one of the key experience and
| essons learned from the IPEEE, and so on the
previ ous, doing the PRN margi n anal ysi s, that you have
to be very careful when you do the screening of the
conponents. And then when we are witing standard, a
| ot of attention was paid to that particul ar el enent.
And | think this SPID cones up with a process, which
| think, probably, can be used broadly, not only for
this application, and it really is a very carefully
t hought - out process, plus they have done supporting
studi es.

What it does is to split conponents in,
basically, three categories. One is what we know and
there i s no, you know, controversy or any -- you know,
everybody agrees that some conponents are inherently

very rugged, you know, they're |ike w de body or
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things like that. |It's very clear. And there are
conponents we know that needs to be evaluated. You
cannot make a judgnment whether they are automatically
-- it's the mddle conponent. M ddle conponents are
t he probl ematic, that you knowit's high capacity, but
you're not sure that you're going to throwthemout of
t he anal ysis, but do you want to spend an effort to do
the detail ed analysis of that?

So this is what this position addresses,
and it's critical because we found that the ability of
sorme of the | PEEE anal yses was not as hi gh because t he

screeni ng was done, not properly, and that left, you

know, some -- you could not, John can speak to that,
use in a future application, so | think it's very
i mportant.

So what does this position focuses into
the single block? It basically says that if the
conmponents are identified as a high capacity, we had
to come up with different nonmenclature, inherently
rugged, high capacity, and which doesn't neet those
two. So for those high capacity conponents, the
position basically says that you will allow them a
screening | abel for fragility.

You wll not do a very specific

cal cul ations, but you will come up with a screening

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

111

level. You want to keep themin the nodel. So what
t hat shoul d be the screening |l evel ? And the screening
| evel, there is two ways, as shown here, either the
HCLPF capacity is about 2.5 tinmes the GVWRS or it's
equi valent to that HCLPF that leads to the fragility
frequency of 5 tines 10 to the mnus 7.

Both of these will lead to a very site-
specific screening |evel because it depends on the
shape and the | evel of the hazard. And so you will do
that, include into the nodel, but in the end if you
find when you go through the analysis that these
conponents turnout to be, actually, one of the
dom nant contributors, then you will go to that
addi ti onal check; how rmuch really.

Then the way you do is by artificially
i ncreasing the capacity very high and see how much
reducti on you get into the core danage or what ever the
nmetric you are trying to | ook at; LERF or core danage.
So | think, to ne, this is, again, probably an
important elenment and | think it really addresses one
of the key, you know, things we have found, and this
gives us arns around handling this issue because
otherwi se, it was pretty nuch dependent on the usual
things and how the people applied the screening

criteria. So this is, in nmy view, an excellent
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devel opnent .

So now, in addition to these response and
capacity parts of the fragility, also, the SPID
addresses the large early rel ease frequency. Anot her
i mportant is the conparisonto ASME/ANS, and I'I| talk
about little bit nore, | think, why it's inportant,
and sone of the things we discussed earlier in the
hazard cone into the play of the rough information
when you | ook at the future.

Peer review, that's inportant and | think
| know the committee was interested in know ng the
peer review process and, you know, why. W al so spend
a lot of time on docunentation. That was another
| essons learned from the |PEEE. But there was
extensive guidelines in | PEEE, but what canme in, not
necessarily, every case followed. You know, so |

think this now, having that incorporated in SPID,

think, wll ensure better consistency across the
boar d.

It will also give us, you know, a better
revi ew docunent. And then I'Il touch on spent pool

fuel integrity evaluation. On the ASME/ ANS PRA
standard, one of the goal, | think, and the SPID
di scusses, that they basically want totry to neet the

category, second category, of the standard, so that
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can be used to widen it. And so they have gone
through and conpared by both high level and the
supporting requirenments, both from the Addendum A
2009, which is the version out on the street, and
Addendum B may be already out, because the |ast |
heard was, it was in publication.

| haven't received ny final copy. | have
the copy because | worked on it, but | don't have
actually, official copy. But they went through all of
these requirenments, how they are neeting for these
pur poses, and, you know, also was to judge whether it
will hold up for sonme other application. One of the
things, if you look in the SPID, we say that, you
know, if you want to use this PRA for the future, you
have to neet sonme of the key standard requirenents.

It has to reflect the current planned
configuration, you know, then updating the hazard
because we know t he hazard thing changes. So | think
this is an inportant elenment and it also lays out a
path for the future use. So this is very valuable
al so, for sone other people, you know, for doing the
PIFR, different connection, thiswill serve, to ne, as
somewhat of a roadmap, or some gui dance, so this was
an inportant el enment.

And it was useful, | think, for everybody

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

114

involved to go through that. The peer review. The
peer reviewis the one interesting -- we had a | ot of
di scussion. As the discussions were ongoi ng, the NEl
put out their guidance for the external hazard peer
revi ew i ndependent!|y of the di scussi ons we were havi ng
with the NEI task force.

Now, that peer review process followed
very simlar to the internal event. |t does not
di stingui sh between the in-process or at the end of
t he conpl etion of history, neither does the standard.
Reg Guide 1.200 has a requirenment about the peer
review, so we were trying to bring all of that
el enent. And one of the critical piece we wanted to
bring into the process was this concept of in-process
peer review.

And to ne, and | think everybody invol ved
in the seismic PRA it does not nake sense to wait
until the end because there is al ways rel uctance to go
back and do nmy analysis. And so much, you know, it
depends on the type of things we tal ked about. You
are naki ng judgnment all al ong the process and you need
that different collective set of eyes. And so the
bi ggest thing, | think, is the in-process peer review.
W made it that that is acceptable.

—> MEMBER BLEY: Well, it's acceptable. It's
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a shane that's all we can say.

MR, CHOKSHI :  You know, but the anount of
confusion -- and we may have contributed partly toit,
because we started with a participatory peer review,
whi ch SSHAC endorses, but the participatory inply
different things to the different people, and that's
why i f you | ook at the sub-bullets, that we still want
to maintain independence, you know, because peer
review person i s involved and they still need to | ook
at the end overall process, because | ooking at
different pieces, you nay be naking, you know,
deci sions which, in the end, you need to | ook at
conpr ehensi vel y.

So that's, | think, the biggest, you know,

i mportant elenment into this.

MEMBER BLEY: Are we likely to get any in-
process peer review? So |l nean, if it's only
acceptable. If it's not a requirenent.

MR CHOKSHI: Well, | think, no. The
thing is that --

MEMBER BLEY: It costs nore. Maybe in the
end it doesn't when you have to fix --

MR CHOKSHI : But our discussion with the
i ndustry was, they would prefer to do in-process peer

revi ew.
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MEMBER BLEY: Really?

CHAI RMAN SCHULTZ: | think the industry
was actually pronoting that.

MEMBER BLEY: Good. Ckay. That
encour ages ne.

M5. KAMMERER: It was really a necessity
on our part to clarify that it was acceptabl e.

MR. CHOKSHI: Because there was a running

M5. KAMMERER: Because industry wanted it,
nost of the NRC staff wanted it, but --

MR CHOKSHI : Because the standard --

MEMBER BLEY: There's a part of you that
says you have to be totally i ndependent and | ook when
everything i s done.

MR. CHOKSHI : Everything is done, because
t he standard --

MEMBER BLEY: |It's a different kind of
review, but it's not really helpful for what we're
doi ng.

MR. CHOKSHI : And the confusion was com ng
because the standard was silent. It didn't say that
you can't do it. And so that's the reason, | think
to nake explicitly clear that you can do, you know,

that was inportant.

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

117
IVB. KAMVERER: | think in the SMA

gui dance, we did manage to say that it was preferred
inthe end. | think that one slipped under the radar.

MR. CHOKSHI: Actually, that's where the
dialog started because we had to put out our SNVA
gui dance before the SPID, so we sat on that issue
there and the SPID, basically, brought it into the,
you know, |ight.

M5. KAMMVERER: And just to clarify. W
started out with one process, but what we ended up
with was that the -- because originally, the
di scussion was going on in terns of the SPID, but it
turned out there was, sort of, this parallel path was
al so happening in research, and we were able, then, to
bring alignnent between sonme of the work in research
and then the work for Fukushi ma.

So what ended up happening was, that
research put out a docunent endorsing, Wi th
clarifications, t he NEI docunent, and t he
clarifications, and | think there were a few
exceptions, but it clarified that, according to the
NRC staff, we just want to clarify that either of
t hese approaches are okay.

CHAI RMAN SCHULTZ: So Nil esh, | ooking at

the three bullets, what | gather is that the desire
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was, in fact, to maintain in-process peer review, but
that there was sonme concern that, how does one renmain
i ndependent if you get involved in the process and the
project early on and start to be thinking as if you
were the -- part of a different team than the peer
revi ew t eanf?

But then, the third bullet suggests that
perhaps only a few of the peer review team woul d be
i n-process, but the whol e peer reviewteam there'd be
ot hers that would remai n i ndependent? |I|s that --

MR. CHOKSHI: Yes, the thought was that,
for exanple, you are naking a key assunption in the
area of fragility. A person which neaningfully can
provi de not, maybe fromthe entire team two or three
peopl e who are, you know -- but in the end you want to
| ook at -- every nenber of the teamneeds to | ook at,
are the studi es done to nake sure that everything now
conmes together, you know, and nakes sense.

CHAI RMAN SCHULTZ: \Wich is nore of a
cross-disciplinary review.

MR. CHOKSHI : Cross-disciplinary and
overall, you know, that all these different pieces is
giving ne, you know, insights. Does it nake sense,
you know?

CHAI RMVAN SCHULTZ: And the gui dance on
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that third bullet, ny interpretation of that is,
that's the peer reviewteamis the peer review, the
same bodies, for the entire project because there's
been sonme bad experiences fromthe fire anal yses where
peer reviewteamA canme in and gave themsone comment s
and then, you know, a couple years |later peer review
team B, different bodies, cane in and just said that
the things that peer review team A said was okay or
were terrible.

So you do get devi ati ons anbng peer revi ew
teans, depending on the bodies. That's been a
conpl aint anobng sone of the people doing the fire
anal yses.

MR. CHOKSHI : And the NEI gui dance and our
| SG addr esses those type of things. Right. Exactly.
You know, how do you do that? So why don't we go to
t he next one. Spent fuel pool, basically, the focus
here is on the rapid drawdown, okay? And not as much
on the structural strength. The structural strength
is only addressed in the term of, that you need to
make sure that there is a checklist, which is NUREG
1738, which was the deconm ssioni ng study.

And some of that, sort of, qualitative
aspects to nmake sure that you don't have any obvi ous

t hi ngs which is outside of the, you know, information
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used to confirmthat your structure has the margi n and
strength. And then it focuses on, basically, to the
way of you can lose the inventory, |ooking at the
penetrations, |ooking at the syphoning effects, and
ot her potential effects, such as the sloshing due to
t he, you know, earthquake notion.

And then when you do that, again, you
address those things in, basically, two or three ways.
First of all, whether it's of any consequence. You
know, as you see on the flowchart, penetration not,
you know, for 72 hours, there is no uncovering. And
if it turns out that you cannot address and answer
that in years, then there is two ways to |l ook at it,
whet her there is, seismcally, enough capacity that
you want get the penetration, it will remain intact,
or look at your make of capacity that you can quote
with that.

Now, you know, so that's the focus on
spent fuel pool is nore, you know, in that and it's

not arisk evaluation like for the reactor. So that's

all | planned to say on this.
MEMBER STETKAR: | think I know the answer
to this, but I've actually forgotten. 1Is the

requirenent for the licensee to |look at all nodes of

operation?
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MR CHOKSHI :  No.

MEMBER STETKAR: Ch, then | didn't know.
MR CHOKSHI : Let ne think about that.
—> MEMBER STETKAR: In particular, the

concern is, during refueling operations, there may be
seismc failures that can result in a drawdown of the
spent fuel pool that are not present during norna
operation. In particular, because the fuel transfer
canal is opened and gates are opened, SO you nay
expose yourself to seismc failures. Sonme plants have
drain connections to the bottomof the fuel transfer
canal, that if they break, you can drain down, at
| east to the bottom so the transfer slots in the fuel
pool s, not a conplete drain down bel ow the top of the
active fuel, but certainly, a lot of water.

So if the licensees were required to | ook
at seismc failures during all nodes of operation
that, in principle, would pickup those types of
failures. | thought that they did. That's why | was
surprised when you said no, so I'mglad | asked.

MR. CHOKSHI : Yes, because it's been a
whi |l e si nce we have been di scussing that. Let nme cone
back to that.

MEMBER STETKAR  (Okay. Thanks.

MEMBER BLEY: Let nme ask you one nore
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thing about that. It tal ks about breaks in Iines and
other things that could drain it. Do you need to do
the circuit analysis part two to see if there's sone
way you can open up a valve and punp it down, and if
not, why not? Most plants, you can't punp it all the
way down, but you can punp it down real close to the
top of the old fuel.

MR. CHOKSHI: Because of the type of --

MEMBER BLEY: Yes, exactly. And you drive
a gate valve of its seat, it doesn't have to go very
far before it's got alnost full flow through it. It
doesn't have to open wide, it opens a few percent, and
you'll get a lot of water through there. | don't see
any specific words -- you know, there's words that one
could interpret that way. You have to | ook at ways
you mght drain it down, but there's nothing that
really says you ought to look at it.

MR. CHOKSHI: Yes, we didn't explicitly
say that, you need to look at the areas. |It's just a
general --

MEMBER BLEY: Well, it's kind of reach to
read it into it.

MR. CHOKSHI: That's a good point, but
it's not --

MEMBER BLEY: | think you ought to | ook.
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| nmean, it's pretty unlikely, but not all of themare
hooked up the sane way.

MR. CHOKSHI: That's a good point. Yes.
W didn't discuss that specific scenario.

MEMBER CORRADINI: | wanted to know, the
72 hours, where did the 72 hours cone from as a
deci si on point?

MR. CHOKSHI : Now, it comes, probably,
frommany t hi ngs, because there is al so the whole flex
and ot her things, you know, which is a | ong-term but
| think that the 72 hours, | think, we have used nany
pl aces. By that time, you can probably do a nunber of
things for the makeup capability and if you had to.

MEMBER CORRADI NI: So okay. So that's
what | guess | was -- | assunmed it had sonmething to do
wi th sone auxiliary equi prent that was si zed such t hat
if it really took three days to drain down, you could
put something in that could refill with the drai nage,
but I just wanted to rmake sure.

MEMBER BLEY: Yes, and this woul d assune,
|"massuning, that this inplies they would start the
drain down right after the earthquake.

MR. CHOKSHI: Right.

MEMBER CORRADINI: So if it takes three

days, then it's a pretty small | eak.
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MR CHOKSHI: Right. Yes. There is sone
di scussion in the SPID about the 72 hours, but again,
it will be the ability to bring in, you know --

MEMBER CORRADI NI :  All right.

MR, CHOKSHI: Let's go to the next one.
kay. This shouldn't, hopefully, won't take |ong,
because, you know, after we briefed the ACRS in
August, it was issued for public coments. | think
there were some comments which were incorporated and
we had, | think, discussion about how we were
addressi ng these comments. And then the version went
out into the Septenber 2012. W got conments, but
very few coments, | would say, of any kind of
substance. | would say al nost none. Most of them
were clarification.

M5. KAMVMERER. No, there was no comments.

MR. CHOKSHI : And one of the things I
attribute, you know -- as we nove toward enhanci ng t he
RSM into looking nore like a PRA, and as the PRA
i ntroduce sone use of things |li ke CDOFM and stuff, the
differences between themnarrowed in ternms of the
effort required. You know, fromwhat | hear from
i ndustry, nost of the plants will do PRA, which, to
me, makes sense. You're going to get a lot nore, you

know, in the future use --
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MEMBER BLEY: On the other hand, it's

al ways ki nd of nmade sense, and yet, it hasn't happened
very much

MEMBER STETKAR:  You heard a | ot of
peopl e, originally, transferring to NFP-805 too, so be
careful what you hear really.

MR CHOKSHI: So we issued finalized
nunbers according to the schedule. There were,
essentially, no change. The one significant change,
and | think Annie talked about, this peer review
section, and that was actually, you know, we called it
the avenue to get that in-process in place. And
because it was our guidance, we added the things,
provi sions, about the team conposition, what 1is
i ndependence, nore detail, so | think we took the
pi eces fromthe other avail abl e guide, and so | think
it's nore conprehensive.

| would say, that's probably the only
significant change. The other technical positions,
will you go the next slide, addressing the main part
of the SMA, essentially, unchanged. So all of these
things are what you have seen before. Al right.
Now, | think some nore talk about one inportant
devel opnment, which I' msure you have heard about, that

i ndustry has proposed what the industry calls
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augnent ed approach, what we cal | expedited approached.

There are a nunber of nonencl atures, you
know, the way you |look at it. But what it does, and
this sort of, if you renenber --

—> MEMBER RAY: Nilesh, let ne interrupt you
for a second, because | think before we go to this,
this is kind of a distinct discussion we're about the
enter into, as | look at this, I'mtrying to think
back on what are the requirenents that we're trying to
satisfy here? And we didn't start out with a summary
of that. I'msure it's been presented and what you're
telling nme is, look back at so and so.

But what is it that I would want to refer
to as the requirenents that we're all trying to neet
here? Do | just look in the Near-Term Task Force
report? Do | look in the authorization bill off the
HI1l? Wat is it that we're --

MR. CHOKSHI: There are three pieces.

MEMBER RAY: All right.

MR. CHOKSHI: The one is the task force,
which is the high level, it says, here are the
recommendations, and we are trying to address
Reconmendation 2.1, which says that, "You will re-
eval uate the hazards at the operating reactor sites

using the approach that you are wusing for 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



Derek
Line


10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

127

licensing for newreactors. And then eval uate whet her
you need to nodi fy design basis or make some ot her

pl anned nodifications.”™ GCkay. So that's the overal
recomrendat i on.

MEMBER RAY: | got nunber one.

MR. CHOKSHI: Right. Then the Conmi ssion
i ssued the 50.54(f) letter, request for information,
that is March 12, 2012, which | ays out the details of,
that in order to nmeet this recommendation, here is
what each |icensee has to do. Wat is the request or
actions? Wat is the request or information? It's
the information. So that's what we are in that piece;
that part of it. That, in order to collect that
i nformati on, what kind of gui dance we need to have so
the people can go and generate the information and
give it back to us?

So hazard re-evaluation we discussed and
this criteria is for that, and this, actually, your
guestion is at the very right time, because this
figure lays out that process. So if you | ook at that
overal | recommendat i on, and the processes are
identified in the 50.54(f) letter, is in two phases.
The phase 1 is the collection of infornmati on and t here
are two stages.

That first stage, you will do, basically,
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your hazard eval uation. You are |ooking at com ng up
with a new assessnent of what we have been calling
GVRS. kay? And at that point, you know, Ciff
descri bed the screening part of that. Depending on
t he outcome of that screening, you go into the stage
2, which is the doing the plant risk evaluation, in a
broad sense.

And when all of that information has cone
to us as a part of the response to the 50.54(f)
letter, the phase 2 is what the later part of the
recommendati on, and asking you to make a deci sion,
with the regulatory decisions, do they need to take
any action.

MEMBER RAY: Yes, | nean, | always
envi si oned t hat phase 1, as you said, was a gat heri ng.
It's got these two stages to it, and phase 2 is
something we'll deal with later. W're not trying to
say we're defining what phase 2 consists of here, are
we?

MR. CHOKSHI: No, no. R ght now, we are
focusi ng on the phase 1.

MEMBER ARM JO  Well, okay. What is the
pur pose of phase 2? Wiat is your objective? Is it to
find that set of plants that really have substantially

greater seismc risk? | hope that's your --
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MR. CHOKSHI : Yes, and then nake the

decisions that any regulatory actions needs to be
taken to, you know, enhance safety or there is, you
know - -

MEMBER RAY: But we're going to tal k about
that later, aren't we?

MR CHOKSHI : Later, yes.

MEMBER RAY: Because ny point is that, at
this juncture, we're only tal king about phase 1 in
terms of what we're trying to acconplish

MR. CHOKSHI: Absol utely.

MEMBER RAY: All right. Because that
wasn't terribly clear to ne.

MR WDVAYER |Is staff attenpting to do
t he phase 2, if you will, for seismc and fl oodi ng at
the same time or do you think you're going to have to
address those two things separately?

MR CHOKSHI: No, | think, as the
information comes in, we wll, you know, start the
process. So if you look at the timng of the flooding
and seismc, not necessarily they coincide.

MR. W DVAYER  Ckay.

MR. CHOKSHI : Gkay. So as we finish phase
1, we will nove into the phase 2.

MR. W DVAYER  Ckay.
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MEMBER RAY: Well, just to finish up, ny

concernis, we'll never realize when we've noved into
phase 2. It'lIl sort of just happen on its own and
things will -- we won't have a discreet point in tine

when, as Sanmi s asking, what is it that we're trying to
acconplish here? And we never ask and answer that
guesti on.

MR, CHOKSHI : Yes. | think maybe this
m ght help. At the end of the phase 1, there will be
a staff evaluation report, okay, that release that
information and, you know, first, to make sure that
i nformati on does address what we request. Do we have
a problen? At that point, when you go through this
review, it'll be clear which one needs to be eval uated
for the phase 2. You know, in sonme cases, it mght be
very sinple. Plant has a very high capacity, there is
no risk, and the process ends there.

For the plants which we have a question,
then you enter into the phase 2, and use the
regul atory processes as shown here for that part.

CHAI RMAN SCHULTZ: Are you saying, Nl esh,
that the |last box on stage 2 is sone integrated
eval uation that the staff is going to perfornf

MR CHOKSHI : No. This is for each

licensee. So each licensee, stage 2, the last box, is
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the -- yes, that's NRC eval uation of, you know, what
i censee submit to us. That closes the --

CHAI RMVAN SCHULTZ: On a licensee-by-
i censee basi s.

MR. CHOKSHI: Licensee-by-licensee, right.

CHAI RVMAN SCHULTZ: So that'll be over sone
period of time, evaluation plant 1, plant 2, plant 3,
site 1, and so forth.

MR. CHOKSHI: Right.

CHAI RVMAN SCHULTZ: kay.

MR MINSON: | think it's fair to say we
need to do sonme work on what the criteria would be for
phase 2 and --

CHAI RMAN SCHULTZ: During stage 2. |Is
that what you're saying, diff?

MR. MUNSON:  Yes.

MR. CHOKSHI : Because right now, the
focus, | think, as you say, is phase 1

MEMBER RAY: Yes, but | wasn't really
getting that crispness that you' ve given to it now,
that we're going to talk about phase 2 at another
tinme.

MR CHOKSHI : Yes. | think as diff said,
we need to do sonme nore work on that.

MEMBER ARM JO It seenms to ne, if |
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under stand your chart, that the NRC prioritization at
the end of stage 1 is probably the key step.

MR CHOKSHI :  Yes.

MEMBER ARMJO And if in the
prioritization, there are a nunber of plants that
there's no need for, literally, even doing stage 2, is
t hat possi bl e?

MR. MUNSON: Yes, plants will sonetinmes
screen-out. That nunber is unknown right now because,
you know, we're still eval uating the new ground noti on

and everythi ng now.

MEMBER ARM JO.  Yes. But then you'll have

to say, what are the criteria for saying these are t he
ones, you don't have to do anything else; these are
the one, you ought to do a little bit; and these are
t he ones, you' ve got big problens.

MR CHOKSH : Yes. diff showed that,
remenber, those three outcomes, you know, and that
will dictate, you know, which plants have to do, and
also, it will dictate the priority, and I think I"1l]I
t ouch on that when we cone to the next --

MR. MUNSON:. Just fair to say that,
obvi ously, for those plants that screen-in that, the
greater the deviation of the new predicted ground

notion from the SSC, those with, you know, highest

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

133
probability of having a very large inpact will go
first.

MR, CHOKSHI: So now, this is, you know,
what | described was originally the approach outlined
in the 50.54(f). The industry has conme up with a
nodi fication too. Wy don't you go to the next slide?
They wll neet all of what is outlined in the
50.54(f), you know, in terms of doing the hazard
eval uations and the risk evaluations for the plant
which are spending, but then they are al so
i ncorporated an interimstep, which is doing an
expedited review of a selected system and has been
shown here, l|ooking at the FLEX phase 1 installed
pl ant equi prent, you know, which is to cope with a
station blackout and | oss of ultimate heatsink.

They will do interimeval uations as soon
as the ground notions are conputed to nmake sure that
if thereis need for a nodification, they will do that
as soon as possible. And our target is to do that by
2016 and it mght go beyond, depending on if sone of
t hem have to be done in the outage. But the goal is
to at | east | ook at the FLEX phase 1, you know, while
the PRAs are out and those are being perfornmed. So at
least there is sone plans in additional coping

capability, because this process, it's along process.
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So the idea was to at |east get sone
upgrades in the plant. Gkay. So, you know, and as
shown here, that will be limted to the FLEX phase 1,
basically, you know, this is all station blackout, the
steamdriven systenms, and it wll Jlook at the
conmponents. Next slide. Okay. Here is the, you
know, what does that consist of?

It's, as | nentioned, the coping with the
| oss of AC power and it will | ook at the RCI C and AFW
and then the associ ated supports, and equi pnent. The
focus will be onto the seism c capacities of this to
make sure that, you know, the plant can cope wth
that. And the approach the industry has cone up with
| would say they are selecting the revi ewabl e ground
notion, this is generally higher than GVWRS, so | think
there is, actually, a conservatismto nmake sure that
you' re | ooki ng at a hi gher | evel of ground notion, and
those will be nodified.

Now, you know, the conponents which are
found, they can't show that high confidence, |ow
probability of capacity, they'll be nodified. The
i ndustry has devel oped a gui dance for these, you know,
on this, and that guidance, we have been di scussing.
Ther e have been three public neetings and |l et ne go to

the next slide. That just gave ne, yesterday, the
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gui dance i s now here for the final endorsenent, or the
staff endorsenent, and it deals with this interim
eval uati on.

Now, in doing this, because nowthis is an
ELES step and this is the same group of people who do
the PRA who will do the DC evaluations, it stretches
out the risk evaluation schedule by a year, overall.
| won't go in detail because | think that, very soon,
we're still working through all of those details, but
i ndustry also has, along with this letter, with the
augnent ed gui de, they have submitted two ot her pieces
that intend to use the new ground notion nodel,
continue with the update, which will stretch the --
diff showed that the submittal of the hazard results
by six nonths.

And it will stretch the PRA schedul es,
roughly, by a year. Now, the thing is that, again,
you know, one unknown in this, how many plants w nd up
into that second. That mght effect the final
schedul e, but right now, that's the, you know -- and
it says the industry to formally submit, but it's
here. And | think the path forward is for us to now
wor k t hrough our endorsenent process and, you know,
agai n, keepi ng managenent, you know, all of the things

we have to go through to get there, nmanagenent
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consensus on that.

MEMBER RAY: Nil esh, when you're talKking
about schedule, you're talking about Central and
Eastern schedule, right?

MR CHOKSHI: Yes. And that's what --
now, the PRAs, you know, Central and Eastern, you are
right. It's inportant.

MEMBER RAY: It is in the sense that, does
this alternative approach do nothing nore than alter
t he schedule, the ultimte outcone remains the sane?

MR. CHOKSHI : Exactly. That's why.
Because it still does everything the 50.54(f) asked.

MEMBER STETKAR: But ot her than a del ayi ng
tactic, what technical benefit accrues fromthis?

MEMBER RAY: That's a pejorative.

MEMBER STETKAR And as a subcommittee
menber, |'mallowed ny pejoratives.

MEMBER RAY: | was trying to get there
nore sl owy.

MEMBER STETKAR: That's okay. W're
runni ng out of tinme.

M5. KAMMERER: Okay. So in the 50.54(f)
letter, it tal ks about the fact that, in sonme cases,
interim actions may be undertaken, but there was no

real clarity in terms of what that nmeant. So what
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industry has conme in with is proposing a program
whi ch we did not i medi ately have, which is to | ook at
all the FLEX 1 equi pnent as soon as the hazard cone
in, and conpare the capacity of the FLEX equi prent
agai nst the new ground notions, because currently,
it's against the design basis.

And to say that if that equi pnent can't be
shown to neet the new ground notions, that
nodi fications will be made in the short-term So what
we're getting out of this, which actually, | think is
very substantial, is plant nodifications to assure
that that coping capacity is there to the new ground
not i ons, happeni ng before we woul d ever be doing any
nodi fications resulting fromthe PRAs that woul d comne
in.

And that woul d happen 2018, so we'd get
the reports -- 2016, and then sone of it woul d have to
be perforned during an outage.

MEMBER RAY: But the concern is that it
would be in lieu of rather than --

M5. KAMVERER:  No, no, no.

MEMBER RAY: | know. The words interim
are clear here, and it is, | think, as you say, has a
benefit, at least as we're understanding it at this

poi nt, because the gap between having this exceedance
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and doi ng sonmet hing about it is solong, it's goingto
be a target for <challenge and | think this is
somet hing that seens to speak to that.

MR. CHOKSHI: Exactly. Because, you know,
if you look at the 50.54(f), we really don't talk
about when, actually, we are going to do plant
nodi fi cati ons because it depends on phase 2. This
gi ves sonething concrete interim

MEMBER RAY: As long as it doesn't becone
a substitute for getting to the endpoint, ultimtely.

MR. CHOKSHI: No, and the industry letter
is very clear on that, you know, along wth the
schedul e, so that, you know, what are they going to
do? So | think you are absolutely -- that first one
we heard, that we wanted to nake sure that this does
not replace this.

MEMBER BLEY: So is the FLEX equi prent
onsite? | thought it was going to come from
el sewhere

MR. CHOKSHI: No, there are three phases,
right? Phase 1, phase 2, phase 3. Phase 1 is, they
install the equi prent.

MEMBER RAY: Ckay.

MR. CHOKSHI: And what this -- actually,

| shouldn't say that. Wat this thing is going to
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| ook at, not only the phase 1 installed equi pnent, but
all the hookup for the phase 2 and phase 3. So the
phase 1, station blackout, is going to vary frompl ant
to plant at the time you cope with that. So to nake
sure that you have an ext ended copi ng capability, they
are going to |l ook at all of those pieces also. So if
| need to, say, for exanple, | have installed a
particular, you know, thing in order to be able to
hook ny portabl e equi pnent, that woul d be part of the
assessment .

—> MS. KAMMERER: | think we need to nake
sure that you guys get a copy of what was submitted
yesterday so that you can read it because it's got a
ot of information. As Nilesh said, we've had a whole
series of public nmeetings on this and we've provided
sets of corments, at |east twice, that they have been
i ncorporated. They, basically, incorporated all of
our coments.

MEMBER BLEY: Did they? So you're pretty
happy with it.

M5. KAMMERER | am because | feel |ike
it's awn/win, because we're getting nods early and
we knew we always were going to have chal |l enges on
both sides in terns of resources and this is a

rational way to get something early, but also, give
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the PRAs sufficient tine that we get quality products
in.

—> MR CHOKSHI: Yes, another thing is, it's
not a substitute for PRA, for many reasons, because
this is looking at, you know, the coping capability
with a blackout and, you know, we need to | ook
everyt hing el se.

MEMBER STETKAR That's a bit of ny
concern is that, sone of the full scope PRAs t hat have
been done, surprisingly enough, station bl ackout isn't
necessarily the nost inportant seismc contributor.
And if we get tunneled into this notion that station
bl ackout is the only seismc issue, there could be
surprises |later.

MR. CHOKSHI : Exactly. And that's the
reason | think, you know, that we -- but | think many
guestions, you know, the bal ance between prevention,
i ntegration, defense-in-depth, unless you do the PRA,
you're not going to get those answer, you know? So we
have to. You know, it fills the gap. You know,
that's why it's an interimaction.

MEMBER STETKAR: The reason for ny
pej orative coment was to nmake sure that | was hearing
sone feedback that there is actual technical value

added and |'ve got sone assurance of that.
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M5. REGNER. W probably need to add j ust
aclarification just for full disclosure andthat it's
not all FLEX 1, it's not all of the coping equi pnent,
it's a subset of the coping equipnent. | just want to
make sure that was clear, and it's also not all phase
2 connections, it's one set, so it's a subset. It's
significant subset, but it is a subset of that entire
range of --

MEMBER STETKAR  Those caveats are
described in whatever was submtted yesterday?

M5. REGNER  Yes.

MEMBER BLEY: But the subset is one that
if the things in the subset worked, you're okay.

M5. REGNER. Right. |[Is that what you
wanted to say, Kinberly?

M5. KEITHLINE: No, this is Kinberly
Keithline fromNEI. | wanted to point out, because |
think this will help alleviate one concern, | knowthe
slides say alternative approach. W, in industry, are
not calling it alternative approach. W've been very
careful to refer to our overall approach as an
augnent ed approach because we are going to do what was
requested in the 50.54(f) letter and we decided it was
prudent to add this determi nistic expedited eval uati on

that will result in an earlier denpnstration of
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addi ti onal seism c margi n and sone pl ant nodifications
that will enhance safety.

And so we' ve been careful anobng oursel ves
not to let the wutilities think that this is an
alternative, an option, that they can choose to just
go do instead of what you requested.

MR CHOKSH : | would like to, this is,
you know, again, how the words create, you know,
because for some reason, augnented has not pl ayed real
well wth wus inside the agency, and now the
alternative is not playing well.

MEMBER RAY: That was a good clarification
she gave

MEMBER BROWN: Ckay. Can you go back to
Slide 34?7 | just want to nmake sure | understand how
Harold's start integrates into here. After reading
these two slides, it seenms to ne that, forget about
what you call it, the industry approach is in the
stage 1, between where they finish their updated GwW
and you're all doing your screening, they stick this
inthere and start eval uati ng what they nmay do i n somne
ci rcunstances while you continue the screening and
prioritization in accordance with this ganme plan.

MR. CHOKSH : Right. And that's what that

light-blue box in the chart.
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MEMBER BROWN: Yes, | know. But this

comes in right after they -- well, but that's just
hazard re-evaluations. That's not the interim It's
all part of that -- it follows that. Once they get
the new GWB, then they will go in and do this
relative in whatever this abbreviated, or subset, of
phase 1 of their FLEX phase 1 and phase 2.

So, to ne, based on that understandi ng,
didn't viewthis as a delay, it seens to ne, really
i mproving the process in getting sone stuff done
early, as opposed to waiting till 2018, or whatever
the heck it is. So it seens to ne that the industry
was proposing -- and I'mtrying to be non-pejorative
relative to a delaying tactic. | think this was a
positive thing.

MR. CHOKSHI: W see val ue, you know. |
t hi nk, you know, this does stretch up one year, but
think there are two things. First off, some plants
wi || have made sone nodifications which will actually
i ncreases capacity. Second thing is that, the
resources will be better utilized and | think that
will probably result in better quality, ultinmate, you
know, PRA story.

M5. KAMMERER And for those that aren't

maki ng nods, we'll have a better assurance of that
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def ense-in-depth capacity that's denonstrated to the
hi gher ground noti ons.

MR. WDVAYER: Hey, N lesh. | renenber
during some early parts of the discussion of this, |
t hi nk you had a di scussion with i ndustry about whet her
or not the FLEX equi pnent needed to have
qgual i fications, what kind of qualifications the FLEX
equi pnent was -- have you guys ironed that particul ar
i ssue out?

MR. CHOKSHI : Yes, the way they are going
to do is, the evaluation is, using, basically, that
process we used for the seismc margin eval uation,
there is an EPRI guidance docunment, they have to
follow that, and that tal ks about, how do we eval uate
the capacities of the equipnment? A lot of this
equi pnent was installed equi prent.

M5. KEI THLINE: This is Kinberly Keithline
again. | know there have been discussions related to
this effort, but there are different discussions that
have occurred related to the FLEX effort, the response
to the orders for Recommendation 4.2, where part of
that response will involve tenporary portable
equi pnent, and there have been di scussi ons about what
| evel of qualification that equipnment needs to have.

That equipnent is different fromthis effort.
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W're looking at the installed parts of
the plant here. So we're not changi ng what's being
done over there, so our seismc margin assessment
approach that we're doing here does not effect the
t enporary portabl e equi prment.

M5. KAMMERER This is like a classic
denonstration of seismc nargin.

CHAI RMAN SCHULTZ: Nilesh, can we shift
back to 37; Slide 37?

MR, CHOKSHI : Ckay.

CHAI RVAN SCHULTZ: And | just wanted to
clarify, the letter that has been received, is that
t he second bullet; the formal submttal?

MR CHOKSHI: Yes. So the letter contains
three pieces of information. One is their plan to
continue with the ground notion nodel. Second is this
approach with the A-word, and its overall schedul e,
how does that, you know, effect the schedule? So this
really ties-in all the pieces.

MEMBER STETKAR: Well, | guess we'll see
that. Wiat |I'mstruggling with is words |ike, a year
here, a year there, a zillion here, a billion there.

M5. KAMMERER It's all laid out in the
attachment, which is the schedule; the specific

schedul e.
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MEMBER STETKAR.  Well, | heard, you know,

some rationale for a delay of around six nonths in the
ground notion response spectra. |'mcurious why this
ot her additional anal ysis, you know, then adds anot her

six months on to the end of that, for exanple, but |

guess we'll see it in the --

MR CHOKSHI :  You know, because it's the
same people who will be doing PRA, will be doing this
interim evaluation, particularly, the structural
fragility people.

CHAI RVAN SCHULTZ: All right. That's the
presentation. 1'd like to have an opportunity for the
committee to provide addi ti onal conments or questi ons.
M ke, starting with you.

MEMBER CORRADI NI :  Every time | get this
topic, it's an education. | wll say, though, that
maybe we shoul d di scuss in P&, but as we're going to
be getting changes in nmenbership, | think, maybe,
another tutorial like we had, | can't renenber, sone
of the folks in front of us here did this for a whole
day a few years ago, whether it's two, three, four,
five years ago, | renenber it.

But doing this again, | think, helps us
because we're going to have to conme back to this again

and again as this beconmes nore detailed. But other
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than that, | appreciate the staff's tine.

CHAI RVAN SCHULTZ: We'll look for an
opportunity. Joy?

MEMBER REMPE: | al so appreciate the
staff's time, but | have no comments.

CHAI RMAN SCHULTZ: Charlie?

MEMBER BROMWN:  No nore comments.

CHAI RMAN SCHULTZ: Bill?

MEMBER SHACK: It was a good neeting.

CHAI RMAN SCHULTZ: M ke? John?

MEMBER STETKAR:  Not hi ng nore.

CHAl RMVAN SCHULTZ:  Sanf

MEMBER ARM JO.  Yes, | thought it was an

excell ent presentation. A lot of work's been done.

The staff's on the right path. | like this new
initiative too. | see it as an augnmentation or an
i nprovenent over what we were going to do. In fact,

there could be some frustration that real hardware
wasn't really being upgraded when there was an
identified increase in the hazard, or the risk, and
this addresses that, and so | think that's a very
positive thing.

So, you know, these things take a |ot of
time, but if we can go in parallel, upgrading

equi pnent where there's a benefit, | think that's a
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great initiative.

CHAI RMAN SCHULTZ: Denni s?

MEMBER BLEY: Nothing newto add. |, too,
appreci ated the presentation and the staff, and |
think you got a great approach

MR. CHOKSHI : And by the way, we have
answer ed one of the questions, we | ooked up, so after
everybody finishes --

CHAI RVMAN SCHULTZ: kay.

MR, CHOKSHI : Ckay.

CHAI RMAN SCHULTZ: Harol d?

MEMBER RAY: Well, we're just at the

beginning of a long heavy burden of work. It's
sequestered here, I'mtold. |'mnot sure howit's al
going to match-up with what |ies ahead, but we'll see.

| don't think anybody can say right now, and that w ||l
be ny main point. It kind of echoes what M ke said,
which is, we're going to have a lot to |ook at,
ultimately, but this certainly a good status update.

CHAI RVAN SCHULTZ: Thank you. Dick?

MEMBER SKI LLMAN:  Thank you for a thorough
presentation. Look forward to hearing fromyou again.

CHAI RMAN SCHULTZ: Right nowI'd like --
oh, you said you had one response?

MR. CHOKSHI : Yes. | think, Dr. Stetkar
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your question about the refueling?

MEMBER STETKAR:  Yes. | renenbered. |
was t hi nking. Thank you.

M5. REGNER:  Yes, one of the criteria for
uncovering the stored fuel addresses when t he pool and
reactor are configured for refueling, so that's one.
The 72 hours goes back to the wal k-down gui dance.

MR CHOKSHI: That's true. This also cane
fromthat.

M5. REGNER: So that's pulled from wal k-
down gui dance.

CHAI RMAN SCHULTZ: All right. Before
close the neeting, I'd like to provide an opportunity
for public conments. |If there are nenbers of the
public in the audience here in the nmeeting room if
one would like to make a conment. Seeing none, we
have the bridge line open now. Yes. And so if anyone
on the bridge line would |i ke to make a comment,
pl ease i ntroduce yourself and do so.

Hearing none, 1'Il close the public
corment period. | would like to say, we have nade
some points during the neeting that, Nilesh, you' ve
taken some notes on. Two areas, specifically, we
talked in response to the spent fuel pool integrity

eval uation, one piece of it, but we also raised the
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i ssue associated with operator action that --

MR. CHOKSHI : Right. There are two things
| have. One is the relay chatter with the spent fuel
pool .

CHAI RMAN SCHULTZ: Yes, exactly.

MR. CHOKSHI: And operator actions on the
relays to that.

CHAI RMAN SCHULTZ: And we tal ked about
additional interaction and I think we all noticed
both the staff as well as the conmttee, that we are
in the first box of many on the chart that is well-
devel oped, so we |ook forward to those additiona
interactions. And | want to thank each of you for the
presentations today as well as your responses to the
guestions of the commttee. |I1t's been very val uable
to have the input at this point in tine.

And we've been | ooking forward to it, as
you i ndi cated, Nilesh, for the | ast several nonths, so
it's good to be able to conme together and we'll | ook
forward to further interactions. So with that, 1'l]I
cl ose the neeting and thank you.

(Whereupon, the neeting in the above-

entitled matter was concluded at 11:52 a.m)
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 Overview of Seismic Evaluation Guidance
(SPID)

* NRC Seismic Margin Assessments
(SMA) Guidance

* Industry Proposed Alternative Approach



SPID Overview

* Industry developed the guidance document
through interactions with the NRC

“Seismic Evaluations Guidance: Screening,
Prioritization and Implementation Details
(SPID) for the Resolution of Fukushima Near-
Term Task Force Recommendation 2.1:
Seismic,” EPRI 1025287, November 2012

« NRC endorsed the SPID guidance on
02/15/2013 with four clarifications



Contents of SPID

Purpose and Approach

Seismic Hazard Development

GMRS Comparisons and Screening of Plants
Seismic Hazard and Screening Report
Prioritization (Schedule)

Seismic Risk Evaluation

Spent Fuel Pool Evaluation

NOoOOaRsoLb =

Four appendices to SPID with detailed guidance on special
topics



Key SPID Positions — Hazard
and Screening

 R2.1 Seismic hazard reevaluations
— Seismic source characterization
— Ground motion models
— Site amplification
« Screening of results
— Reevaluated hazard (GMRS) vs. design basis (SSE)

« Screening evaluation focused on 1 to 10 Hz range

« Guidance for special cases (narrow banded exceedances
and low frequency exceedances)

— Use of IPEEE capacity for screening
 Criteria for adequacy of the IPEEE results



Site-Specific Seismic Hazard
Development



Regional and Plant Specific
Approach for Development of
the Site Seismic Hazard (CEUS)

« CEUS plants will use the latest regional
models for seismic source
characterization-CEUS Seismic Source
Characterization Model (NUREG 2115,
2012)

« EPRI 2004/2006 regional ground motion
model for the CEUS was identified in
the 50.54(f) letter. Update in progress.

 These regional models will be used to
develop the hard-rock seismic hazard
at each CEUS reactor location



CEUS EPRI
Ground Motion Model

Background (GMM)

Staff has previously endorsed EPRI (2004, 2006)
CEUS GMM and specified its use in 50.54(f) letter

Industry is proceeding with update of EPRI GMM

Industry requested staff endorsement by end of 2/2013
in order to meet 9/2013 due date for CEUS hazard
reevaluations

Staff unable to endorse updated EPRI GMM
— Treatment of uncertainty
— Adequacy of documentation



CEUS EPRI
Ground Motion Model (GMM)

Current Status and Path Forward

 Industry presented updated GMM at public
meeting on March 26

« Updated model appears to address issues
raised by peer reviewers and staff

 Industry requested 6 month delay for CEUS
hazard submittals

— Hazard submittals moved from Sept 2013 to March
2014



Regional and Plant Specific
Approach for Development of the
Site Seismic Hazard (WUS)

WUS characterization of seismic : SLHIRELA FAZ‘;'(;; FbulnEie
sources is much more site-specific.

Seismic source characterization is
being done on a site-specific basis
following a SSHAC Level 3 process

More data is available to develop
ground motion models

A regional ground motion model being
developed for Diablo Canyon, San
Onofre and Palo Verde and a “site-
specific” study for Columbia (jointly
with the DOE Hanford site)

Faults d ff ent colors
T [epre td pture
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iscrete rupture planes,
olid line with hachures
indicates rupture top and
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Site Response Evaluation

 For sites not founded on hard rock- an evaluation of the
amplification that may occur is necessary

* For each site
— Layering of soil and/or soft rock
— Thicknesses of layers
— Shear wave velocity and densities
— Nonlinear properties of the soil
— Uncertainties

« As each site varies in available data Appendix B of the
SPID outlines a process to estimate site response
amplification including the uncertainties

11
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Amplification

Uncertainty in Amplification
Functions

* Appendix B attempts to capture uncertainty in site

amplification as a function of amount of information
available and amplitude of input motions

« This uncertainty translates into changes in predicted
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Effect of Uncertainty on
Soil Hazard

1 Hz Hazard Curve
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SPID Non-Concurrence Issues

* Consistency between NUREG 2115 and SPID

— NUREG calls for potential site-specific adjustments
» CEUS-SSC is refined & up-to-date source model

« SPID constraints on source distances

— SPID constrains applicable sources for hazard
characterization

» 320 km for background sources
» 1000 km for large repeating sources

» Distance constraints do not exclude significant sources
* New site investigations not called for in SPID

— further geologic and geotechnical investigations

» SPID relies on existing site characterizations and
emphasizes uncertainty in site response
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Probabilistic Seismic Hazard Analysis
for GMRS

Seismic Source
Characterization
Model

r 9

Earthquake

Seismic Sources Recurrence

Magnitudes & Locations

Seismic Hazard
€ Curves

Ground Motion

Model :
Local Site Response

GMRS
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Phase 1
Outcome 1

Phase 1
Outcome 2

Screening — GMRS to SSE

Comparisons
Phase 1
Outcome 3
Plant Risk
No Further B Evaluation
Analysis Needed (SPRA)

Industry Testing Program for High Frequency
Sensitive components
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Screening — Use of IPEEE Results

Applicability

IPEEE SPRAs

IPEEE SMAs (Full & Focused)
Reduced-Scope

Enhance Focused to Full

Requirements

 |IPEEE Commitments

* |PEEE Modifications

* Deficiencies from SER

» Adequacy of
« Structural models
» Selection of equipment
« Screening
 Walkdowns
* Peer review
» Fragility/System modeling

18




Screening — Other Considerations

= S5E or IPEEE HCLPF
0.7 GRS

< - — Narrow Band Exceedance

» Up to 10% over limited range
« SPRA or SMA not needed

Acceleration (g)
= o o b
= (X1 L o

=]
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GMRS below Low Hazard Threshold
& Low Frequency Exceedance (<2.5Hz)

« SPRA or SMA not needed
 |dentify susceptible SSCs
» Determine HCLPF capacities
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Key SPID Positions —Structural
and SSI Response

» Structural modeling
— Facilitate use of existing models when appropriate

— Criteria against which existing models should be
reviewed

« Seismic response scaling

— Previously developed in-structure response spectra
(ISRS)

— Shapes of the previously used spectra vs. reevaluated
spectra

— Structural natural frequencies, mode shapes, and
participation factors

» Fixed-based analysis criteria for sites previously defined as
“rOCk”

20



Key SPID Positions —
Fragility/Capacity Calculations

« Hybrid approach for fragilities - Facilitate use of CDFM
approach

« Dominant risk contributors also evaluated using fragility
approach

Type SSC Composite Random Uncertainty Cs504./Cyo,
Bc Br Bu
Structures & Major
Passive Mech.
Components 0.35 0.24 0.26 2.26
Mounted on
Ground or at Low
Elevation

Active Components
Mounted at High 0.45 0.24 0.38 2.85
Elevation

Other SSCs 0.40 0.24 0.32 2.54
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Key SPID Positions — High Frequency
Test Program

* Industry has undertaken a test program to
evaluate the capacities of high-frequency
sensitive components

* Plants where reevaluated hazard is
predominantly in the high-frequency range
(>10 Hz) will reference test results

* Test program is divided into two phases

22



High Frequency Test Program: Phase 1

 Phase 1 was conducted as a pilot effort to
develop testing protocols for expanded Phase 2
program

* Representative sample of components selected
for Phase 1

* Focus was in the 20 to 40 Hz range using
different types of input motions

« Amplitude increased until equipment failed

acceptance criteria )3



High Frequency Test Program: Phase 2

Phase 2 will test an expanded sample of high-

frequency sensitive components

— Distribution of manufactures

— Variety of contact mechanical motions and physical
forms

Phase 2 test results will be used to confirm the

adequacy of components subjected to high

frequency input motions

— Plants with only high-frequency GMRS

— Plants performing risk evaluations 24



High Frequency Component Screening

25



Key SPID Position — Capacity
Based SSC Selection
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Key SPID Position — Capacity
Based SSC Selection

« Components identified as “high capacity” SSCs are
assigned capacities equal to the screening level
and retained in the system model

* Screening level may be set as either

— Level consistent with a HCLPF capacity that is 2.5 times
the GMRS or

— Level equivalent to the HCLPF that leads to a frequency
of failure on the order of 5x10-/yr using a mean point

estimate

 After performing the analysis a check must be
conducted to assure that the screening level was

not too low -



Key SPID Positions -
Additional Guidance

Large Early Release Frequency (LERF)
Comparison to ASME/ANS SPRA Standard
Peer Review

SPRA Documentation

Spent Fuel Pool Integrity Evaluation

28



Comparison to ASME/ANS SPRA Standard

29



Peer Review

* “In-process” peer review is acceptable
— Reviewers need to remain independent

* Findings should be based on a
CONSENSUS process

* Final review by the entire peer review
team to occur at completion of the project
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Spent Fuel Pool Integrity Evaluation

Failures of elements of
the SFP due to a
seismic event leading
to draining of the SFP

— Previous detailed
assessments of SFP
structural integrity

— Evaluation of SFP
focuses on potential
failure of penetrations

31



NRC SMA ISG

Draft ISG issued for public comments —
September 2012

Most of the comments related to
clarifications

Final ISG (JLD-1SG-2012-04) issued —
November 2012

No significant changes, peer review section
revised to reflect the latest guidance and
acceptance of “in-process” review
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SMA Scope
4.2

Ground Motion
and In-Structure
Response

4.3

Systems Analysis
4.4

Fragility and
Capacity

4.5

SMA Integration
4.6

Staff Positions on
Technical Issues

+ Addition of certain containment functions and systems to assess LERF
» HCLPF capacities for core-damage and large early release sequences

» Separate analysis of HCLPF capacities of sequences with and sequences without non-seismic failures
and human errors

» Chatter analysis and treatment of high-frequency response of certain SSCs

* Selection of the Review Level Earthquake

* Soil failures

» Development of in-structure response spectra

» Median seismic responses of systems and components

» Enhancements to the PRA-type systems SMA model beyond those in the original guidance
* “Mission time” for the accident analysis
+ Selection of the Seismic Equipment List

* Plant walkdown methodology

* Screening approach and level for of SSCs

* Fragility analysis method for evaluation of the HCLPF capacity of an SSC
* CDFM method for evaluation of the HCLPF capacity of an SSC

* Plant margin evaluation using the Convolution Method for sequence-level and plant-level HCLPF
capacity
» Guidance on using the “Min-Max” method for sequence-level and plant-level HCLPF capacity

33



R2.1 Overall Approach

PHASE 1

STAGE 1

NRC Reviews
Industry’s Hazard and
Risk Evaluation

Guidance (SPID)

Licensees Conduct
Seismic Hazard
Reevaluations w/
Updated GMM

NRC Screens &
Prioritizes Plants for
Risk Evaluation

STAGE 2

Licensees Conduct
Enhanced Interim
Evaluation &
Modifications

Licensees Conduct
Risk Evaluation

NRC Evaluates Risk
Evaluation

PHASE 2

NRC makes Regulatory
Decisions as Needed

* Safety Enhancements
* Backfit Analysis
* Modify Plant License

Modifications to
50.54(f)
Approach

34



Industry Proposed
Alternative Approach

* Enhanced interim seismic evaluations and

potential upgrades for FLEX Phase 1 installed
plant equipment

 Licensees conduct interim evaluations

— for plants where new hazard exceeds design basis
— In parallel with detailed risk evaluations described in
SPID guidance
* Licensees develop an expedited seismic

equipment list (ESEL) from FLEX for scenarios
involving loss of AC Power
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Industry Proposed Alternative Approach

« Strategy for coping with loss of AC Power relies initially
on installed plant equipment (FLEX Phase 1)
— BWR: RCIC pump and valves etc. and electrical equipment
— PWR: AFW pump and valves etc. and electrical equipment

« Using reevaluated hazard (GMRS) licensees develop
Review Level Ground Motion (RLGM = Scaled SSE)

« Demonstrate that ESEL items have sufficient capacity
to meet RLGM

« Modify ESEL items whose HCLPF is less than RLGM
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Path Forward

« Staff and industry work to reach
consensus on GMM for CEUS by August
2013

» Industry to formally ubmit Alternative
Approach

37



	Fuku.MeetingMinutes.SC04102013
	Transcript.Fukushima.SCMeeting.04102013



