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Mario V. Bonaca, Chairman, presiding.
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STEPHEN L. ROSEN, Menber
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P-ROGEEDI-NGS
(12:33 p.m)

CHAI RVAN BONACA: Let's get started and
wap up this briefing on fire issues.

MEMBER ROSEN: Are we on the record or
not ?

CHAI RVAN BONACA:  Yes.

MEMBER ROSEN: Okay. Now, you asked me to
go back, M. Chairman, and tal k again about the fire
dynam cs tools.

CHAI RVAN BONACA:  Not just a conplete --
| mean, | thought that --

MEMBER ROSEN: Ckay. No, | was on the
fourth issue, which is the --

CHAI RVAN BONACA: Al l right.

MEMBER ROSEN: -- which is post-fire
operator manual acti ons.

CHAI RVAN BONACA:  Ckay.

MEMBER SHACK: | mean, we can get those on
a CD, right?

MEMBER ROSEN:  Yes.

CHAI RVAN BONACA:  So go to the fourth --

MEMBER ROSEN: They're on a website,
actual ly.

CHAI RVAN BONACA:  Ckay.

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

5
MEMBER SHACK: | can get the prograns on

a website?

MEMBER ROSEN: | think they said that it
was on a website, but what | got was -- Mark Sally
gave ne the book, a three-ring binder, and a CD- ROM
Probably the easy way is to just ask him-- ask the
staff to have Mark Sally get a copy for you.

CHAl RMVAN BONACA: Ckay. So --

MEMBER ROSEN: Ckay. So, then, the fourth
issue -- let nme just recap. W' ve tal ked about
10 CFR 50.48, which is the rulemaking to allow
licensees to voluntarily adopt NFPA 805. W' ve tal ked
about post-fire safe shutdown associated circuits
analysis and the resolution of the issues there.
We' ve t al ked about these fire dynam cs tools. Andthe
| ast issue that came up at the subcomittee was a
di scussi on of post-fire operator manual actions.

Now, there's arul emaki ng underway onthis
speci fic subject to address what has been found out to
be wi despread reliance in safe shutdown anal yses on
manual actions by operating staffs, in lieu of
physical barriers and equipnent, which is what
Appendi x R woul d proscri be.

Now, current requirenents don't

specifically prohibit manual actions, but criteriafor
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when such actions can be relied on are needed. W've
t al ked about it inthe subconmttee as feasi bl e manual
actions. George had a problem with the word
"feasible.” "Anything is feasible,"” said he.

But what was really meant was, can the
operators, inthetinme allotted, get to the equi pnent
wi t hout havi ng to expose thensel ves to the effects of
the fire, snoke, heat, or radiation, and can do it in
a way that's in a procedure perhaps and not sonet hing
t hey have to i nvent or be heroic in order to carry out
t he acti on.

Now, you should wunderstand that that
rulemaking to allow reliance on feasible nmanua
actions has -- the NEI has petitioned the Comm ssion
to sinply codify the allowance for feasible manua
actions through the direct final rule process. In
ot her words, don't even bother to go through all of
t he hoops. They want it now, and they want it quick,
and that's still on the Comm ssion's table | guess
somepl ace.

Menmbers of the subcommittee listened to
the presentations on this subject, and basically
suggested that the industry and naybe the NRC staff
wor ki ng together should develop a quantitative

technique for evaluating manual actions that
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i ncorporates human error forcing functions intoit --
in other words, uses the kind of human error nodels
t hat we have, which deals with error forcing functions
and established threshold values for evaluating the
risk effectiveness and acceptability of nanual
actions.

In other words, take this manual action
that's relied upon by a plant, say, and set sone --
how likely is it that the guy will be able to carry
out that manual action effectively, using the things
that are in the handbook on human error reliability
prediction.

That's not -- this isn't new There's a
handbook out by Gutland & Swain that's been there a
| ong ti nme, or some ot her techni que that nay be equal |y
valid. And so there wasn't any conceptual difficulty
with accepting the idea that one could take reliance

on human manual actionsinfiresif they were properly

anal yzed.

And those were the four issues. As |
said, we'll have another subcommttee neeting in
February, and |I think -- and then a full comittee

neeting after that, just because we have to give the
Conmmi ssion the benefit of our views on the 50.48

rul emaki ng.
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8
MR. DURAI SWAMY: So we plan to wite the

report at that tinme?

MEMBER ROSEN. At that time, yes.

MR DURAI SWAMY:  What do you think the
timeframe will be approximately for the full conmttee
neeting?

MEMBER ROSEN:  February.

MR. DURAI SWAMY:  February.

MEMBER ROSEN.  Ckay.

VR, DURAI SWAMY: Well, Steve, | think
50. 48, we can |ook at the thing 1in the
Novenber/ Decenber timefranme, the draft final rule.

MEMBER ROSEN:  Yes.

MR. DURAI SWAMY: That's com ng to the full
comm ttee.

MEMBER ROSEN: Do you think it will cone
that early?

MR. DURAI SWAMY: Yes, sir. They want to
come and to talk to us in our Novenber neeting. And
if they can't give us the docunent, it'll be at |east
Decenber. So either Novenber or Decenber, we'll have
red letter on the draft final rule on 10 CFR 50. 48
during --

MEMBER ROSEN: Now you're getting ne

confused, Sam But the direct final rule is not part
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of 50. 48.
MR, DURAI SWAMY:  What ?
MEMBER ROSEN: The direct final ruleis --
VR,  DURAI SWAMY: Oh, no, no. "' m not
tal king about direct. The draft final rule on

10 CFR 50.48 to endorse NFPA 805.

MEMBER ROSEN.  Ckay.

MR DURAI SWAMY: So that rule we had red
letter.

MEMBER ROSEN: Yes, | wunderstand, and
that's what |I'mtal king about.

MR DURAI SWAMY:  Yes.

MEMBER ROSEN: That | think will be in
February.

MR DURAI SWAMY:  No.

MEMBER ROSEN: You're saying it could be
earlier than that.

MR.  DURAI SWAMY: They just said they
wanted to cone and talk to us in the Novenber neeting
or Decenber.

CHAl RVAN BONACA:  Novenber or Decenber.

MR DURAI SWAMY:  Yes.

MEMBER ROSEN: They' ||l have to work with
you and ne, but I think that's -- that's early, but I

-- you know, | don't have any -- |I'mnot against it,
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if they can get here that soon. | just assuned that
it would be next year, early next year, before they
could do it.

CHAl RVAN BONACA: Ckay. Thank you very
much for the presentation.

And now we have a presentation by Dr.
Nour bakhsh on the PI RT process. W had postponed this
before, and so we are looking forward to it now Co
ahead.

DR. NOURBAKHSH: Now | want to give you a
brief review of the PIRT process, and based on ny
review of the limtations with it and how we can
enhance the process.

MEMBER ROSEN. Woul d you do that also in
the context of what we just heard about proactive
mat eri al s degradati on?

DR. NOURBAKHSH: | will try to touch on

As you know, PIRT stands for -- or was
initially a step in CSAU net hodol ogy, code scaling
applicability and uncertainty val uati on net hodol ogy.
CSAU devel oped as a -- in order to support the revised
ECCS rule which was issued in Septenber 1988. The
pur pose of CSAU net hodol ogy/ val uati on nmet hodol ogy was

to denonstrate the feasibility of using best estimte
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pl us uncertainty approach.

So one step of CSAU nethodol ogy was
tabul ating all of the inportant phenonena because t hey
wanted to focus on the paraneters and phenonena whi ch
i npact the peak cl addi ng t enper at ure when t hey want ed
to do uncertainty, and at the sanme ti ne for assessnent
of experinmental prograns.

So, by the way, | | ooked at the PIRT in
the -- in order to review it, | just did a station
PIRT, and | found out that npbst useful PIRT was in
Engl and, but it even stands for -- it stood for Police
Initial Recruiting Test.

(Laughter.)

And the least -- actually, | found
hundreds of PIRTs, and the | east commobn was a neeting
on PIRT, again last year in England, on physical
interpretation of relativity theory. So there was a
wi de spectrum of PIRTs.

MEMBER ROSEN: Wl |, we want to hear about
t hat .

DR. NOURBAKHSH: Right. So anyway, what
PI RT process, since the initial devel opnent of CSAU
nmet hodol ogy, has been used in nuch nore applications
than it was envisioned for. |If you go back to the

background of CSAU net hodol ogy, that was a well-
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under stood phenonmenon, relatively. A lot of
experience in that, alot of tests, so there was not
really -- the know edge base was quite a |ot.

So the only reason for the PIRT in the
context of CSAU was just to tabulate systematically
all of the phenonena for conpleteness. It was a
brilliant idea to have a systematic approach to
i dentifying the phenonena.

But as we know, in your w despread use of
PIRT -- and Research is planning actually using PIRT
in prioritizing the research needs for advanced
reactor technical issues. | thought this is a good
time to |l ook at the past and what we have | earned from
all of these PIRTs. And by the way, they are very --
| mean, they are costly and resource -- | mean, they
are resource-intensive.

And to |ook at past several years of
experience with the PIRT --

MEMBER POVERS: That is one of the
comments | have gotten fromthe NRC project nmonitors
all the time. These PIRTs are incredibly expensive.
And when you think about it, you know, sone of the
fuel supports, they had six neetings with 30 people
maybe, maybe | ess, and we' re not tal ki ng about |i ke on

the order of an FTE.
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DR. NOURBAKHSH: On t he order of one FTE?

MEMBER POWERS:  Yes.

DR. NOURBAKHSH: | have been quoted two
FTE or three FTE.

MEMBER PONERS: | won't argue with you on
t hose. One FTE --

DR. NOURBAKHSH: |t was one or two, yes,
but one --

MEMBER POAERS: And the test runs -- an
| NPI LE t est nowadays runs a m|lion bucks. Turn the
reactor on; it costs you a mllion dollars?

DR NOURBAKHSH: Yes.

MEMBER PONERS: Don't do anythingwithit.
That just turns it on, shuts it back down.

DR. NOURBAKHSH: That's right.

MEMBER PONERS: | nean, that's just what
it coststoget thefacilitytoturnit onandturnit
off for youis amllion bucks, right? So now, is it
really all that expensive?

DR. NOURBAKHSH: W are not -- the issue
is not expensive, but do we get what we have spent
for? | mean, if we enhance the process, the product
woul d be nuch nore useful and nuch nore transparent.

MEMBER POVERS: But you start saying, "I

will agree with you" right up front, that if I spend
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any amount of noney and don't get what |'m after
that's expensive. Ckay? But to start in and say,
"Hey, this PIRT process is really expensive,” | don't
think it's so expensive.

| think it's actually a npney-saving
operation. It sure as hell saved the people in the
hi gh burnup fuels nore than it cost them because
otherwise they -- | nean, it is a gol d-pl at ed def ense.
| f somebody cones i n and says, "Well, you guys haven't
done X in your program" and you say, "W got a panel
of worl d-renowned experts together. They |ooked at
it, and they told us not to do X "

You' ve just saved yourself an enornous
amount of effort right there. That's worth an FTE
right there. ACRS sits there and says, "You guys
haven't done X." You've got a perfect defense, and we
can't say a damm thing about it. It shuts us -- it
shuts Peter up.

MEMBER ROSEN: It doesn't shut you up. |
know t hat nothing --

MEMBER FORD: | just grunble all the tine,
so they don't pay any attention to ne.

(Laughter.)

DR. NOURBAKHSH: All right. Oay. The

objective in here is to review the PIRT process and
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product application and to provide sone suggestions
for enhancenent of the process, basically.

An overvi ew of the PIRT process basically
is multi-step. You define what the problemis, what
the technical issue is, what are the objectives for
this PIRT, whether you are doing it for code
devel opnent or assessnent, or you are doing it for
uncertainty evaluation of the code, or sone
devel opnent of sone experinental program

Basically, then you define your system
what are you looking at? Is that in the vessel, or
you are | ooking at spent fuel pool, or basically the
third step woul d be to define the hardware. And then
you define the scenario. Basically, what are the
boundary conditions for these technical issues? And
if it is accident analysis, basically the definition
of the sequence.

And t hen, what are you | ooking for? What
would be -- you are doing it. What woul d be the
figure of merit or definition, evaluation criteria?
You are | ooki ng for peak cl addi ng tenperature, or for
PTS we are | ooking for pressure tenperature gradi ent,
t enperature basically.

And then, you identify and obtain and

revi ew t he dat abase which i s avail abl e on t he subj ect
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matter. And then, you cone to a -- the neeting. You
start with the brainstorming to put all these
pl ausi bl e phenonena on the table. The phenonena, by
definition of PIRT, is not -- it could be a process.
It could be a variable. It could be anything which
may i npact the figure of nerit or evaluationcriteria.

And there i s sone dependency between al
of these parameters, too, but they are not really
transparent in -- on those tables. For exanple, they
said on AP600 subcooling margin and boiling and
flashing. They are -- basically, your interest in
subcooling margin is really inportant, because it
i mpacts flashing or all of these paraneters or things
i ke that.

And then, the | ast step woul d be you rank
the inportance of these phenonena, have done in
different levels, could be done highly inportant,
whi ch has a dom nant effect on the figure of nerit, or
| owi nportance or nedium O you can give a nuneri cal
scale one to five, one to seven. And in sone cases --
| come back toit -- they use the Sally AHP process to
prioritize these. | nean, pair-w se ranking which
al so has been used to rank all of these phenonena.
And then, you docunent the results.

Soit's not really the process per se has
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not been docunent ed. | nmean, it was an evolving
process. It was one step i n CSAU net hodol ogy, and you
don't see the definition of the process or a manua
for the process or -- except a paper in Nuclear
Engi neering Desi gn sonme years back.

So iy observation so far inreview ng nore
than 20 of them was success in developing PIRT is a
strong function of the degree to which suppl enent al
information are well docunented. There are various
degrees that you could see, but sonetines those
implicit assunptions that experts nmade is not
transparent in those presentations. You havetogoto
appendi ces, or they were sonewhere.

Really, if you wanted to revise a PIRT,
you need to do a lot to understand why it was
i nportant or why there was a difference of opinion,
basi cal |l y.

So this shortcom ng may be partly due to
| ack of a systematic nethodol ogy to capture these --
all of these inplicit assunptions that the expert
made. And the way these -- of course, the product is
not only the tables, it 1is the supplenenta
docunent ation. But that suppl enental docunentationis
not really -- in sonme of them-- | amnot generalizing

it -- are well docunent ed.
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Sonet i nes t he i ndi vi dual panel nenbers may
be expert in some phenonena. In thermal hydraulics,
we don't have that problem because nost of these
t hermal hydraulic issues everybody is famliar with
t hat . When you go to an area which is nmulti-
di sciplinary, the chem stry aspect is inportant,
t hermal hydraul i cs, neutronics.

Then, 1 ook at burnup credit program |t
has -- sone panel nenbers nmay be expert in some
phenonena and | ess fam liar with other phenonena. So
in order to deal with this reality, they were asked
not to vote on the issues that they are not famliar
with. But all of these phenonena when you | ook at
them they are interconnected. They are a network.

When you are saying -- you are asking the
bottom | ine question, inmportance of this to my figure
of nmerits, he hastoinplicitly make sone judgnents on
some ot her phenonena whi ch he nay not be famliar with
to cone up with to do that ranking. So that is --
am not sure that this always coul d be done.

MEMBER ROSEN: Now, before you | eave this
subj ect, because | thinkit's very inportant relative
to the proactive materials degradation PIRT, | nean,
there you're going to have a | ot of experts. But the

fieldis sorobust and broad and i nportant that the --
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therew || be chem stry experts and materi al s experts.
But even the materials experts will be expert in one

aspect of materials and not others.

DR.  NOURBAKHSH: Or sone nechani ca
aspect .

In sone prior PIRT efforts, again, there
are nmajor observation Ilimtations. Pair-w se

i mportance ranki ng of conponents for phenonena-- this
AHP anal ogy cal | ed hi erarchy process. Basically, you
go top-down linear to -- you | ook at your component or
the time phase conponent and under each conponent's
phenonena. And then you rank them and then there is
an al gorithm based on ranking value of matrix that
t hey form

They cone up -- the idea behind this AHP
is that the peopl e are much -- when you have 20 i ssues
in front of you to rank, it's very difficult. But
when you conpare them pair-w se one by one of each
it's much easier. So you get the input of the expert
pair-wise two at eachtine -- all of the pernutati ons.

And then, you cone up at the end with an
idea of to --

MEMBER PONERS: But it doesn't work.

DR, NOURBAKHSH: -- come up with the

bottom i ne.
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MEMBER PONERS: It doesn't work. | nean,

t he whol e history of marketing is replete with people
doi ng pair-wi se ranking and finding Ais better than
B, and Bis better than C, and Cis better than A |
nean, it is replete with that. It fundanentally has
that flawand it, andit -- any tine you' re | ooki ng at
multi-attributes you run into this problem

DR. NOURBAKHSH: Actually, Sally hinself
recogni zed that, the man who devel oped AHP, and | ater
on actually criticized in his recent book AHP, and he
came up wi t h somet hi ng whi ch i s call ed ANP, anal yti cal
network 1T, that's looking at all of these
i nteractions because the real practical problens are
not |linear top-bottom especially the nuclear safety
i ssues.

W have feedback effects. W have
interaction with all of these phenonena and systens
t hat you cannot just ignore themand then --

MEMBER PONERS: It seens to nme that --

DR. NOURBAKHSH: -- trying to --

MEMBER PONERS: Well, it seens to ne that
the thermal hydraulics guys, when they inplenented
PIRT, didit right. And they said, "Look, fornulate
some sinple nodels and show ne quantitatively how

t hings work, or where the tinme scales are,” sonme way
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to do this in an analytic representation rather than
relying strictly on opinion.

And they had sone advantages in doing
that, but | think that when it's -- when that kerne
of an idea from the thermal hydraulics people was
taken and applied that the part they threw out was
that part. That may be incorrect. Show ne how
i mportant these things are.

For instance, | nmean, | made nmy attack on
sone of the recent PIRT activities yesterday. Ve
wote a diffusion equation for transport through
coated particle fuels. And that's a lot |ike these
t hermal hydraul i c equati ons you guys get to work with,
has a ot of ternms in it, has terns due to chem ca
di ffusion, pressure-driven diffusion, tenperature-
driven diffusion.

And | said, "Okay. Well, you've got al

of these things that are inportant,” and they let ne
get away scot-freewith that. And nobody -- nobody at
any time asked nme, you know, what's the relative
i nportance of these terns? |f they had, you know, |
woul d have had to admt that, hey, the only one that
matters is the DMCO-driven pressure through the

silicon carbide |ayer.

But they didn't do that, and | think that
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has -- the unwillingness to bring over that aspect of
t he PI RT process gets you into this ranking of opinion
-- opinion things in a non-transparent way.

VI CE CHAl RVAN WALLI S: In this thernal
hydraulics, there's a kind of discussion about the
technical stuff. People nmake presentations and you
| ook at this. So you sort of -- you are infornmed when
you --

DR NOURBAKHSH: You are well inforned
and there is a code. You have a |ot of sensitivity
calculations in front of you.

MEMBER POVERS: Ri ght.

DR. NOURBAKHSH: When you are going to
sonet hi ng you don't have a code for it -- for exanple,
advanced reactors -- and you don't know -- you don't
have that nmuch experience wth sone of these
phenonmenol ogy, it may not be as easy or at |east the
use of this is not going to -- | mean, | don't think
bet ween nine and six if you have one to 20, to ne |
t hi nk you shoul dn't give that nmuch wei ght between 15
and 20 or 11 and 20. Maybe one is -- maybe that's --

MEMBER PONERS: Can you find a physica
phenomenon where you cannot wite out a sinple tinme
scaling nodel -- tinme scal able nodel. | mean, Zuber

says he can scale every damm thing in the world.
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VI CE CHAI RVAN WALLI S: Can you scale

cracking and --

MEMBER SHACK: No way.

VI CE CHAI RVAN WALLIS: -- crack growth?

DR. NOURBAKHSH: No, not for cracking.

MEMBER SHACK: If | can wite a partial
differential equation, | don't need PIRT. |'m hone
free.

MEMBER POVERS: That's not really true,
Bill. | mean, that's --

MEMBER SHACK: G ve ne an equation. | can
do an awful lot with it.

MEMBER POVERS: You can do an awful | ot,
and -- but they --

MEMBER SHACK: | know howto live with the
terns and equati ons.

MEMBER POVERS: I nmean, why woul d they
have invented this PIRT in the thermal hydraulics
pl ace, which, damm, do they have a partial
differential equation? They've got a hell of a
partial differential equation.

MEMBER RANSOM  Although | think in the
case of thermal hydraulics nostly they focused on the
enpi ri cal parts  of it, li ke heat transfer

coefficients, triple flownodels, that type of thing.
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MEMBER POAERS: And | think this is not

different fromnost of these others, that the basic
equati on you understand -- and | think my questionis:
is there any physical phenonena where | cannot wite
down sone approxi mat e expression for the -- for what's
going on? | didn't say it had to be exact. | saidit
-- and, in fact, in the guidance on PIRT it says
sinmplified nodels.

MR. BAHADUR: And you could do order of
magni tude analysis to get rid of some of that, |ike
you sai d.

MEMBER SHACK: You can wite down the
equation, but you don't know what the terns are. You

don't know what the constants and the coefficients

are.
MR. BAHADUR:  So?
MEMBER SHACK: You knowt hey' re not big as
a house or small as a -- | think a lot of this --
nmean, the thermal hydraulic people, | mean, they've

got these enornous partial differential equations
whi ch are exact if you can solve them but nobody can
sol ve them exactly. So -- pardon?
MEMBER PONERS: They're not exact.
MEMBER SHACK: Wl |, inthe pure formthey

are exact.
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VMEMBER PONERS: No, they're not. No,

they're not. They don't work after you drop out of
t he conti nuumregine. And it happens to you a | ot, by
t he way.

MEMBER FORD: The problem |'m seeing is
that you're driving towards -- it does have a
sinplified al gorithmupon which we are going to nake
our decisions -- the sensitivity to these various
i nputs.

You nentioned that maybe this di scussion
shoul d be going towards material degradation. The
thing that kills us in materials degradation is that
one outlier like core work and core trials for BWR
which does not take into account any sinple
al gorithns.

And under certain situations where you
have everything el se held constant, it will be a big
pl ayer. |If you change these other constants, it's not
a big player. And so it's not a sinple algorithm
You can't come up with sinple algorithns.

So, therefore, you cane back to the idea
t hat you were nenti oni ng about, well, hownmany experts
do you need on this panel who understand enough of all
of the parameters which are inportant? And there's a

[imted nunber of experts, and not all of themcan do
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this, even for one system the BWR system If you go
into PWRs, forget it.
DR. NOURBAKHSH: But just give you one --
MEMBER PONERS: What? Do you mean there
are no experts in PWRs?

(Laughter.)

DR, NOURBAKHSH: | don't want to go
t hrough of these details of sone exanples that -- why
this AHP doesn't work. | have el aborated on that on

t hat docunent | gave you.

But since theinitial devel opnment of CSAU
net hodol ogy and PIRT process, there are -- | nean
procedures for expert elicitation. One is
NUREG CR- 6372 for probabilistic seismc hazard
anal ysis. There are sonme aspects of it which woul d be
useful that PIRT benefit fromthat.

There i s arequirenent for docunentation,
the role of technical integrator or technical TFI
what they call it, and different I evel. Sone of these
curves, if you put two of the staff nmenbers, they
could come up with -- if you advance prepare that --
| mean, the questionis -- a prudent question is half
of the reason as they say.

| f you prepare the questions in advance,

and then you cone up with the -- structure it well,
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and then be -- you can do a |lot of homework and see
what are the information available, where we are
havi ng probl em of understanding what are really the
mai n i ssues, then you can bring to focus better these
experts and get nore use of the -- those tines that
you are with expertise -- with expert, rather than
coming in a kind of brainstormng, half a day, one
day, to cone up with all of these tabul ations of al

t hese phenonena and paraneters.

And you really, inthe third day, you have
to cone up with sone kind of -- sometines it becones
nore working than forcing themto really understand
what is the informati on and why these judgnents are
bei ng nade.

Sonething that |1 found that had a
potential is the influence diagram Really, thisis
not -- it's called -- | nean, you can call it
cogni ti ve mappi ng, you can call it know edge mappi ng,
there's all sorts of nanmes for this. And basically,
this is sonmething that many people doit intheir m nd
anyway when they conme up with sone conclusions on
something they wanted to make a decision on the
j udgrent .

And these are really influence di agrans.

It's a good representation of major factors in the
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systemand howt hey i nfl uence each other. So it would
be a network of representing the thought process of
t he experts rather than questioning whether this is
important on -- with the directive to figure of nerit

and say why it isinportant. This inpacts this. This

i npacts this.

If it is material degradation, you go to
alittle bit of mcrostructure question -- inpact on
boundaries or whatever. |If it is thermal hydraulics,

you goto really nuch nore sub-issues. So it would be
a network of notes which represent the factors of
i mportance to the issue, and the directed arc shows
t he influence.

The qualitative systemanalysisisinits
infancy. But there are a | ot of good techni ques t hey
are using that we can use that. For exanple, you
could actually -- a lot of this inpact or influence,
inour field at least, is nonotonic. You can say if
you increase the tenperature, you increase the
potential. You could see the trend.

So you can put onthis directed arc a pl us
or mnus. That the negative inpact -- you increase
one, you decrease that. And then, you could put a
level -- high, low -- qualitatively. And t hat

qualitative influence diagram has been devel oped,
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which is -- should | ook at the potential for this.

But even graphical presentation of the
inmplicit assunption that experts nake the m nimal
woul d be a much nore transparent product than a table
wth a series of HL or 1, 2, 3, 4, 5 in front of
them and then | have to dig up the supporting
docunents. Sonetines it is not even there.

The exanple -- it's not really -- | nean,
| wanted just to put an exanple. For exanple, thisis
a technical issue and objective, and then you have
your hardware. And these are the boundary conditions.
The break size or break | ocation or whatever -- each
of them influence all of these networks. [It's not
cl ear here, you know, why.

But, for exanple, vyou put different
processes, phenonena, paraneters, and howt hey i npact
each other. As | say, you can put a plus here or
hi gh, 1 ow, and t hen howthese finally inpact ny figure
of nerits. So you nmke question -- which one is
inmportant? VWiichis not? So there's a network of --
and they each have a different opinion you can
capture, why these phenonmena were i nportant to figure
of merits, why sonme experts, why not other experts.

MEMBER FORD: For instance, in materials

degradation --
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DR. NOURBAKHSH: Materials degradation,

here you have your stressors. You have tenperature,
wat er chem stry, you have your --

MEMBER FORD: But all of the figures of
merit, which I'massumng --

DR. NOURBAKHSH: No. The figures of merit
would be -- three figures of nerit. You can stil
i nfl uence these things.

MEMBER FORD:.  Yes. But the figures of
nerit, the numbers you are going to put in each box
t hat --

DR NOURBAKHSH: No, no, they are not
nunmbered. It will be what -- you have an assessnent
like a matri x of influence of each on all of them and
eventual Iy on these.

MEMBER FORD: Yes. But all of those
figures --

DR NOURBAKHSH:  Yes.

MEMBER FORD: -- you have put in those
boxes are goi ng t o change dependi ng on t he val ues t hat
you put in the other boxes. You're going to have a
huge interacting -- it's a pulsating machine. It's
going to change. So how -- and it's going to change
dependi ng on the system of --

DR NOURBAKHSH: No. Al I'm-- yes. So
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t hat --

MEMBER FORD: How do you put that --

DR. NOURBAKHSH: There is -- actually, |
can refer you to papers recently published to address
that issue, that -- on the qualitative influence
di agr am That when you have one it's inpacted by
impact of the others, basically, or synergistic
effects you could capture them There are even --

MVEMBER FORD: And they can all change
dependi ng on the val ues put in the other boxes. They
would all --

DR NOURBAKHSH: Yes.

MEMBER S| EBER: Well, you're nore
interested in their relationships than you are what
snapshot you're taking --

DR. NOURBAKHSH:. But as the first step you

wanted to identify the inportant paraneters,

basi cal ly.

MEMBER PONERS:. Peter, | guess | have two
guestions. | fail to understand what |I' msupposed to
| earn.

DR. NOURBAKHSH: Let ne give you a better
exanple, if it's not clear here.
(Laughter.)

MEMBER POVNERS: Well, that'll straighten
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it out.

DR, NOURBAKHSH: No, no, no, no, no,
because you cannot read it. I mean, | don't know
whet her - -

(Laughter.)

MEMBER PONERS: | nean, let nme ask Peter
a question here, because you see the conplexity of
corrosion, and | see the sinplicity of it. You know,
if they're going to ask you a question, "Gee, Peter,
is tenperature inportant or not?"

MEMBER FORD: I n certain circunstances,
yes. In others, no.

MEMBER POVNERS: W are talking -- if you
| ooked at the process, they woul d say, "W are tal ki ng
about a boiling water reactor operating at the Browns
Ferry site, the BAR4, its 22nd year of life, andit's
operating at full power."

MEMBER FORD: And a constant |oad and --

MEMBER POVERS: Yes.

MEMBER FORD: -- degrees Centigrade, to
define --

MEMBER POVERS: Yes. You define the
scenari o.

MEMBER FORD: And if you go into
shut down - -
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MEMBER POVNERS: No, no, | didn't ask you

anyt hi ng about shut down.

DR NOURBAKHSH:  No.

MEMBER POVERS: I only asked you about
this scenario. | asked you the tenperature and --

MEMBER FORD: Under that defined system
as a variable, no.

MEMBER POVERS: Ckay.

MEMBER FORD: Because you --

VEMBER S| EBER: How about the cracking
t hey had at Davi s-Besse? WAs tenperature inportant?
Right? WAs pressure inportant? No.

MEMBER FORD:  Ckay.

MEMBER Sl EBER: Is the heat nunber
i mportant? Conposition? Chemstry?

DR. NOURBAKHSH: Ckay. So you're goingto
have a different diagramfor each conponent.

MEMBER PONERS: | f you | ook at the -- what
they did for the fuel, the high burnup fuel, they
said, "Ckay. Were high burnup fuel PWRs, ATWS, BWRs?"
| mean, they were very, very specific. And within
t hose things they | ooked at a specific plant.

MEMBER FORD: So you coul d have a whol e - -

DR. NOURBAKHSH: For each conponent you

wi Il have one of these, and --
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MEMBER FORD: -- and each operating

condition will -- sorry.

DR. NOURBAKHSH: Operating conditions are
fixed. Wen you are saying, for exanmple, this is the
reactor pressure vessel or upper head, or whatever,
you know what i s the environnent that this is exposed.
You know the tenperature. You know the water
chem stry. The variability between the fleet is not
really that nuch.

MEMBER FORD: So for every system defined
system condi tion -- mat eri al , fabrication,
composi tion, blah, blah, blah --

DR. NOURBAKHSH: You put everythi ng whi ch
you define the environnents, yes.

MEMBER FORD: Ckay, fine.

DR. NOURBAKHSH: And then, you put the
degradati on mechani snms here or -- and then the figure
of nmerits, what you want it to do, potential for
initiation, potential for detection.

MEMBER FORD: You can fill those --

DR. NOURBAKHSH: The time before the
initial -- whatever.

MEMBER PONERS: And what |'m struggling
wth --

DR. NOURBAKHSH: You can put nulti figure
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of merits, basically.

VEMBER POVERS: VWhat | struggle wth
heroically is, what aml supposed to do with this Chef
Boyardee factory that you've stuck up here?

DR NOURBAKHSH: Wi ch one?

MEMBER POAERS: | nean, it takes nme an
hour to sort out where all of the effort is going. |
mean, why is --

DR. NOURBAKHSH: Ckay. No, no, no, no.
| transferred this to a matrix for you. This matrix
woul d be a square matri x. You knew the i npact -- when
it is zero, you see it doesn't have inmpact. And then,
you put high, low, or one to six, whatever you want.
They call it a super matrix.

MEMBER POWNERS: Ckay. Now, what's
different between a matri x and a tabul ati on that has
hi gh, nmedium and lowon it?

DR. NOURBAKHSH:  You see the inpact of
each phenonena to others, each sub-issue. For
exanmpl e, you see the inpact --

MEMBER PONERS: G ve ne an exanpl e.

DR, NOURBAKHSH: Exanpl e. You see
flashing is inportant. You see why it is inportant.
Because flashing you see the inpact of flash --

depressurization on flashing.

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

36
MEMBER PONERS: The i npact of flashing on

fl ashi ng?

DR. NOURBAKHSH: And then -- no.

MEMBER PONERS: | nean, that's --

DR. NOURBAKHSH: For exanpl e, you went for
a small break LOCA. Let me tal k about small break
LOCA. Small break LOCA basically you will have to
| ook on the peak clad core uncovery. Basically, you
are |looking at depletion of water or addition of
wat er, one of these two issues.

So when you are flashing, you renove

wat er . At the sane tinme when you flash, you
pressuri ze. That pressurization has an inpact --
well, I'Il conme to that exanple.

This is |i ke AP600, and then | cone back
to here. This is different than -- | don't know why
| don't see that line yet. |It's different than --

MR. CARUSO | think what he's trying to
do is he's trying to explain this is a docunentation
process. Ckay. Very often --

DR NOURBAKHSH: This is implicit --
exactly. |If they are not different than PIRT --

MR. CARUSO Right, right.

DR NOURBAKHSH: -- captures inplicit

assunpti on.
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MR. CARUSO Very often you get these

groups of w se nen together that produce pearls of
wi sdom and the pearls of wi sdomnmay be wonderful but
peopl e don't always understand how they arrived at
t hose pearls of wisdom Andthisis just away totry
t o expl ai n and docunment howt hose pearls of wi sdomgot
generated. Does that nake sense?

VEMBER POVERS: If this is an effort to

conmuni cate, | know one individual that it's just
failing terribly on. GCkay? Because all 1'mdoingis
|'m getting dizzy finding out -- | nean, there's

not hi ng |i near about this.

DR. NOURBAKHSH: That is exactly what |
was trying to say. It's not linear. It has a l|lot of
f eedback effects and a lot of --

MEMBER RANSOM Vell, it seems to ne
you' re noving away fromthe purpose of PIRT, though.
The purpose of PIRT was sinply to, in a qualitative
framework, to reduce the nunber of variables, you
know, that you nust | ook at.

DR. NOURBAKHSH: That is what these are.
| took it fromthe table. |It's half of that table.

MEMBER RANSOM Thi s i s begi nning to | ook
li ke --

DR NOURBAKHSH: This is why it is
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important to ny figure of nerits here.

MEMBER PONERS: |If you see that, | would
surely like you to tell me how you see that.

VI CE CHAI RMAN WALLI'S: This | ooks to ne
i ke the beginnings of a system dynanmi cs nodel for
LOCA, which is a kind of --

DR NOURBAKHSH: Yes, qualitatively.

VI CE CHAI RVAN WALLI S: -- pseudo code
where you wite down all of these boxes and --

DR. NOURBAKHSH: Exactly.

VICE CHAI RVMAN WALLIS: -- say this one
affects this one. Instead of witing equations, you
wite a sinple thing -- this one --

DR NOURBAKHSH: Exactly.

VI CE CHAI RMAN WALLI'S: -- when this gets
bi gger, that gets smaller, and here's --

MEMBER POVERS: Well, that's the idea
behi nd neural networks, andthat's what it's begi nning
to look like. W are sinply putting --

DR. NOURBAKHSH: That's exactly what it

iS.

MEMBER POWERS: -- of all of the
effects --

DR. NOURBAKHSH: W are not saying that --
we are not substituting these two pairs. W are
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saying this is a better way of presenting it. This
way you force the experts to give you the exact
rationale for their inportance.

MEMBER PONERS: | f you presented that to
nme, one of two things would happen. | would be
abusive, or | would just turn you off. There is
not hi ng bei ng conmuni cated here.

VI CE CHAI RVAN WALLI S: Don't put himon a
PI RT panel.

(Laughter.)

MEMBER POAERS: Wl |, that's the for God's
sake truth. Don't ever put me on anot her one, because
|"mso disgusted with what | see as the real problens
withit, but | --

DR. NOURBAKHSH: Are you confortable with
t he tabl e havi ng a phenonena versus ot her phenonenon
figure of nerit at the end? And then, you see the
i mportance of each relative to other ones. | nean, go
through a matri x. The colum and the -- that's
exactly what it is.

MEMBER  POVERS: It's wonderful |y
efficient. It's nmuch nore useful to nme --

DR NOURBAKHSH: Yes, yes.

MEMBER PONERS: -- than this.

DR. NOURBAKHSH: [t's much nore useful.
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That's being transferred to a matrix, basically.

VI CE CHAl RVAN WALLIS: Well, it'samlti-
di nensional matrix that you're tal king about.

DR. NOURBAKHSH: But you don't have to do
it if youwanted to actually -- one way of doing it --
doing it in multi-Ilayers. A square matrix of
identical itens and figure of nmerits.

MEMBER FORD: But this idea of a square
matrix with figures of nerit, and just comng up with
a nunber off the table, that assunes that it is
linear. It assunes that you' ve got a sinple
l'inearized --

DR NOURBAKHSH: No, no. All that's in
the matrix -- you put high, low, or inportant -- |ow
i nportance, highinportance, or norel evance. You put
zero. So you see what inpacts what, what influences
what, and how t hese influence the figure of nerits.

MEMBER FORD:  Ckay.

DR. NOURBAKHSH: That's basically
capturing inplicit assunptions that an expert makes.
And then you can nake that one, based on that, which
experiment in that matrix -- you can actually fill
t hat up, which experiment or whi ch anal ysis or what is
your rationale for that, in a very much transparent

way .
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VMEMBER LEI TCH: So every one of those

arrows, then, would have not only a direction
associated wth it, but a relative inportance
essentially.

DR, NOURBAKHSH: | nportance, yes.

MEMBER LEI TCH: Ckay.

MEMBER PONERS:  Your matrix ideais vastly
superior to this, because --

DR, NOURBAKHSH: Yes. These are very
difficult actually to produce even, but one way of
making -- sinplifying it, making nmulti-Ilayers, top-
down approach basically. You put the basics and then
open the box to go to nore details if you want it, to
present this. But | wanted to present it alittle bit
nore --

MEMBER POWERS: Apostol akis | oves these
di agrans. And every tine he puts one up, | just throw
things at it.

VI CE CHAI RVAN WALLI S: It's nore the
systemdynani cs peopl e who | ove these, and this is all
they do is draw things |ike this.

DR, NOURBAKHSH: That's what it is.
That's basically the rel evance there on --

MEMBER POVERS: |f you can replace this

with a two-di nensional matrix --
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DR NOURBAKHSH: But that --

MEMBER POWERS: -- where | can readily
ready the fact that the liquidinventory depletion has
nothing to do with the | RAST injection.

VI CE CHAI RVAN WALLI S: But the problemis
you' ve been brought up in these American cities where
all of the streets are a rectangul ar pattern. Thisis
nore li ke atraditional Europeancity, where there are
all kinds of ways to get fromhere to there.

MEMBER POVERS: But we know that the
t opol ogi sts di scovered that in Gurtenburg there was
not a way to get there w thout crossing the bridge
twice, right?

(Laughter.)

VI CE CHAl RVAN WALLIS: Well, you may find
the sanme is true here. | mean, you can --

MR. CARUSO. W actually saw one of -- we
actually sawsonething like this -- that this week at
the fuels nmeeting. Do you renenber the slide that

t hey put up about howthe fuels codes interacted with

one another? You weren't there, but it -- you were
there, Peter, and that -- | mean, it |ooked just |ike
this. It was a spaghetti network.

MEMBER PONERS: W said abusive things to

t hem about it.
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MR. CARUSO And we sai d abusive things to

them But the point was to showthat there were a | ot
of different factors that interacted with one anot her
i n ways that may not have been entirely obvious to the
uninitiator.

And they were just trying to expl ain that
this is a conplex scenario, this is a conplex issue,
and there are a lot of different players. That's all
they're trying to do.

VMEMBER POVERS: In the fuel area, you
know, they're trying to say, "Hey, don't go |ook at
this, becauseit's so conplex you'll never understand
it."

MR. CARUSO. Well, you know, that's not a
good thing to say.

MEMBER POAERS: Wl |, | nmean, that's what
they're deliberately trying to say. And | think
that's what this kind of diagramdoes. It says -- it
enphasi zes the conpl exity rather than the sinplicity.

MEMBER SI EBER:  Yes. [It's to inpress.

MEMBER POVNERS: Well, | nean, these are
all pretty sinple systens.

CHAI RVAN BONACA:  Well, in slide 17 you
strike a -- you nake anot her statenent regardi ng | Ds.

Do they help -- so that the individual expert can nake

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

44

a judgnent in their own areas of expertise w thout
making any inplicit subjective judgment on the
i mportance of other phenonmena? That was the probl em
you told ne.

DR, NOURBAKHSH: Yes.

CHAI RVAN BONACA: Coul d you el aborate on
that, explain to ny why it is.

DR. NOURBAKHSH: These are, again --

CHAI RVAN BONACA: Take the Figure 14.

DR. NOURBAKHSH: | nean, this is a very
sinmpl e system But suppose sone experts are -- these
are sonme of the chem stry i ssues found in here. Sone
of themare hydraulics i ssues here. And they are al
i nteractions between there. So you get only expert
opinion and elicitation on these interactions, which
is chem stry, without the -- just nmakes the i nportance
to this without saying howinportant thisis tothis,
because --

CHAI RVAN BONACA:  Ckay.

DR. NOURBAKHSH:. -- you have to integrate
all of these different expertise to the figure of
merit.

MEMBER FORD: But in order to do the
interrel ati onshi ps between that bl ock and thi s bl ock,

you need a nodel to start with.
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DR. NOURBAKHSH: It's not a nodel. You

can do it qualitative as the PIRT are doing, just
maki ng the inmportance. This is inportant, this is
i mportant, and there are --

MEMBER PONERS: | |ike the way we do it on
t he source term Tom which they -- 1"l vote for five
percent, Tomsays si x percent, Ji mGeseeky says seven,
and the French guys says, "No, I'I|l bid eight and a
half," and so he w ns because he got the highest
nunber, right?

MEMBER KRESS: Thi s, though, rem nds ne of
t he deconposition process they did for 1150. They' ve
taken the conmplex thing and deconposed it into its
parts. And then you could let the experts vote on
different parts of this.

For exanpl e, just | ooking at the one that
he's got up there, let's say our interest was in the
m ni mum vessel core inventory. W' ve only got two
arrows feeding into that. One of themis makeup, and
one of themis depletion. Well, on each arrow you put
a .5.

Then, you go to the liquid inventory
depl eti on, you've got one, two arrows going into it,
core flashing and core voltage. Well, core flashing

gets rid of maybe a tenth of the fluid, and core
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vol tage gets rid of nine-tenths of it. Sol'd put .9
and a .1 on that.

|'d start working my way up this thing,
and |1'd have nunbers on each one of these things. And
eventual ly | think you can conbi ne those nunbers and
-- to get an inportance neasure for each one of these
t hings on the bottomthing you're interested in.

CHAI RVAN BONACA: They're trying to nake
it look Iike a PRA is what --

MEMBER KRESS: Yes. | think he has an
i dea here that's worth pursuing. You know, you have
to be sure you get all of these lines right, and al
of these itens on here right.

VI CE CHAl RMAN WALLI S: That's what system
dynam cs people do -- accept and consider these .9's
or .1's. They have a kind of equation, and it's

either a differential or it's a linear thing, which

says that --

MEMBER KRESS: Yes. |'ve replaced this
wth --

VI CE CHAI RVAN WALLI S: -- by a certain
amount of --

DR. NOURBAKHSH: That deconpositi on cones
to your mind if you -- | mean, you do it nentally.

You have this picture basically, nay be a sinple way
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of --

VI CE CHAI RVAN WALLIS: Howis --

DR. NOURBAKHSH:. -- to come up with these.
And if they're witing for the rational es, they have
to explain all of these things, if they have done it
correctly. But you force themto -- explicitly to
be --

MEMBER KRESS: You'd have to have sone
sort of nental nodel of sonme of these things and
integrate with tinme, actually, with them | think it
coul d be useful.

DR. NOURBAKHSH: They do it at different
times. That's how --

MEMBER KRESS: Do it at different tines,
yes.

DR NOURBAKHSH: Different tines which are
-- the dom nant phenonena ar e not changi ng, basically.
That's how they do it for snmall break LOCA, initial
bl owdown and then different phases.

But instead of voting which phase is
i mportant, each phase provided the condition to the
second phase. You cannot say the way they did it for
AP600. The initial bl owdown is not inmportant. It may
provide some initial condition to initial -- |RWST

initiation, for exanple, phase or ADS bl owdown phase.
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But there are sonme actually available --
you can put all of these things there top-down. You
will put themin smaller boxes, open them | nean
the agency actually is talking about know edge
managenent initiatives, that they wanted to capture
the infrastructure of know edge that --

VICE CHAIRVAN WALLI S: This is an
iterative process. | mean, if you're going to do a
new anal ysi s of a newreactor with thermal hydraulics,
you mght start like this. And this tells you the
t hi ngs you have to worry about in your code. So you
set up the code, and then you run it and you do all of
t hese things, and you say, when |'ve done all of this
stuff with the code, did it have the sort of -- did
t he pi eces have the i nportance that | thought they had
when | started out? You ve got to go back to the
| oop- ar ound.

MEMBER KRESS: Yes.

VI CE CHAI RMAN WALLI S: That's the thing
criticized themfor. They treated it as sort of a
| i near process. But the experts set up the PIRT, and
if the expert opinion was wong, and the code shows
it, it never gets fed back at the begi nning again.

MR. CARUSO. But you shoul d even be doi ng

this as a design. This is the way an engi neer shoul d
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do a design of anything. You conme up with a nodel in
your mnd, you wite it down, you think about it, and
you iterate it. You have to do that.

DR. NOURBAKHSH: And t hen, when you want ed
to do code verification, it's not whether these
phenonena are inportant. It's whether these
phenonena' s dependency on other variables is rightly
captured in the code.

The code may have all of these phenonena,
but the dependency may not be there. The inportant
difference is that we've captured it there.

VI CE CHAI RVAN WALLI'S:  You know, it has
condensation but it doesn't consider the effect of the
non- condensabl es, for instance.

DR. NOURBAKHSH: So you don't have to have

a busy slide like this. You can go top-down,
basically. If youdo it correctly, you can go -- you
can derive this -- the top-down scaling from these

di agrans basically, what are the input and out put.
VI CE CHAIl RVAN WALLI S:  Are you sayi ng t hat
t he experts together nmake up this massive di agranf
DR. NOURBAKHSH: No. What |I'msaying is
you do advance preparation based on t he know edge, and
then put that matrix in front of them and you come up

wi th sone suggestions even if you want based on the
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i nf ormati on.

VI CE CHAl RVAN WALLI S: Well, | could as an
expert say, "Look here, you've m ssed out on one of
t hese bl ocks, and you can't put it in."

DR. NOURBAKHSH: The conplete list, you
can look at it. Wth a matrix, you could see, okay,
t hi s condensati on has an effect onthis. | don't see
it inthe mtrix. Thisis zero. | have to change it
t oo high. And sonetines there are di fferent opinions.
Then you know what to expect, where they are
different. |It's nore transparent.

When you do -- if you have a diagramli ke
this, a draft final, then when you have a test you
know the test addressed this part of the diagram
basi cal | y, addressed this phenonena, this phenonena,
and thi s phenonena. Then, you coul d see what are the
i mportant boundary conditions for this test, whether
this test really scales well or not. You know what
are the inportant parameters that should come to the
test in order to address this issue.

If you need to do a little bit nore work
-- but | think it's payoff as well as transparency of
theresult or capturingtheinplicit assunptions. And
then, revision would be rmuch easier. As you |learn

nore, you can go back and update these things nuch
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easi er than updating a pair.

You cannot just change one of these high
to | ow based on one experinent. You know exactly I
have | earned now -- for each of these arrows, you can
actual ly ask the | evel of know edge, too -- high, | ow,
no, or whatever. And then you can capture later on
where there is i nportance and hi gh uncertainty. Wen
we have nore know edge, you go back and redo this.

VI CE CHAI RVAN WALLI S:  Ckay.

DR NOURBAKHSH: So with each directed
arc, you can ask three questions -- howinportant it
is, the rating which is very nmuch positive, negative,
t hen you coul d see the conpensati ng ef fect soneti nes,
in sonme tests or sonething like that. And then, the
third question the | evel of know edge.

Actual ly, something like that has been
done for when they were assessing the inpact of Cl ean
Air Act, basically, the process of issues. And DOE
actually sponsored sonmething like that, and they
actually were in their -- defending their approach
They were saying that we are not generating a bl ack
box. This is a glass box. You see everything.

VI CE CHAl RVAN WALLI S:  Ckay.

DR NOURBAKHSH: So as | said, this

provi ded a better -- a good context for capturing the
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inmplicit assunptions. And they are nore transparent,
t hese things, than a table for revision. | nentioned
that -- howthese di agrans coul d be used when you have
different expertise on different areas in multi-
di sciplinary type of issues.

And i f you wanted, really, to do a ranking
of these processes, there are tools avail abl e which
are basically looking at this super matrix that |
mentioned and trying -- again, pair-w se ranking of
the super matrix,a nd then conme up wth the
prioritization of each phenonenon or processes.

Basically, what you could nake the case
for -- | mean, you take into account all of the
f eedback effects and the interactions between all of
t hese phenonena.

And, basically, that summarizes ny
presentation.

CHAI RVAN BONACA: Very interesting.

MR CARUSO Can | just add one nore --
|"m sorry. | just wanted to add one nore conment.
The former regulator -- when | used to say the word
"PIRT" to the industry, this is what they used to
think of, and this is what caused themall sorts of
aggravati on. | used to think this and see dollar

si gns.
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We also used to tell themthat PIRT could
consi st of two engineers sitting around a table one
afternoon |isting everything that was i nportant. And
i f that worked, that was just as nuch a PIRT as this,
t hey thought. And | just throw that out as an
observation. | think this is a great idea, but this
is just one thought of PIRT in a whole park of
potential PIRTs.

DR. NOURBAKHSH: And then, if you have
that super matrix, you can put the initial of
experinment in the simlar super matrix. You seethis
experiment address the inpact of thistothistothis
tothis, where we have m ssing -- where we are m ssing
as far as database.

VI CE CHAl RVAN WALLI S: What you' re sayi ng,
| think, isthat thisisn't just at the PIRT stage of,
say, evaluating a code. There is also the validation.
There's the conparison wi th experinment. You can do --
you can use this kind of thing as well. You can say,
"I've got this experinment."

DR NOURBAKHSH: Yes.

VI CE CHAI RMAN WALLI'S: "How does it fit
into this kind of a picture? Wich of these boxes
does it give nme information about ?"

DR. NOURBAKHSH: Exactly.
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VI CE CHAI RMAN WALLI'S: Right. And that

m ght be hel pful when we're |ooking at review of
AP1000 and we're saying, "Look, you're saying these
experinments are adequate. But which of themhas any
rel evance to this piece down here which, you know,
PIRT says is inportant?"

DR. NOURBAKHSH: These experi nents address
t hese issues. But the boundary conditions are very
transparent, what -- you should be wusing that
experiment as a boundary condition, but that you are
actual Iy addressing that or not, it's there or not in
the test -- separate effect test facilities,
basi cal |l y.

MEMBER PONERS: Well, thank you. That's
interesting, and | appreciate your -- quick coupl e of
ot her questions that conme to mnd on this. Suppose
that 'mthe NRC, and | wanted to do a PIRT on what's
important inasystem |If you get two peopl e together
like Peter and |, because we see eye to eye and agree
on everything so conpl etely, that obviously gives you
an i nadequat e PI RT, especiallyincontroversial areas.

So you want sonebody with ort hogonal vi ews
on things, or different views on things. And there's
going to be a third person into this thing, and you

know t hat Peter and | are such nice guys that we won't
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browbeat that fellow. So it's okay.

What is the proper size of a PIRT panel,
wi t hout getting too unwieldy? If | have -- if |
invite the nucl ear engineering faculty of all of the
nucl ear engi neering schoolsinthe United States to be
on the PIRT, that's probably the unw el dy.

DR. NOURBAKHSH: Previ ous experience, at
| east fromwhat | read, sone of the Brits' and Gary's
work, is that nore than four or five was very
difficult to get consensus. That's why even in the
burnup credit they cane up with voting, basically.
They were not really -- they could not make -- when
you have 20 in the room it's very hard to nmake a
consensus on the issues.

But this way, you are forced to el uci date
the informati on nore rather than el uci date personal
opi nion. You base it on sone information that shoul d
be there. And then, when you coul d see exactly where
t he hol es are, where the m ssing know edge i s, inpact
of what on what, rather than -- you could see why
t hese phenonena sone people voting it six, the other
one three. It's a little bit -- they nay have the
same opinion on interactions, and this is a better
tool for consensus-building, too, in a way.

MEMBER FORD: But you say when you have a
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| arge nunber of people -- | can understand from a
deci si on-maki ng process it is sonetinmes bad. The
Brits, when they do their materials -- provide to the

materials degradation planning for their defense
reactors, |ightwater reactors, they use 20, 30 peopl e
on the panel, put all of the relevant data on the
table, and then they discuss as a group as to the
rel ative inportance of those packets of data. And
they do it very nmuch qui cker than one year. They do
it in a nonth.

DR. NOURBAKHSH: But their preparation for
that nmeeting may be quite -- nore substantial than
what we do for PIRT here. |If you prepare it well in
advance, and you know exactly what the data is, where
the m ssing elements are, the know edge base is, and
the rationales, a fewtechnical staff could sit down
-- which are know edgeable on the whole integrated
i ssues, basically, ageneralist who could sit down and
develop theinitial structure and the inportance. And
t hen, when you have the experts it doesn't take that
much time, because you start with a nuch focused ki nd
of agenda.

VI CE CHAI RVAN WALLI'S: Do the Brits make
nore use of academ cs?

MEMBER FORD:  Yes.
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VI CE CHAI RMAN WALLI'S: | think you need

sone reality check on this. There's nothing like
having a --

(Laughter.)

Yes, | nean that seriously. | nean, |
t hi nk you get peopl e who have been i n t he busi ness al |
of their life. They always think that A, B, and C
i nfluence D, because it has al ways been t hat way. And
to have to explain that to some, you know, fair,
honest, you know, know edgeabl e, smart enough -- if
there are any |like that -- academ cs, you know, is a
very good discipline to have.

It's a representative of the outside
world, and it's useful to have that sort of person --
or not sonmeone who i s egocentric and all of that kind
of nonsense that you find in academ cs, but soneone
who is willing to balance information and say, "You
told me this. Now convince ne." That sort of thing.
So I would just look for that kind of representation
on a PIRT panel.

MEMBER KRESS: G ve thema psychol ogi cal
test first?

DR NOURBAKHSH:  Yes.

VI CE CHAI RVAN WALLIS: Well, the problem

in this country with the nuclear business is that
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everyone is corrupted. And everyone who i s an expert
has been hired by either the industry or the NRC

MEMBER KRESS: Right.

VI CE CHAI RVANWALLI'S: It's very difficult
to find anybody who you can say is independent.

MEMBER KRESS: They're all corrupt, that's
right.

VICE CHAIRVAN WALLI S: They're all
cor rupt ed.

CHAI RVAN BONACA:  Any ot her questions for
Hossei n? Thank you for your presentation. | think it
was i nformative and tinely, and we' || see sone results
soon.

So with that, we have on the agenda here
-- we have presenters, but we have al so breaks. So |
see that thereis an intense desire for the nenbers to
take a break, so let's get together again at five of
2: 00.

(Whereupon, the proceedings in the

foregoing matter went off the record at

1:40 p.m and went back on the record at

1:55 p.m)

CHAI RVAN BONACA: Okay. We can get back
into session.

The next presentation that we have today
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i s on Operating Experi ence Assessnent Report - Effects
of Gid Events on Nucl ear Power pl ant Performance. And
we have | believe two presentations.

MEMBER LEI TCH: Yes, that's right.

CHAI RVAN BONACA: Al right. Al right?

MEMBER LEI TCH: Al right.

CHAI RVAN BONACA:  Yes.

MEMBER LEITCH: Go to nme first?

CHAI RVAN BONACA:  Sure.

MEMBER LEI TCH:  Thi s operati ng experi ence,
this particul ar quarter we thought it was i nportant to
just tal k about swi tchyard- or grid-related scrans.
And there's a couple of different conponents to that
di scussi on.

Let ne rem nd you t hat we had a di scussi on
of this -- generally of operating experience with the
plants inthe July tinefrane. And during that timeit
appeared to us as though there was sone indication
that there were an increasing nunber of what | call
switchyard-initiated scrans. And I'lIl explainin a
mnute what | nmean by that term

We were not surethat it was statistically
significant, but during that particular three-nonth
time period leading up to July there was perhaps 13

automatic scrans. And | think we -- there were about

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

60

seven of those that were related to switchyard i ssues.

And by "switchyard issues,” | nean those
things that are beyond the generator breaker, let's
say, di sconnect switches, maintransformers, |ightning
arresters, protective rel ay actuations or
m sacuations, gridreliability probl ens regardl ess of
t heir cause, and so forth.

And so we thought that we would keep an
eye on that thing for a while and see if there
continued to be atrend. And, indeed, it seened |ike
the trend was continuing. For exanple, there was a
two-week period in -- towards the end of July where
there were three scrans from100 percent power due to
grid problenms. And |'ve listed themhere as to which
ones those are, and I'll go into that in a mnute.

But we're concerned about these issues,
because when a plant is running al ong at 100 percent
power, and the generator breaker or breakers open,
there is a significant challenge to the plant. There
are robust safety systens that are designed to cover
the plant in that situation and protect the plant in
that situation, obviously. But it does challenge a
great deal of those safety systens.

So as a result of that, we thought we

woul d have sone kind of a presentation, and then in
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the nore recent days there has been sone fairly
significant events occur. So I'd just like to go
through just a couple of the -- just to nmention a
coupl e of the events, so that you get an i dea of what
we're referring to here, a couple of the events that
have occurred in the fairly recent history.

On July 22nd, at Peach Bottom Nunber 2,
there was a mai n generator protective relay actuation
and a unit scrammed from 100 percent power.

Pal o Verde, on July 28th, therewas agrid
perturbation problem and the one unit scranmed and it
sounded i ke they were very close to losing all three
units. But it turned out just to be one unit
scranmmed.

Sal em Nunber 1 on July 29th, there was a
500 KV circuit breaker failure, and it tripped the
unit there. They declared an unusual event.

And since that time, there have been a
coupl e nore. On August 3rd, there was a |oss at
| ndi an Poi nt Nunmber 2. There was | oss of all | oad and
t he reactor scrammed from 100 percent power.

And, of course, the one that we're all
famliar with -- that's August 14th -- in the
nort heast bl ackout there were ni ne nucl ear pl ants that

went down due to | oss of offsite power events.
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On July 8th, there was an automati c scram
from 100 percent power at LeSalle due to a fault in
t he mai n power di sconnect.

One that may be a little bit of an
outlier, on August 23rd at Wl f Creek, there was -- a
cropduster plane flew into a 345 KV line, and the
pl ant had to qui ckly reduce power. They did not scram
on that occasion, but | don't know how t he cropduster
made out. But the plant stayed online.

ANO Nunber 1, on August 29t h, there was an
automatic scramfrom 100 percent power, and that was
caused by trippi ng of the mai n generator breaker, or,
actually, the turbine tripped and the nmai n generat or
breaker failed to trip, and they had to nmanual | y open
t he mai n generator breaker to prevent notoring of the
gener at or.

VI CE CHAI RVAN WALLI S:  How qui ckly coul d
they do that? They have to act pretty quickly, don't
t hey?

MEMBER LEI TCH: Yes, right. Right. This
is one of the challenges |"mreferring to, yes. And,
in fact, one of the challenges is when the nain
generator breaker opens, all of the turbine valves
have to go cl osed or el se you get a turbine overspeed

si tuati on.
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On Septenber 15th, there was an unusual
situation at Peach Bottom There was actually a dual
unit scram both units from nom nally 100 percent.
One was a little less than 100 percent due to an
el ectrical transient, and there were sonme subsequent
problenms with diesels -- with a diesel generator and
a safety relief valve stuck open. And there was an
AIT. Infact, | think there presently is an AT there
at Peach Bottom | don't think we know the
concl usions of that yet.

VI CE CHAl RVAN WALLI S: Wl |, these events
advi se us of |atent problens, likeif the SRPis stuck
open you could say it was a latent --

MEMBER LEI TCH: It was a | atent problem
yes. It was not related to the scramdirectly, not --
so far as | know, nor was the diesel -- | think all --
nmy inpression is that all four diesels started and
t hen one tripped. But | don't knowthe full status of
that investigation. |It's currently ongoi ng.

On  Septenber 18th, Hurricane |sabel
rel ated apparently at Surry 1 and 2. Both units
tripped from high power due to | oss of power to all
circul ati ng wat er punp busses. So they |l ost all eight
circulating water punps and nmanually tripped both

units.
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On August 20t h, again, apparently
hurricane-rel ated -- excuse ne, Septenber 20th -- Hope
Creek Number 1 tripped, automatic trip from 100
percent power, and then | ater -- Sal emand Hope Creek,
by the way, share the sanme site. Later that sane day
t hey manually took Salem 1 and 2 out of service for
the -- apparently the same related situation, which
was a salt buildup on the bus structures.

So now sone of these things are perhaps
outliers, but it certainly |l eads to questions about,
you know, if you count these up there's probably about
23 or so units that scrammed in the period of, what,
two nonths. And now, admittedly, there's hurricanes
and t here's bl ackouts, but | guess there's al ways been
hurri canes and bl ackouts. You have to deal with those
ki nds of things.

And one m ght ask the question -- is there
a statistically significant trend here? If there is,
does this represent a safety concern? |Is there an
aging-related issue here? Are we thinking about
license renewal ? 1Is there sonething going on here
that's related to the age of sonme of this equipnment?
O isthere achangeinutility operating practices or
mai nt enance practices with respect to sonme of this

equi pment that may be | eading to sone of this -- these
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i ssues?

So in that regard, we've asked the staff
to come in and give us a couple of presentations on
this topic. One has to do with the report that was
prepared previously. | think it was issued about
May 1st, and it deals with the reliability and
operating experience of the grid.

And i nterestingly enough, it dealswithit
intw tinme periods, fromabout | think it's '87 to
‘96, before a great deal of deregulation took place,
and it contrasts that with the experience in the
period from'97 through 2002. So we'll hear alittle
bit about that report and some ot her i nformati on about
the nore recent operating events that have gone on.

| would say that thereisreally two sides
to this problem One is, how does the nuclear plant
affect the grid? And | think that's mainly what this
report that we're going to hear deals with, and that's
sonet hi ng t hat we need to be concerned about. But the
ot her side of that coinis just as inportant to us, if
not nore so, and that is, how does the |oss of the
grid for other reasons inpact the operation or
chal | enge the operation of the nuclear powerplant?

Sowiththat, I"'dliketoturnit over to

John Fl ack, who will take over fromhere and i ntroduce
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the rest of the presenters.

MR. FLACK: Yes, thank you, Gaham | am
hoping -- I'm John Flack, Branch Chief from the
Regul atory Effectiveness and Human Factors Branch in
the Ofice of Research. And hopefully we'll be able
to shed a little Iight on some of the questions you
rai sed here, which are very inportant.

Bef ore we get started, though, I"dliketo
first goover afewthings. Oneis after I'mfinished
Cornelius Holden is here fromNRR and will bring the
commttee up to date on what's been happening nore
recently.

And as you' ve nentioned, Graham this is
really Bill's study that we' re | ooki ng at today. Bill
had started this a few years ago. By the way, Bill
came fromindustry with about 20 years of experience
when he came to the NRCin '92. And he actual ly went
to AEOD, which no | onger exists as you know, but the
function -- part of the AEOD function did come to
Research and is in my branch

W have a small team of about five that
| ook at operating experience and regulatory
ef fecti veness froman i ndependent perspective and do
studies. And one of these studies was what Bill was

doing on grid, and ironically he was putting toget her
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the pieces just before all of this happened. And
you'll see sone of the things that he |ooked at as
part of his study that indicated that things were
actual Iy changi ng out there.

And, really, there is a lesson to be
| earned from that, because if you look at the
statistics backward-1ooking you may not see that
change. Everything seened to be pretty nuch in order.
W were really not getting -- in fact, the nunber of
events had gone down, although we did notice that they
were getting longer in duration.

But the fact that if you look at it from
t hat perspective, you'll notice that things were
real ly changi ng after deregulation. And this is part
of what Bill will be tal ki ng about today -- howthings
have changed, seriously changed, during and after
der egul ati on. And that's pretty nuch part of his
st udy.

So we had recei ved a nunber of comments on
this study, and that also reflects how one sees it
froma different perspective. W had an exanple from
one conmenter that it really didn't provide a whole
| ot of value where from NERC -- and this is really
| ess than a nont h before we had t he bl ackout event --

stating that the events that were cited in Bill's
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report basically provide a wealth of informtion,
| essons | earned, so it should be taken seriously and
acted upon by the Conmi ssion.

So you can see the difference of
perspectives, | think, that againit bears out | think
the fact that if the nodel is changing one has to
really look at that and not solely rely on the
statistics that we see from day to day. That we
really have to understand it inlight of this changing
nodel .

So wi thout holding it up any |onger, |et
me turn it over to Cornie and let him bring you a
little bit up to speed on what's been going on nore
recently.

MR. HOLDEN: M nane i s Cornelius Hol den,
and I'mProject Director for NRR. But nore recently,
| ve been working with SamCol lins as part of the task
group | ooki ng at bl ackout event, so | thought it would
be tinmely just to fill you in on task group activity,
and then tell you what we're doing within the NRC and
internal task group as well.

But as you're probably aware, the
President of the United States and the Prine M nister
of Canada jointly forned a revi ew task group for the

bl ackout event of August 14th. Wthin that, there are
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t hree working groups. There's a security working
group, an electric systenms working group, and a
nucl ear working group. And there is a U S and a
Canadi an counterpart on each of those.

The chairman is in charge of the U S.
nucl ear wor ki ng group. And during phase one of those
reviews, the various working groups are trying to
det erm ne what happened, what caused the outage and
why, and why was the systemnot able to prevent the
spread of the bl ackout.

There will al so be a phase two, which is,
how do we prevent future outages? And that wll
i nvol ve input froma variety of stakehol ders in that
process, and there are still details to be worked out
on that. So they -- Ilike was nentioned on
August 14th, nine plants tripped as designed and
safely shut down as aresult of the grid disturbances.

There were a nunber of other plants that
saw the disturbance nationw de, and sone plants,
because of the way the grids operated, didn't see
that. So that's basically where we are on the task
group activity there.

Wthin NRR and Research, we have forned a
teamto take a | ook at the events of August 19th, the

nost recent events that you'll hear about, and Bill
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Raughl ey's report. And we're looking at that to
under st and what t hose events tell us, put it into our
process to determ ne what actions we need to take as
aresult of that, whether it's generic comruni cations
or rul emaki ng.

And we're proceeding on a schedul e that
will allow these two -- both the task -- the
international task group and our working group to
transfer i deas fromone group to the other, because it
may be that out of one group we have ideas for the
grid, and the electric working group on -- the task
group may have other issues that will cone back, and
we'l |l have to put those into our process.

And with that, | just thought I'd lay the
groundwor k for that.

MEMBER LEI TCH: | just wanted t o enphasi ze
that, you know, there's a lot higher visibility
nationwide |I'msure on the inpact on the grid.

MR, HOLDEN: Yes.

MEMBER LEI TCH: A big blackout, and so
forth.

MR, HOLDEN: Yes.

MEMBER LEI TCH: But | think as the Nucl ear
Regul atory Commi ssion, we need to be |ooking at --

that is certainly inportant, but | want to be sure
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that we don't | ose sight of the inpact that that has
on the nuclear powerplants. | think it's a real
chal | enge.

| mean, on August 14th, the plants al
shut down. Apparently, the diesels startedreasonably
wel |, and there was no maj or probl ens associated with
that. But yet do that often enough and there will be
sonme problens, a |a the subsequent events that have
happened even a couple of weeks ago at Peach Bottom

So we need to be concerned about both
sides of that coin, | guess, not just supporting the
grid-- that's inportant -- but also if the grid goes
down for other reasons, what does it do to the plant?

VMR,  HOLDEN: And | think the internal
wor ki ng group is also going to benefit fromthe fact
t hat many nmenbers of that group also participated in
t he nucl ear worki ng group for the reviewof the grid.
So therew Il be alot of transfer of information that

happens there.

MR FLACK: Okay. | guess we can nove to
Bill's presentation. Take it, Bill.

MR, RAUGHLEY: I'Ill just start with the
introductory slide here. The topic is grid

reliability issues, and peopl e have tal ked about the

report. We're going to focus on those aspects of the
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report that deal with the changes going on. |If you
want to tal k about them nore along the way, we can.

The topics we're going to give sone
background in ternms of why we did the report, the
regul atory expectations, and sone background on
deregulation. |I'mgoing to focus on the changes to
the grid. Wedidalittle nore detailed | ook than we
normally do. It was not the traditional | ook-see.

In the next three bullets we're going to
provi de i nsi ghts fromthe work we did, and | have sone
backup slides, like |l said, if you want to tal k about
addi tional topics in the report.

John covered the first report, who we are
and what we do. How we got into this is in 1999 the
Conmi ssi on asked t he question, "Do we need to t ake any
regul atory action as a result of deregulation? And
what actions do we need to take to maintain the
I i censing and desi gn basi s?"

And | wote a paper and a SECY. The paper
was based on a field survey that Reinaldo Jenkins
headed. W went through 17 -- or Reinaldo went to 17
rate control centers and 17 nucl ear powerpl ants, and
just the basic -- and took a basic overview of what
was goi ng on or what the peopl e had planned to do for

der egul ati on.
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It was al so based on -- we made nultiple
trips tothe California | SO and PIM and not because
they were problens but because they were on the
| eadi ng edge so to speak of what was going on on
deregul ation and were fairly openandwi llingto share
with us what they've done. And it was al so based on
NERC reliability forecast. NERC does a -- annually
they do a 10-year forecast, and we nade extensive use
of that, and then we also used the operating
experi ence.

And what we've tried to do fromall of
t hat was postul ate what coul d happen, and, you know,
our things we were concerned -- well, I'll get into
that |ater. But one of the recommendations in
response to the Conm ssion's question, "Wat action
should we take to maintain the |icensing basis?" was
t hat we woul d nonitor and assess the grid inpact and
nucl ear plant performance, and ergo this study was
pl anned. And John tal ked about the timng of the
st udy.

The next step is we're planning to issue
a NUREG i n Novenber. W' ve got comments fromthe --
st akehol der conments fromthe May i ssue of the report.
We're revising -- there were sone m nor revisions to

the report to address those that we'll tal k about.
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Along the way, too -- | didn't put it on
here -- is that NRRissued two INs and a RIS having to
do with deregulation, just alerting the industry to
their concerns. |INPO has taken sone steps. They've
been out kicking the tires, trying to nake sure that
t he pl ants have been prepared for deregul ati on, as the
followon to some of NRR s INs and RI Ss.

Now | "Il cone back to the met hodol ogy and
the report a little ways up.

In regul atory space, we're tal king about
GDC- 17 having to do with the capacity and capability
of the offsite power system and, in particular,
m ni m zing the chance that a loop -- that a reactor
trip will cause a | oop

What ' s I mpor t ant to recognize in
determ ning the system capacity and capability -- |
t hi nk what's i nmportant to recogni ze about the gridis
you can't test the capability of the grid, so you have
to analyze it. And you have to be prepared for
conti ngencies that you woul d expect. Typically, the
utility is designed for a -- so that the grid wll
remain stable for a reactor trip or a single, and
even, in sone cases, double contingencies.

So what they try to do is bounding

anal ysi s. Bef ore deregul ation, each utility had a
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finite area to manage, and you had a finite nunber of
configurations and the analysis. So you could do --
typically on an annual basis, they did power flows,
voltage profile, stability analysis, and based on
t hose revi sed their operating procedures and got the
grid set up for successful operation.

What the station blackout ruleidentified
is the risk factors, the inportant risk factors, the
| oop frequency and duration, and the diesel --
ener gency di esel generator redundancy andreliability.
And the outcome of that was coping tinmes, and nost
pl ants subscribe to a four- or eight-hour copingtinme
as a result of that.

I n the mai nt enance rul e, we pay attention
to A4, where licensees are required to manage the

increase in risk from plant activities, such as

testing the diesel. And there are subjects that are
rel evant to what we're going to be -- what we | ooked
at .

As far as deregulation, there's two
aspects that we focused on. One was the 1992 Nati onal
Energy Policy Act, and t hat encour aged open gener at or
transmi ssion or open generator access to the
transm ssion systemand statutory reforns at the state

| evel to pronote whol esal e generators.
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The concerns that result fromthat with
t he states, when they deregul ated they busted up the
traditional utility into a generating conpany and
transm ssi on conpany, and you i ntroduced nore pl ayers.
So our logic was that with nore players you' d have
| onger recovery tines, just nore coordination, nore
parties to coordinate.

And | think a good exanple of that is
Cal | oway had an event in '99, and they -- the reactor
tripped, and shortly thereafter the voltage dropped
because of the grid. There was a transmi ssion line --
near by transm ssion |l ine congestion. Thereactor trip
exacerbated that.

In order to recover, it took 12 hours to
rearrange, but then the power flows were com ng from
Canada down to Texas for cold weat her where they had
| ots of generation down to the hot weather. And it
took 12 hours to rearrange the grid, to reestablish
t he proper voltages at Call oway.

The next bullet has to do with FERC
Order 888, and that required all utilities to provide
for open access generationtothetransm ssion system
What that nmeans is anybody could buy a lot, build a
generator, and they'd gain access to the transn ssion

system
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In nmy report, | nake reference to a slide
on a DOE website that shows the status of
deregulation. This was as of -- this is -- | took
this off their website yesterday, but shows up in --
Region 1 basically is fully deregul ated. Region 3 is
about 50/ 50. And then -- and it's mxed out in
Regi on 4, and nothing going on in Region 2.

But it's inportant to remenber that even
t hough a state hasn't restructured, all states are
subj ect to open access transmission. So that's an
i mportant part of this. Just because you haven't --
your state hasn't deregul ated, so to speak, doesn't
nmean you're exenmpt from the consequences of
der eqgul ati on.

And then | want totalk alittle about the
report that -- the information in the report that is
-- just downl oaded information in the report | didn't
put in the slides. These are really backup slides.

But the overall objective of our report
was to see if there was any change i n the deregul at ed
environnent. And the nmethod we used is -- what | did
is | drewa |ine of demarcation between the site and
the grid, and the line of demarcati on was across the
hi gh voltage term nals of the transforners.

And the plant side | called the plant, and
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the grid side was -- there was the grid, and then we
busted the grid up into the switchyard and the
transm ssion system Andthen we began cl assification
of events. According to R events --

MEMBER LElI TCH: Just to be clear, the main
transformer was with the powerpl ant.

MR. RAUGHLEY: Yes. The main transformer
iswith the powerplant, and the station transforners
were with the powerplant.

MEMBER ROSEN.  Just line it up, so --

MR RAUGHLEY: kay. Sorry.

MEMBER ROSEN: Now let's be alittle nore
specific. The main transformer, high side, is with
t he powerplant or with the grid?

MR. RAUGHLEY: Wth the powerplant. The
transformer is with the powerplant, and the station
transformers, which connect to the offsite system
were with the plant. The generator breakers and all
of the high vol tage equi pnent was with the grid. And
| calledthat -- that was part of the switchyard. And
then, out beyond the switchyard | <called the
transm ssi on system

MEMBER ROSEN.  Ckay.

MR. RAUGHLEY: So then what we didis then

we | ooked at -- and then we were just |ooking at
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reactor trips frompower. We didn't | ook at anything
fromzeroto power. Sothisis all reactor trips from
power .

Then, we had R events, which are the
GDC- 17 events, and in particular these were | oops,
partial | oops, or voltage degradati ons bel owthe tech
spec limt. And what we were |ooking for there is
t hat subset of events where the reactor trip caused a
consequenti al | oop.

When the reactor trips, you' re depleting
a certain anount of watts and bars fromthe system
And if the system doesn't have enough reserve to
recover, you -- you're going to get a voltage drop.
| f there's not enough reserve to recover, the voltage
will stay depressed and you'll experience a | oop.

And then, let ne junp down to the el enents
or the traditional |oops where the first sequence of
events was in the switchyard or the transm ssion
system Rand L events were part of the risk anal ysis
we did. The S and T events -- well, the R and L
events are all -- they're all |oops and part of the
risk analysis. The S and T events are generally not
ri sk-significant, and what we used those for was to
get insights.

And the S events were reactor trips for
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the first sequence of events -- were in the
switchyard, and the T events were reactor trips for
the first event in the sequence of events -- was in
the transm ssion system

And we devoted a page in the report to say
-- to point out that this is very different fromwhat
we have done in the past. Before the R and the L
events, there wasn't any distinction there, just a
| oop was a | oop. And the S and T events were

traditionally called turbine trips.

So, and all of these have -- you know,
there's -- these are events where there's -- a |l ot of
the events | |ooked at were traditionally plant-

centered events. And what we're doing is | ooking at
the grid aspects of these events, so there's both
pl ant and grid aspects to these events. But the grid
did play a major part in the event.

MEMBER LEITCH: In the S and T events,
t hough, al t hough they m ght be referred to as turbine
trips, the initial event is, | wuld think, a
gener at or breaker opening.

MR, RAUGHLEY: Yes. Yes. An exanpl e
woul d be there's one event in there where a fault in
North Carolina tripped the circ water punps at North

Anna. You know, and that reduced vacuumand led to a
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reactor trip, and traditionally we call that -- |
nean, led to a turbine trip. But really, the first
event inthe sequence was the fault in North Carolina.

MEMBER LElI TCH:  Yes.

MR. RAUGHLEY: It caused negative phase
sequence, current inbalances, and it led to --

MEMBER ROSEN:  And this cropduster into
the Wl f Creek transmssion line is a T event.

MR, RAUGHLEY: Yes.

MEMBER LEI TCH: Now, you say the Sand T
events are not risk-significant? Did | hear --

MR. RAUGHLEY: No, just a straightforward
reactor trip is usually a |low 10°°

MEMBER LEI TCH: Yes, a reactor trip. But
you don't differentiate between that and a generator
br eaker openi ng?

MR. RAUGHLEY: It depends why the
generator breaker opened. |If the generator breaker
opened because of a generator fault, then that would
be a plant-centered event and | didn't count that
there. |If the generator breaker opened because of a
transmssionlinefault, or afault inthe switchyard,
or aplane flewintothe transm ssion |lines, then that
woul d be S and T events.

VMEMBER LEI TCH: But from a risk
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standpoi nt, | woul d think a generator breaker opening
at full power would be nore risk significant than a
reactor trip.

MR RAUGHLEY: No. They're all around
very | ow 10°°i sh.

MEMBER LEI TCH: Ckay.

MEMBER ROSEN: Vell, it mght be nore
significant -- the damage to the plant. The turbine
doesn't necessarily react to core damage frequency.

MEMBER LEI TCH: Yes. You'd have to
postul ate a turbi ne runaway, creating amssile, which
now, you know, it's a -- | can understand why it's --

MEMBER ROSEN: Wiy there's very |ow
probability.

MEMBER LElI TCH:  Yes, yes.

MR.  RAUGHLEY: Col l ectively, Jerry is
going to tal k about the nunbers of Sand T events. He
took what | did and carried it through to 2002, 2003,
and there are sone fine nuances. But just so there's
no confusion, we'll let him show you the nunber-
crunching he did on there. |It's very revealing.

| will say that the -- in the S and T
events, | didawiteupinthere ontwo events. Wll,
one, | pointed out that there were four multi-unit

trips, and we -- Section -- | thinkit's 3.3.3in the
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revised report and in the old report tal ks about two
events in California.

One tripped -- it was a grid event that
tripped two units in one case and four units in
another. It tripped two units at Diablo with a four-
unit trip and two units at Palo Verde. And they were
a cornerstone of the California |SO They had
anal yzed t hose events to death, but they shaped a | ot
of what the California |ISO did.

An exanple is, as a result of that, they
increased their reliability criteria to require that
the grid be able to sustainthe | oss of all generators
connected to a common switchyard. Typically, you'd
only want one, but that's what the California |ISO
determ ned you would need to do to survive an event
like that. And, inportantly, there was a NERC report
that identified 65 corrective actions.

And then, on the R events, the things I
want to point out -- that up to the time of the trip
the plants were operable. Eight of those 10 events
took place in the summer. Seven of the 10 were in the
nort heast.

And | think there's -- or there are
partial | oops and tech spec vol t age degradati ons there

that normally we ignore. But if you | ook at those,
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t hey are indicating weaknesses in the grid. | nean,
if aunit trip causes a partial loop, it's indicating
a potential weakness in the grid.

And as far as ot her features of the study,
it's all based on actual data. |'ve only made two
assunpti ons where we don't have data for what's the
probability of recovering from the loss of al
di esels. W have no experience in that area, and we
have no experience fromrecovering fromthe | oss of
all -- the failure to recover fromthe |oss of al
diesels in four hours. So we nake two assunptions
t here.

And the internal conment there is that |
was conservatively | ow on those assunptions. So if
anything, the risk that we came up with mght be a
little higher.

Anot her conment on the data that we got
was whether there was enough data, and it was
suggested that | ook at what EPRI did when they
anal yzed | oop events. And they take a short-terml ook
at five years, and it's exactly what | did. | also
had two of our statisticians | ook at our data.

There was questions about, did we have
enough data? And, really, we're in the | ower part of

the statistical interval. So, again, it's non-
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conservative, you know, and there's risk and we're
non- conservati ve.

So the things we tal k about in the report

on what has changed is -- is that there were sone
events -- the Calloway event and one of the reactor
trips -- where there was a consequential [oop. It

i nvol ved i ncreased transm ssion |ine | oading. And as
a result of deregulation, you have -- the open
gener at or access causes changes in the power flow

The power flows according to the | aws of
electricity -- Kirkoff's laws. And if you overload a
transm ssion, a nearby transm ssion lineto a voltage
pl ant, what you're effectively doingisincreasingthe
i npedance hangi ng on the term nals of the plant. And
t hat's causi ng an addi ti onal voltage drop, and that's
exactly what happened at Calloway and in an event at
Oyster Creek.

The other thing we tal k about there are
| ower grid reactive capabilities. W |ooked at a PIM
event. There weren't any | oops, but it involved the
PJM system 12 nucl ear powerplants. It was two hot
days in July, two separate events.

And as they began to -- you know, as the
| oad rose, they went through their voltage reduction

and all of their procedures to nmaintain the systemin
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the condition they wanted. But as they went through
this, the grid started -- didn't respond to what they
expected. And they got to the end of their procedures
and the voltage was still high

I nthe fol |l omup, what they found was 54 of
the 72 generators that they were expecting to provide
-- that didn't provide the advertised reactive
capability.

The other thing we pointed out was that
the reactor power wuprates -- a generator, as a
constant KVA device, if you increase the power, you
decrease the MVA. The generator is -- let nme get a
backup slide to -- | saw some strange | ooks.

This is a typical generator reactive
capability curve. Typically, you' rerated at .95, and
you woul d be about at a -- you know, .92, .94 per unit
power. So if you come up here and i ncrease the power
rating, you are on a fairly steep part of the curve.

You decrease the reactive capability.

And one generator -- one power uprate at
atineis-- it doesn't nake adifference. | thinkin
the report | pointed out there have been 62 power

uprates, and it has depleted approximtely 4,000
nmegavars in total fromthe grid. That's significant.

In NERC s comments to our report they
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pointed out that that was significant, and they
indicated to us that those bars should be repl aced.
But they -- and | think they were going to pursue
t hat .

MEMBER S| EBER: Wl l, the anount of
reactive that's flowing around the grid is
control | abl e by changi ng t he excitation vol tage on --

MR, RAUGHLEY: Yes.

MEMBER SI EBER: And so typically that's
what happens. The problemis that you may end up with
a unit here and there that's doing a | ot of reactor
duty and not generating much real power.

MR RAUGHLEY: That's true.

MEMBER SI EBER:  And so you' ve got current
going like crazy, but no negawatts.

MR. RAUGHLEY: Yes. There's a tradeoff
t here.

MEMBER S| EBER: Because what makes it fl ow
is the difference in phase angles fromone end to the
other, right?

MR. RAUGHLEY: Yes, on the power.
There's --

MEMBER SI EBER: Wl |, the power is voltage
t hat --

MR. RAUGHLEY: Well, both are voltage. |If
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you -- you had nentioned this to ne before. | just
made this up. He had nentioned it to me at the
neeting -- our meeting -- before we started the
neet i ng.

If you look at it sinplistically, a
generator and a | oad and the reactants between them
t he power flowis a function of the voltage, the sign
of the angle between them -- and I'll explain what
that is -- and the reactants between them

And if you were to take the notor and the
generator at stand-still and take a marker and mark a
stationary mark on the shaft on the stationary part of
t he machine, and do the sane thing on the notor, as
you | oad the generator you -- and put a strobe |ight
on it you d see this -- the generator.

It's like the timng light, for those of
you that remenber points on cars. You see the
generator woul d nove this way, inthe direction of the
rotation of the machi ne, and t he not or woul d nove this
way. That's the angle they were tal king about.

But for constant power, then the voltage
is going todrop. So that's why you have an automatic
volt. That's why it's inportant to have the voltage
regulator in auto all the tine. Then that

automatically increases the voltage.
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MEMBER SI EBER:  Anot her way to | ook at it

is if the notor is sitting there with no |oad, but
turning and you start putting a nechani cal | oad on the
notor, that angl e changes between t he notor phase and
t he generator phase.

MR, RAUGHLEY: Yes.

MEMBER S| EBER:  And t he vol t age regul at or
reduced the voltage, and the turbine throttle val ves
open up.

MR RAUGHLEY: Yes. This is called the
stability limt.

MEMBER SI EBER  Yes.

MR. RAUGHLEY: Just for your information.
And this is the basic equation to all stability
anal ysi s.

MEMBER LEI TCH: So a |l ot of these plants
that didn't respond in the 1999 PJM epi sode probably
had their voltage regul ators on nanual .

MR. RAUGHLEY: It was nore a function of
the fact that it was so hot that it derated the
machine, and it couldn't deliver --

MEMBER LEI TCH. Ckay. So it was --

MR RAUGHLEY: -- the rated power. And
the cunul ative effect of that --

VEMBER S| EBER: In the network, 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

90

machi ne that's dealing with reactor power | ooks nore
li ke a capacitor than an inductor, or it can.

MR RAUGHLEY: Yes. The next bullet we
add this. NERC pointed out to us -- |let ne back up.
Both of these things lead to |ower voltages. You
know, |ower voltages may require different action
| evel s.

The next bullet -- increase in the
transmssion line relief requests -- when NERC read
our report they called right away and said, "Go to our
website and click here, there, and the other thing,
and l ook at this curve." And this is transm ssion
line relief requests.

VWhat they are are LERs basically on the
system and they' re graded one t hrough si x. And about
LER 3 requi re physical actions interns of curtailing
transactions, reconfiguringthe grid, and then you get
intolevels 5and 6 and they require actions within 10
m nutes and five mnutes, respectively.

And what you have here is here's '97, and
some -- where you have -- where deregulation -- that's
when open gener at or access transm ssion started. Then
you have '98 and '99, 2000, 2001, 2002. So you can
see the level of activity increasing.

And the reason NERC pointed out to us --
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one of our conclusions was that that -- that the
concern should be from May to Septenber, and that's
what triggered this, May to Septenber.

MEMBER LEI TCH: That's certainly the
bi gger concern. But even in the winter nmonths, there
is a significant increase in the nunber of relief
requests. | nean, you were running along here at
what ever that is -- 10.

MR. RAUGHLEY: Yes, per nonth.

MEMBER LEI TCH:  And then nore recent --

MR, RAUGHLEY: Nunbers per nonth.

MEMBER LEI TCH:  Yes. And nore recent it
| ooks like 60, 70, even in the w nter nonths.

MR. RAUGHLEY: But, again, it's something
t hat supports things that have changed.

MEMBER LEI TCH. It's certainly alot worse
in the sumer.

MEMBER Sl EBER: Vell, let ne ask a
guestion which wi Il be an opi ni on, and maybe you don't
know and can't answer. But it looks like grid
capacity has remained the sane, while load is going
up.

MR, RAUGHLEY: Yes.

MEMBER SIEBER: And that's due to a | ack

of investnent in the transm ssion systens?

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

92
MR, RAUGHLEY: Yes. There is -- John

mentioned we were briefing -- Reinaldo and | and M.
Cal vo briefed Comm ssioner Merrifield on the day of
t he event. And one of the things we took to the
neeting was a witeup fromthe New York |SO and we
showed them curves in there.

What you said was exactly in there. It
showed the -- that that |oad was increasing,
generation had increased, and that the |oad had
intersected supply, and it showed -- and it had a
curve for transm ssion lineinvestnent going -- headed
down.

MEMBER SI EBER: And so t he reason why t he
physi cal situationexistsis becausetheregulatory --
econom ¢ regul atory systemwant ed deregul ati on. And
to ny mnd, that would mean that the states invol ved
would be the states where econom c deregul ation
occurred, which would be our Region 1 and parts of
Regi on 4.

MR, RAUGHLEY: Yes. Yes. Qur --

MEMBER SI EBER: That nmkes sense.

MR RAUGHLEY: Yes. | nentioned the --

MEMBER S| EBER: | f you go back to that map
of the United States, that's the way it | ooked.

MR, RAUGHLEY: Yes.
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MEMBER ROSEN:  Well, | guess I'II follow

up that question. |If you put that chart back up, the
one with the hunpinit in the sutmmertine, the nunber
of relief requests, if you split that up by region
you'd see no change in Regions 2 and 3, or very
little?

MR RAUGHLEY: | didn't look at --

MEMBER ROSEN: And a big change in
Regions 1 and 4?

MR RAUGHLEY: -- |ook at that.

MEMBER S| EBER: That woul d be i nteresting
to do, then, Steve.

MEMBER ROSEN:  You didn't do that, you
say?

MEMBER S| EBER: No. But it would be
interesting to see that.

MR.  RAUGHLEY: Yes. Al of these
transm ssion linerequests arewitteninterns of the
340 KV line fromthis town to this towmm. So you'd
have to have a grid of -- you know, a map of the grid
and go through and do that. But we could talk to NERC
about --

MEMBER SI EBER: Doing it.

MR. RAUGHLEY: |'msure they've got sone

dat abase that would --
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MEMBER ROSEN: Do you have any sense of

where it's the highest?

MR,  RAUGHLEY: | think it was in the
m dwest .

MEMBER ROSEN:  Real ly.

MR. RAUGHLEY: As in Ohio, Indiana,
I11inois.

MEMBER ROSEN: That's of sone interest,
actual ly.

MEMBER Sl EBER: Wel |, [llinois 1is
deregul ated, but Indiana is not. And Chio is not.

MR. RAUGHLEY: But you've got to renenber,
the open generator access transm ssion doesn't --
there's two things going on here that --

MEMBER SI EBER: Well, even if we figured
out what the problemwas, there woul dn't be anyt hing
the NRC coul d do about it.

MR, RAUGHLEY: That's true. But we'll get
into one thing that some utilities have done about it
in one of our concl usions.

And the |l ast has to do with the i ncreased
coordination tines, and the increased tinme -- there's
i ncreased coordination tines, and there's -- like |
said, the Calloway event that | nmentioned. Both the

| oops and events not involving a | oop where you | ose
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power, the tinmes are all increased.

And |' ve got anot her thought on this. As
far as the safety i ssues that come fromthis, what we
did on this is if you ook at -- you know, | said we
conmpared before deregulation to after, | think. You
know, we started in '97, because that was their first
full year of open generator access transmn ssion.

And | ooking through the before and the
after, you really don't see any change if you just
| ook at the data or average the data out over a full
year. But what we noticed when we put the data on a
spreadsheet was that all of the |loops -- all but one
of the |loops was in the sunmer.

And if you |ooked at that in the past,
they were evenly distributed throughout the year.
There were 54 loops | think, and the past 23 were in
the sutmmer. And the rest were in the rest of the
year, and now we're | ooking at nine out of 10.

And it's the sane on the risk. If you
| ook at the risk over the whol e year, the risk drops.
As you start to look at it in the summer, the risk --
you start to see the change. So you don't see the
probl em unl ess you look at it in the sumer.

And t hen you have t he i ncreased | i kel i hood

of an induced |oop during the sutmmer. Both the two
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events in 2000 -- 201 trips -- is what we had there.

And the long time to recover froma | oop
-- and there's a couple things going on there. You
have the i ncreased coordinationtinme. But if you |l ook
at the |l oops, there's a noticeabl e absence. There are
no short plant-centered |loops. |If you |look at the
data before, in the "85 to '96 tinmeframe, you see a
ot of one-mnute, four-mnute, 10-m nute, quick,
qui ck | oops. There are no short duration plant-
centered |l oops. All of the | oops have to deal with --
there's one plant-centered |oop. The rest of them
have to deal with either the grid or weat her affecting
the grid.

As you can see, there is sone -- and |like
| said, all of these have plant aspects to them but
these are the grid aspects.

The ot her thing -- we | ooked at t he act ual
recovery tinme and then the assunmed availability. In
sone of the risk anal ysis, they assune t hey coul d have
gotten power back sooner. But really it only nmakes it
-- our concern was for the events nore than four
hours. It nakes a difference of this colum. It's --
66 percent of the events in the risk analysis were
nore than four hours. And here it's 50 percent, and

it really doesn't nake nmuch difference to the risk

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

97
MEMBER LEI TCH: | woul d assune sone of the

problem is not only comunication tine but also
restoration procedures. These are so conplex it may
be difficult to have di screet restoration procedures.

When you were dealing with a traditiona
utility that ran the generation and the transm ssion
system in its franchised area, there were pretty
speci fic procedures on howto restore the system You
know, you cut away from your neighbors and you get
your hydro plants running, and you throw a feed to
your powerpl ants, and, you know, get yourself pretty
wel | bootstrapped. And nowit's a much nore conpl ex
evolution, it would seemto nme. And also, there are
so many variables it's difficult to have a discreet
procedur e.

MR RAUGHLEY: Yes, it's definitely plant-
speci fic, operator-dependent. You know, you're going
to get a wi de range of responses. But you can see the
shortest event here is 90 mnutes. If you use -- if
you count the actual tine, it's 43 mnutes. Were if
you |l ook at the data before thereis -- nost of it is
on the average of 20 minutes, and all of those are
gone.

And agai n, procedure-wi se, with the plant-

centered events you've got full control of the
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recovery. You know, when you have an event on the
grid, then you' ve got to get other people on the
phone. In the appendix, | went through event 69 in
our report. It was a lightning strike, knocked out
one line. They had a partial |oop. They hastened to
recover. It progressed to a |oop.

They forgot to reset a relay, so they
opened up five nore breakers on this end and five nore
on that end, progressed to a | oop, and then they had
to get the proper personintotell themhowto get it
back. They had to walk it down. They had to do sone
m nor testing. That took a total of eight hours.
That's --

MEMBER ROSEN:  You' ve kind of expl ained
why events have gotten |l onger. But why did the ones
that were short go away?

MR. RAUGHLEY: They're under the plant's

control. The plants have -- | would attribute it to
strong corrective action progranms in the plant. |If
the plant aggressively -- ny experience has been

pl ant s aggressi vel y pursue reductionsinreactor trips
t hat they have control over.

This is a large famly of reactor trips
that they have no -- they have no control over the

weat her, or, you know, any changes you have to nake to
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the switchyard or the transm ssion system | think
t hings under their control, that's on their radar
screen, they go after it.

| think the carrot for the industry here
isin the S and T, you know, all of these -- we're
talking 50, 60 grid-related reactor trips. And
collectively, in a deregulated environnent, you're
| ooking at -- if you're out two days, you're | ooking
at a couple mllion dollars a trip times 50 is
100 mllion.

And if you reduce -- overall, if you
reduce 50 reactor trips, you know, it's probably ei ght
or nine percent reduction in the overall risk from
nucl ear power. That's howthey have to | ook at this.
That's the carrot to get with the transm ssion and
swi tchyard peopl e al ong here.

Qur concl usions had to deal with you need
to consider the seasonal effects, particularly when
you' re doi ng EDG mai nt enance. There you don't want to
do the EDG mmi ntenance and have the diesel on the
floor when the grid is degraded. And |ikew se with
t he mai nt enance.

Sone utilities we think, particularly the
California 1SO there is contractual arrangenents

between the grid operators and the nuclear
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power pl ants. And what they' ve done in Californiais
al | of the conmmuni cati on protocol s, the designinputs,
t he design outputs, are all part of a contracted part
of the technical specification

So, for exanple, San Onofre has a very
detail ed contract, and t hey said, "You' ve told ne your
grid will behave like this." They' ve done their
anal ysis, and they've gone back and said, "W need
this much bars and watts as a function of tinme for
this condition. W need power back in four hours if
we go black,”™ and as a result there's a black --
there's a market for black start -- basically, for an
al ternate access generator. But everythingis inthe
form of a contract where there's a hard agreenent
bet ween the transm ssion conpany and the sw tchyard.

And our last thingis you haveto do -- to
consider real-tinme paraneters. Wth this open
generator access, the stuff 1is changing daily.
California they do -- what we used to do a public
service once a year, they do once per shift. They
have a team of 40 electrical engineers split over
three shifts doinglowflows, voltage drops, stability
anal ysis, to make sure they're never in a non-anal yzed
condi ti on.

MEMBER SHACK: Now, when they had their
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contracts, were they maintained during the brownouts?

MR. RAUGHLEY: Yes, | would attri bute that
that was the actions they had set up with all of the
shenani gans going on with the -- you know, they were
t he ones directing the brownouts, tomintainthegrid
in a stable condition.

MEMBER S| EBER: But the actual purchase
and schedul i ng of power was outside those contracts,
right?

MR. RAUGHLEY: Yes. The actual purchasing
and scheduling of power is done on a daily basis.
They have a power market that opens at m dni ght and
closes at 7:00 in the norning for the next day. The
engi neers go through by 1: 00. They reanal yze the grid
for the results of the power market, and t hen between
1: 00 and 4: 00 they direct the -- redirect the bidding
in the power market.

MEMBER S| EBER: Let me ask you this
guestionto help refresh nyself onthe way thisreally
wor ks. I f Conpany A decides to sell to Conpany B
10 hours worth of electricity at 1,000 negawatts an
hour, they will schedule that on some transm ssion
line. The fact is that it won't necessarily go on
t hat transm ssion |ine.

MR. RAUGHLEY: Exactly.
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MEMBER SI EBER:  But it'll go on sonebody

el se's systemmaybe. And you can't schedul e t he bars,
because you really don't know what the bars are going
to be unless you have real-tine --

MR RAUGHLEY: Right.

MEMBER SI EBER -- flows. Okay. And so
how do you manage -- since everything has alimt, how
do you manage where everything is going? | nean,
can see how you nmake your nobney --

MR. RAUGHLEY: You have to do the anal ysis
and meke sure you're in an anal yzed conditi on.

MEMBER Sl EBER: You'd have to do the
anal ysis just to make sure that the power even went.

MR. RAUGHLEY: Yes. You've got to do the
anal ysis to figure out where it's going to go.

MEMBER SI EBER:  Yes, right.

MR. RAUGHLEY: And you can ship power from
Virginia to Massachusetts, and it could go up around
the Great Lakes and over. | nean, it's --

MEMBER Sl EBER: In the old system you
used to be able to control the ins and outs on your
transmission lines by adjusting all of the exciter
vol t ages.

MR. RAUGHLEY: The exciter voltage -- and

there's signals on -- there were signals on the inner
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ties to bias --

MEMBER SI EBER:  Yes, the power --

MR. RAUGHLEY: -- the governor responses.

MEMBER SIEBER  Right. Yes, you would
dial in a certain resistance.

MR, RAUGHLEY: Yes.

MEMBER SI EBER: But that's gone now?

MR. RAUGHLEY: | haven't followed up on
that. | don't knowfor sure. | would suspect it has
to be for what they're doing.

MEMBER SI EBER: | would think so.

MEMBER ROSEN:.  Who do these 40 engi neers
work for? Do they --

MR,  RAUGHLEY: They work for the
Californial SO They basically manage everything from
| daho down and over. They're | ooking at that part of
the grid -- Washington, Oregon, California, Arizona,
New Mexico, and back up. It's a nonprofit
organi zation and partici pating transm ssi on conpani es
pay themto manage the grid.

MEMBER SI EBER:  So getting back to ny |ine
of thought, you would probably have to have at | east
20 percent excess capacity over your expected peak
load in order to be able to handle the variety of

routes that the transm ssi ons coul d occur on.
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MR. RAUGHLEY: Yes, it would vary from

systemto system | don't --

MEMBER S| EBER: But quite frequently, west
to east power goes through Canada, right? Fromthe
m dwest to the east coast.

MR. RAUGHLEY: Yes. Wiat you'retryingto
do is the power is nore expensive on the --

MEMBER SI EBER:  Ri ght.

MR. RAUGHLEY: -- northeast. So, andit's
cheap in the south, soyou'dliketosell it upinthe
nort heast and nake nore noney.

MEMBER S| EBER  But you may end up with it
goi ng through Canada to get there.

MR, RAUGHLEY: Yes.

VI CE CHAI RMAN WALLI'S: How nuch does it
| ose on the way? |If it goes 3,000 mles, I think it
| oses -- the transm ssion | osses nmust be significant.

MEMBER LEI TCH: Wth the extrenely high
vol tages it's not nuch.

VI CE CHAl RVAN WALLI S:  But even so.

MEMBER SIEBER It's still thousands of
anps.

MR. RAUGHLEY: Okay. As far as we i ssued
the report in May, and we also -- at that tine, we

asked for stakehol der conment. W got comments from
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Westi nghouse, NEI, and NERC. These are the positive
comments. NERC and Westi nghouse were very supportive
of the report. | think John read NERC s bottoml i ne.
NEI | ooked at it statistically, and they just flat out
didn't like it.

And what we've done is we've taken the
conments and they've become -- they'll be put in
Appendi x D of the revised report, and then we'l]l
address each comment. And that will be part of the
NUREG, so it's all together there as a package.

So the finale here -- changes in grid
performance have occurred since operating in a
deregul ated environnent. That performance can i npact
t he nucl ear powerplants, and we need to continue to
seek a better understanding of the grid. And that's
what the -- and all of this is getting punped into
Cornie's team

MEMBER LEI TCH: You intend to publish a
NUREG?

MR RAUGHLEY: Yes, it's scheduled for
Novemnber .

MEMBER LEI TCH: And it would -- that wll
comuni cat e your thoughts and reconmendati ons to the
i ndustry?

MR RAUGHLEY: John will --
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MR FLACK: Yes. | think alot of those

reconmendati ons we see comi ng out of the study are
actual Iy being pi cked up right nowas part of the work
that's going on with the team Sothisis -- Bill is
on the teamitself, so we have a direct transfer of
that information to that team

W also put the report on the web for
access for people to look at. And then, | don't know
if Cornie wants to take it fromthere and tal k about
the teams efforts and what other recomendations
m ght be com ng out of that.

MR. HOLDEN: Yes. | think obviously we're
going to have to have public interface on where the
t eam conmes out.

MEMBER LEI TCH: We have no authority to
hire sone of these things. These are suggestions,
reconmendat i ons, but --

MR. HOLDEN: Right. W have no regul atory
authority over the grid.

MEMBER ROSEN:  But on the other hand, if
the staff concludes that a client is not nmeeting GDCs
because of this --

MEMBER LEI TCH:  Yes, then we have --

VEMBER ROSEN: -- then we have direct

authority on that |icensee.
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MEMBER LEI TCH: Yes, we do.

MEMBER ROSEN: Whi ch exercising that
regul atory authority could influence their views.

MEMBER LEI TCH.  Correct.

MR. FLACK: Anot her option mght be a

policy of sone sort where it specifies our

expectations as an agency. But that's being
entertained at this point. |It's sonething to think
about .

MEMBER S| EBER: Bef ore you di sappear, the
slide you now have in your hand, could you give us
copi es of that?

MR, RAUGHLEY: Sure.

MEMBER SI EBER: Okay. | have one other
guestion. On degraded grid, a lot of stations have
t ap- changi ng auxi liary transforners. Arethey typical
-- the typical ones they install in nuclear
power pl ants? Can they change taps under | oad?

MR, RAUGHLEY: Yes. Sone, not all,
probably a third.

MEMBER SI EBER: But they' re not autonati c.

MR. RAUGHLEY: Athird are automatic, and
all the rest are no-load taps.

MEMBER SI EBER.  Ckay.

MR. RAUGHLEY: One thing that has cone of
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this, you know, after the Cal |l oway event t hey repl aced
their transfornmers with no-load taps with automatic --
bought new transfornmers.

MEMBER SI EBER:  No- | oad taps.

MR. RAUGHLEY: And put i n capacitor banks.
After the California events, Diablo Canyon repl aced
all of their transfornmers with automati c tap changers.
And | think Salem has recently replaced theirs.

MEMBER SI EBER:  They can -- the automatic
ones can change under | oad.

MR, RAUGHLEY: Yes.

MEMBER S| EBER: The no-1oad taps cannot,
and that's where you put capacitor banks with circuit
breakers, to put themin --

MR. RAUGHLEY: Yes. Sonme places |ike
Cal | oway needed both to get it to work right.

MEMBER S| EBER: Okay. And so that is
somet hi ng t he agency can regul ate. You can force the
utility to deal with degraded grid situations where
you may have vol t age and power avail abl e that i s bel ow
the level at which all of your under voltage rel ays
woul d act uat e.

MEMBER LEI TCH: Ckay. Thank you, Bill.

| guess we'll ask Jerry to give his

presentation. Jerry, have at it.
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MEMBER S| EBER:  Thank you very nuch. Good

presentation.

MR. DOZIER: Good afternoon. M nane is
Jerry Dozier. I'm in the Operating Experience
Section. The Operating Experience Sectionis areal-
time organization. W look at briefs -- at events
early in the norning. By 8:00, we brief these events
to the executive team 8:30 we're in a neeting to
di scuss the generic inplications, and al so fol | owup of
the events. And then, we also participate with the
regions in the agency response, the special
i nspections, augnent ed i nspection teans, and t hi ngs of
t hat nature.

And that's what really brought this
presentation to beingis that the executive teamasked
that, okay, we have the Riley report. Let's see
what ' s happeni ng noww th our grid. This was actually
put together before the task force was assenbl ed, so
this was sone of the early information, although I
have updat ed those graphs to reflect the information
to date.

The objective of this presentationis to
graphically present recent grid event dat a.
Hopeful ly, a graph is worth 1,000 words, and sone of

the data will speak for itself. Il will also be
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t al ki ng about an overview of three recent events and
t he different agency responses that we have for these
different events.

We have a -- you know, we all -- if we
have a grid event, we don't always respond to it the
sane. And so |I've got a few exanples show ng that
differentiation, and nore of our risk-informed
approach to addressing these -- to responding to the
events.

As Bill sai d, in this particular
presentation |'monly dealingwith the S, whichisthe
switchyard events. That's the 500 KV swi tchyard ri ght
there outside of the plant. That's the S events. T
is those things within the -- outside of the
transm ssion grid that's outside of that area.

Now, an R event is -- those events are
those that we've had a reactor scram and by having
the reactor scram we |ost offsite power. A |ot of
times what -- and there's only 10 of these events in
the period '94 to 2003. But if you | ook at sone of
t hose events, basically what happened was we had the
scram there was sonething wong in the switchyard
area, and it gave us that | oss of offsite power. So
that's what we're talking about -- the T, S, and R

events.
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The first graph we have here, the pie
chart, thisis the entire period 1994 to present. W
see here that basically about 50/50. W have 50
percent of our problens right there in that | ow area
right outside the plant. 1'Il show a switchyard a
little bit later and show -- and maybe that will show
-- denobnstrate why, you know, with the multiple
redundancy we have in this a single failure on the

outside gridalot of tinmes doesn't have a real effect

onthe -- in alot of cases don't have a real effect
on the plant. And |I'Il show one of those.
Now, in the period -- if you take 2002 to

present, our new information after the Riley event,
you'll again seeit's about a 50/50 type of situation.
In this case, there were zero R events.

The next graph presents the information.
The S, T, and Revents from1994 to present. Thereis
a coupl e of errors on this, and maybe i f you ask about
the -- you know, thereis alittle bit of margin for
error inthis, and | wanted to express it. There were
actually nine events that occurred as a result of the
bl ackout on 8/ 14. So reduce this nunber actually from
27 events to 25.

But all in all, if you look at 2003,

whether or not it's 25 or 27 events, these are 20-
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sonething events that have caused actual reactor
scrams within our system

If you take away the red line there
reflecting -- if you take away the blackout that
occurred, then really in the 2003 tine period you're
| ooki ng back at '95, '96, you know, maybe even before
deregulation and now, may not have been so nuch
different, but Bill tal ked about, well, the duration
of those events had been | onger. Maybe the earlier
events were shorter duration, |oss of offsite power
for these later are longer in duration. So it's not
quite an apples for apples conparison.

CHAI RVAN BONACA: Yes. But even if you
take out those from the blackout, you still have a
hi gher nunber, don't you?

MR DOZI ER: Yes. It's a little bit
hi gher nunber, yes.

CHAI RMAN BONACA: And the year is not
over.

MR, DOZIER: Right.

CHAI RVAN BONACA:  Ckay.

MR DOZIER: So the next question was:
why di d we have these events in the first place? And
this pie chart, if you'll just focus on the three

bi ggest parts of the pie, you'll see one of the bigger
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ones was equi pnent failure. And that one is kind of
sel f - expl anatory. Sonet hi ng happened wth the
equi pnent .

The next one was a fault occurred. Now
this is a lightning strike, salting of the swtch
gear, things of that nature, raccoon runni ng over the
line. Those are the fault types of situations.

The next biggest one is -- and this is a
'94 to 2003 period -- the next one is the weakness in
the electrical grid. Now that's the area that the
station blackout was in, and that's where you would
categori ze those three events. So you see here a
| arge piece of that pie is attributed to those three
causes.

| f you break it down into just the 2002 to
2003 period, you'll see that those three have grown - -
the electrical, equipment failure, and fault. And so
that seenms to be the 80 percent of the pie that is
causi ng the nost problem

The next graph and the next series of
graphs is the grid events by region. And Bill showed
that chart on deregulation in the different regions
that had regulation versus those that didn't. I
didn't make an attenpt to correspond that data, but if

you |l ook at this '94 to present data you'll see that
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-- and then also right after the bl ackout everybody
was focused on Region 1 and a little bit of Region 3.

But if you ook at this and you take the
whol e period into consideration, you see that Region 4
popped up pretty good in this as far as nunbers of
events that actually scramed the plant.

The executive teamasked a questi on. They
said, "Well, we've got different nunbers of plants in
there, sol'd like youto normalize this data to see
what really happens.” Region 2 in this -- the text
box up there under nunber of plants, you'll see that
Region 2 has a lot of plants with 32.

So, really, what happens wth this
normal i zation i s you get -- Region 2 gets worse as far
as -- | nean, gets better -- I'"msorry -- and Regi on 4
even gets worse when you normalize the data.

Nowthis is recent data. And actually, if
you | ook over here onthe left thisis only up to four
events. But it does show even that Region 4 had the
nost nunber of these grid events prior to the
bl ackout . So | think the big thing is, you know,
Region 4 is kind of inportant, too, in these.

But after you consi der the grid events and
put those into the equation, you'll see that Region 1

is the dom nant winner on getting the bad piece of
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this pie. Again, this is just a normalization of the
present data, and you'll see here that -- again,
Region 1 high with Regions 3 and 4 right there in the
-- about the sane area.

Next | would like to share a few of the
events, gointoalittle bit of the details, but keep
it at an overview level. And the inportance of this
event is it happened in April. This was prior to the
bl ackout occurring. And just to let the comrttee
know, we were already on a lot of these grid events.

For exanple, this grid event we had a
regional brief where we briefed all of the people --
t he nenbers of the region. But anyway, to describe
this event, basically thoughit was -- and this is the
big overview, and |'"'mgoingtogointoalittle bit of
the details. Hi gh w nds in the 500 KV swi tchyard bl ew
a di sconnect closed resulting in a partial |oop.

"1l show you that disconnect in a few
mnutes. It's basically just a-- well, I'll showit
in just a second.

MEMBER SI EBER: Wl |, they're gear-driven,
t hough, right? Wth a crank?

MR DOZIER Yes. It's nanually -- you do
manual |y turn those.

MEMBER SI EBER:  You turn the crank.
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MR DOZI ER  Exactly.

MEMBER SIEBER: | don't see how the w nd
could blow it closed.

MR DOZIER Well, it was -- | can gointo
that just -- in the next picture, if | can --

MEMBER SI EBER:  Fi ne.

MR. DOZI ER: Okay. They scranmed on | oad

rejection. The di esel generators energi zed the safety

busses.

Now, what really throws these things into
hi gher risk is the plant response to the event. In
this case, the instrunment air -- they had instrunment

air conplications. So that bunped the risk up a
little bit nore, and that's really what -- one of the
factors that goes into nmaking it a special --

MEMBER ROSEN: By "instrunment air
conplications,” do you nean the instrunent air
conpressors were not on the safety bus?

MR. DOZIER: No. |Instrument air is non-
safety-rel at ed.

MEMBER ROSEN:  Yes.

MR. DOZIER: And in this case there was a
partial | oop. They lost one of the service
transformers that fed the instrument air.

MEMBER ROSEN: Right. So the instrunent
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air conpressors didn't have any power.

MR DXZIER Right. Right.

MEMBER ROSEN: That's what | was tryingto
say.

MR DXZIER And it's not --

MEMBER ROSEN: The instrunment air
conpressors are not on the safety bus.

MR DOZIER Exactly. Exactly.

Okay. And I'Il goalittle bit into the

detail of this event now This is the di sconnect that

we're tal king about. |f you |l ook here, basically this
di sconnect -- if it was in the closed position, it
woul d cone over and |atch here. And that's the

ener gi ze position.

They wer e wor ki ng on t hi s breaker that was
over here. So this disconnect is in this risen
position. It's really designed for about 77 mle per
hour w nds, but there was a problem with the
count er bal ance on this particul ar one.

Now | "Il go and show you. Since a |ot of
t hese events -- really, if you kind of | ook at one,
you ki nd of get an i dea of what goes on. But in this
case, the wind blewthis disconnect cl osed. That was
the start of this event.

VEMBER S| EBER: So it nust have broken
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somet hing in the disconnect.

MR DOZIER  Yes. There was --

MEMBER S| EBER: A shaft or a pin or
sonething |ike that.

MR DXZI ER There was a nechanical
problemw th it, because it was designed for 77 mle
per hour winds. This was only 25 to 35 mle an hour
Wi nds.

But, however, we're showing here it was
wor king on this particul ar date, 5204 breaker. And,
of course, this thunderstormwas com ng up. The fol ks
that were working on it decided to take shelter inthe
swi tchyard house. And at this point, the two
di sconnects were in the open position.

Now, this switchyard is in the normal --
i s showi ng t he deenergi zed position. But, really, al
of these disconnects here are cl osed throughout this
system |"ve tal ked about the redundancy of the
swi tchyard. For exanple, you have different |ines.
You have a line com ng fromBaxter WIlson. That one
i s independent fromthe Franklin |line, and both of
t hese can feed this bus.

So there's a |l ot of redundancy in there,
and that's why a single failure of an outside power

source doesn't have so nuch effect on our plants.
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What's not shown here, too, is there is
also a Fort Gbsonline, asmaller 115 KV line that's
also intoit. Notice here that |I amtal king about a
partial |oss of offsite power, not a conplete one.

MEMBER SI EBER:  WaAs that di sconnect the
cl earance point for the safety corners for the break
repair? In other words, when it went closed, did it
energi ze the breaker that was bei ng worked on?

MR DOZIER Exactly. Well, they didn't
energi ze that breaker. But what happened -- okay,
t hey had those di sconnects open. The next thing is
t hese disconnects blow shut. So you've got a
groundi ng devi ce right here, you know, to protect the
wor kers while they are working.

MEMBER SI EBER:  So you can offset --

MR, DXZI ER Ri ght . So when that
occurred, you basically caused a short here, which
made the -- a ground fault at this particul ar breaker
and this particul ar breaker. And that was your first
| oss of this service transfornmer 21, which does goto
the division 2 and 3 safety busses.

MEMBER SI EBER: Right. GCot it.

MR, DZI ER: After you had this fault
here, there was also some problens in the Baxter

Wl son, and Franklin relay station. They tenporarily
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had a little perturbation there. That gave the -- a
differential current ground fault --

MEMBER SI EBER.  Ckay.

MR. DOXZIER: -- for these areas. Your
generator was still comng in fromthis side over
here, but it was seeing so much of the different
perturbations it got a |load reject.

MEMBER SI EBER.  Ckay.

MR. DXZI ER: Load reject caused the
turbine control valves to go closed. React or
scranmed.

MEMBER SI EBER:  Ckay. Now, do those have
recl osers on then? O do they just stay tripped? You
know, a recl oser, once you get a fault, it will go and
try to connect it again.

MR DOZIER  Actually, |I'mnot sure.

MEMBER SI EBER:  Don't know. Ckay.

MEMBER LEI TCH: | think that's mainly at
| ower voltages on the distribution system | don't
t hi nk these 500 KV or 345, whatever it was, | don't
t hi nk they have recl osure devices on them

MEMBER SI EBER.  Ckay.

MR. DOZIER Ckay. So we have an event
here. Wiat did we do about it? The risk analysts

| ooked at it. This was inthe E°to E® range. That
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E° range came because of the -- like | said, we had
sone instrunment air conplications, and so that's why
it shot up in that mnus five area.

Now, that's the area where we |ook at
doi ng a special inspection. W |ook at the numbers.
W also have deterministic criteria that are also
| ooked at. You know, is there generic inplicationsto
it? Was it a conplex event? Was there a personnel
i ssue, performance issue involved? So that's the
determnistic criteria that we | ook at.

So inthis case we went in with a speci al
i nspection. As nentioned earlier, we did a briefing
to the regions on this event to explain and share the
| essons | earned about the event. After the inspection
team went in, basically they did come out with a
finding on this instrunment air, and it was a green
finding.

The next event -- this one just happened
the 19th of last nonth -- the Sal eni Hope Creek. You
have Artificial Island kind of close to that -- you
know, the salt -- this estuary |I think. And you had
hi gh wi nds and rough surf during Hurricane |sabel.

We got salt deposits on that which caused
it -- caused a fault out in the swtchyard. Hope

Creek got areactor scramoff that faulting situation.
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Salem on the other hand, they manually shut down.
Hope Creek -- they were a little nore sensitive to
these faults because they had recently installed a
digital fault sensing system But in this case, you
had -- this was one event where you have actually
three plants going down.

Ckay. So what did we do with this event?
Well, inthis case, it was in the 10°® range. It was
right thereinthe special inspection area, but it was
felt |ike that we wunderstood the salting, we
under st ood t he hurricane and what happened. W kind
of |l ooked at the |licensee action, and then we said,
well, we're not going to do a special inspection for
this, because we can't really learn anything fromit.
But we will foll owup as part of the routine baseline
i nspecti on.

MEMBER ROSEN:  How hi gh were the wi nds at
Sal enf Hope Creek?

MEMBER LEI TCH: At Sal em and Hope -- |
seemto renenber around 75, but --

MEMBER ROSEN: So it was still a
hurricane, mnimal hurricane.

MEMBER LEITCH: | didn't think it got to
quite hurricane strength, or they woul d have probably

manual |y shut the units down at that --
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MEMBER ROSEN. That's what I'mtrying to

get at is how high were the wi nds, and what was their
hurri cane shutdown procedure?

MEMBER LEI TCH:  Well, ny inpression was
that the winds in that area -- and | don't live too
far fromthere -- were probably about 40 m | es an hour
wi t h higher gusts.

MEMBER ROSEN: Wth the sustained w nd,
the site never reached hurricane force.

MEMBER LEI TCH: They say that -- they were
telling ne that sone of the problemwas that they had
wi nds, but not a whole |l ot of rain. They said that if
t hey had sone rain it would have hel ped this salting
situation. So they had the worst situation with the
wi nd bl owi ng the saltwater onto the busses, w thout a
whole lot of rain to wash it off.

MR DXZIER And a lot of these plants
were in unusual events, which triggers at about I
t hink around 75 mles per hour w nds.

MEMBER ROSEN: Well, 73 is hurricane,
m nimal hurricane on the Saffir-Sinpson Scale. And
pl ants usually have a different procedure once they
predict sustained wnds greater than hurricane
strengt h. Sustained neans for two hours or nore

usual | y.
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So, you know, |I'msurprised that -- well,
| have to gather fromthis that they never predicted
sustained winds greater than 73 mles -- or never
experienced it. And, really, what they experienced
was gusts perhaps up there, and, |ike you say, no
rain, but enough wind to whip saltwater onto the
i nsul at ors.

MR DXZIER | think that's correct.

MEMBER LEITCH | think had it been 75
they would have had to take action based on their
ener gency procedures.

MEMBER ROSEN: | f they predicted that the
w nds woul d exceed 75 -- sustai ned wi nds i n excess of
73 m | es an hour, they woul d have had t o shut down and
be in at |east hot shutdown two hours before that
happened. | nean, that's typical

MR. HOLDEN: | know that Region 1 spent a
coupl e of days before that hurricane review ng the
hurricane response procedures at each |icensee
facility that was anticipated. So they went up and
down the coast in Region 1 and Regi on 2.

MR. DOZIER: Okay. The next event which
M. Leitch had al ready tal ked about was Peach Bottom
And Peach Bottom-- actually, it was a dual -unit trip,

and it was caused by a loss of nmultiple offsite power
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lines, basically alightning strike and nonmentary | ow
voltage on the other offsite power |ine.

This was a pretty conplicated event with
-- Unit 3 had a -- the MSIVs went shut. The safety
relief valves had to open on Unit 3. The safety
relief valves, one of themstuck. Al so, one of the
four diesel generators tripped. This was a pretty
conplicated event for them |In this case, the risk
was in the E® to E* range.

And so at that level, we're at a higher
| evel of inspection team called the augnented
i nspection team and they were dispatched on 9/24 to
i nvestigate, get a sequence of events, and try to
fully understand this event. They will -- they have
some prelimnary findings, but the details haven't
really surfaced. Tonorrow they will be briefing the
utility on those findings.

| didn't conclude this, because the --
figure with the task force goi ng on and hopeful Iy t hey
can provide the right concl usion and recomrendati ons
for this -- for these grid events.

MEMBER LEI TCH: Ckay. Thank you, Jerry.

Any questions for Jerry?

MEMBER SI EBER:  Good presentation

MEMBER LEI TCH:  Any concl udi ng remar ks?
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MR. FLACK: No, | think that pretty nuch

waps it up. Bill's work -- well, again, as Bill
mentioned, will be out i n NUREGformin Novenber we're
shooting for with responses to comments that we've
received. So we'll be sendi ng copi es of those around.

MEMBER LEITCH: Ckay. Does any of the
conmi ttee have anyt hi ng el se? Any concl udi ng remar ks?

MEMBER ROSEN: | presune we'll hear a l ot
nore about this.

MEMBER PONERS: Yes, | woul d expect so.

MEMBER LEI TCH: We have put a little
pi cture on the back of the handout that | gave you, a
satellite picture of the northeast blackout. | just
thought it was an interesting picture.

kay. M. Chairman, back to you.

CHAI RVAN BONACA: Ckay. Thank you. That
was very informative, very well -- very good
presentation.

We are ahead of tinme. Let's take a break
now for 20 m nutes, cone back at 10 of 4:00, and then
we have -- Dr. Powers is going to tell us about the
research report.

(Wher eupon, at 3:30 p. m, the proceedings

in the foregoing matter went off the

record.)
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