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UNI TED STATES OF AMERI CA
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+ + + + +
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MAY 5, 2005

+ 4+ + + + +

ROCKVI LLE, MARYLAND

+ + + + +

The Subcommittee net at the Nuclear
Regul atory Comm ssion, Two Wite Flint North, Room
T2B3, 11545 Rockville Pike, at 8:30 a.m, G aham B.

Wal lis, Chairman, presiding.
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PROCEEDI NGS

(8:30 a.m)

CHAI RVAN WALLIS: The neeting will now
cone to order.

Good norning. This is the first day of
t he 522nd neeti ng of the Advi sory Committee on Reactor
Saf eguards. During today's neeting the Conmittee wll
consi der the follow ng:

Final review of the 1license renewal
application for Arkansas Nuclear One, Unit 2;

Draft final revisions to standard review
pl an, Chapter 13, entitled "Conduct of QOperations”;

Advanced reactor designs for hydrogen
producti on;

Significant recent operating events

Proposed options for addressing ACRS
proactive initiatives on safety managenent;

And t he preparation of ACRS reports.

This neeting is being conducted in
accordance wi th the provisions of the Federal Advisory
Commttee Act. Dr. John T. Larkins is the Designated
Federal Oficial for the initial portion of the
neet i ng.

W have received no witten conents, no

requests for tine to nake oral statenents fromnenbers
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of the public regarding today's sessions.

Atranscript of portions of the neetingis
bei ng kept, and it is requested that the speakers use
one of the m crophones, identify thensel ves, and speak
with sufficient clarity and vol ume so that they can be
readily heard.

| will begin with sonme itens of current

interest. 1In the handout that you have, you'll notice

that there are three SRMs. There's a speech by
Comm ssi oner Lyons, and there's testinony by Chairnman
Diaz before the United States Senate.

On behal f of the commttee, | would say it
gives nme personally great pleasure. | would like to
congratul ate Dr. Larkins, the ACRS Executive Director
who has been selected to receive the NRC Honorary
Meritorious Service Award.

Congr at ul ati ons.

(Appl ause.)

CHAI RVAN WALLIS: We will now proceed with
the neeting. | will call upon ny esteened coll eague,
Mari o Bonaca, to | ead us through the first item which
is the license renewal for Arkansas Nucl ear One, Unit
2.

DR. BONACA: Thank you, M. Chairnman.

We're here nowto do a final revi ewof 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

7

Iicense renewal application for Arkansas Nucl ear One,
Unit Two. We met as a subcommittee on Decenber 1st,
2004, to review this matter.

At the time we had an interim SER that
al ready contained no open itens so that it went al ong
towards closure of the commtnents for |icense
renewal . W are here now with a conpl eted SER and
final SER, and so | turnto Dr. Kuo for going into the
present ati ons.

DR. KUO Thank you, Dr. Bonaca.

This is P.T. Kuo for the record. |I'mthe
Program Director for the license renewal and the
environnmental inpacts program To ny right is the
team | eader for the audit review at the ANO 2 and at
my far right, Geg Suber. He's the Project Manager
for the staff review for this project.

And Gegis goingtoleadthe presentation
today with the support with all the staff that are
sitting in the audience.

As, Dr. Bonaca, you pointed out, in the
draft SER they contend no open itens for this review
In Geg's presentation, he's going to go through sone
of the highlights of the review, and he's going to
di scuss sone of the issues that may particularly

i nterest you.
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So with that | would like to turn the
presentation first over to the applicant, and then it
will be followed by the staff presentation. Any
guestions?

(No response.)

MR. YOUNG Good norning. |'mGarry Young
with Entergy, and I1'Il be nmaking the presentation for
the licenseeinregard to the application for Arkansas
Nucl ear One, Unit 2.

First of all, 1'd like to introduce sone
of the team nenbers that are here that were involved
in helping prepare the nmaterial that was in the
appl i cation.

M ke Stroud, who is our Project Manager
over here.

Nat al i e Mosher, who was our |icensing | ead
for the project.

Ted Ivy, who is our mechanical | ead.

Reza Ahrabli, who is our civil structural
| ead.

Roger Rucker, who is our electrical and
| &C | ead.

Also we have Dave Lach here, who's a
Proj ect Manager with our |icense renewal group

And Mar k R nckel w t h AREVA Framat ome, who
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was our Class 1 lead for the nechanical.

Wth that 1'd like to go on into the
presentation. |'mgoing to go through each one of
these topics and provide a Ilittle additiona
information, kind of a summary of sonme of the
information that was presented in the subconmittee as
wel | as sone additional information that was requested
by the subcomrittee at the | ast neeting.

And at any point if there's any questions
or additional information, please stop me, which |I'm
sure you will, and we'll discuss it right then.

For a general description of the unit,
it's located in west central Arkansas near Lake
Dardanel | e. Lake Dardanelle is the source of the
makeup water for the cooling tower on Unit 2.

It's a Conmbustion Engi neering pressurized
wat er reactor. Bechtel was the architect-engi neer.
The construction permt was issued in 1972, and we
went into initial operation in 1978.

W have about 27 years of operating
experience at this point. W have a 3,026 negawatt
thermal capacity and 1,023 negawatts el ectric.

And Arkansas Nuclear One, the two units
t oget her provide over 30 percent of the electricity

needs of Arkansas. And this is just a map to show
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physically where we're | ocated, pretty well the m ddle
of the country and the southern part of the m ddl e of
the country.

A brief summary of our operating history.
W did a power uprate in 2002. It was a 7.5 percent
uprate, which increased our capacity by 210 negawatts
thermal. W also replaced our steam generators in
2000, which was part of a prerequisite for doing a
power uprate. In addition, we were having a | ot of
probl enms with tube pluggi ng on the steam generators.
So there were several reasons that they were repl aced,
and were placed themw th Westinghouse units.

DR. SHACK: A question.

MR YOUNG  Yes.

DR. SHACK: Is this really a Wstinghouse
steam generator or is it a CE steam generator
rel abel ed?

MR YOUNG It is actually Westinghouse,
yes. | nean, they're all the sane conpany now, but -

DR. SHACK: Right.

MR. YOUNG -- this was a Westinghouse
design, not the Conbustion Engineering. That's ny
under st andi ng at | east.

DR SHACK: This is not a lattice bar?

This is a quatrefoil or sonething?
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MR. YOUNG Do we have anybody that knows
that detail? 1'mnot certain. Wrry.

CHAI RVAN WALLI'S: So you made a hole in
cont ai nnent ?

MR YOUNG  Yes.

CHAI RVAN WALLI S:  And took out the old one
and put in new ones?

MR. YOUNG Yes, yes, right. It was a
maj or, nmajor job for us, but, yes, we had to cut a
hol e in contai nment and put themin. Ckay?

Sone perfornmance trends over the | ast few
years. The capacity factors have increased from about
71 percent in 1992 to about 97 percent in 2004. The
trend was a steady increase during that period of
time, typical for the nuclear power plants during that
time period.

W' ve al so achi eved sonme dose reductions
at the plant due to sone activities that were
targeted. Qur outage doses were reduced from about
175 remin 1995 down to 93 in 2003. (bviously when we
did the steam generator replacenent, we actually had
an increase that year.

CHAI RVAN WALLI S: Have you been reducing
your time of outage as well?

MR. YOUNG Yes, sir.
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CHAI RVAN WALLI'S: By how nuch?

MR, YOUNG Well, right now we're down
into the 20-30 day range typically unl ess we're doing
somet hing najor |ike a steamgenerator or vessel head
or sonme ot her, you know, special change, but a typical
outage i s between 20 and 30 days now.

Al so, our non-out age dose has been reduced
over the tinme fromabout 49 remin 1996 to about nine
remin 2004. Again, sonewhat typical for the industry
based on sone targeted activities to reduce overal
dose fromthe operation of the plant.

And 1've got a nunber of initiatives.
These are things that have been done to the plant to
upgrade or inprove the plant either due to issues
rel ated to agi ng or obsol escence. For exanple, we've
repl aced our feedwater control systemin 1997 with a
digital control system |In 1999 we replaced the
condenser tube bundle. It was a copper-nickel alloy
and we replaced it with titanium

W replaced the noisture separator
reheater tube bundle in 1999. It was a copper-nickel
all oy and was replaced with stainless steel.

Also, again, we replaced the steam
generators. They were Alloy 600 and we replaced with

Al'l oy 690 tube naterial.

NEAL R. GROSS
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W also did a high pressure and | ow
pressure turbine upgrade in 2000 to i nprove steamf| ow
path and ot her efficiency inprovenents. W replaced
sone el ectrical penetration nodul es in 2000. This was
an upgrade to inprove the leak tightness of these
particul ar electrical penetrations.

The containment operates at a slightly
hi gher pressure with the power uprate, and this was
one of the needed inprovenents to allow for that
hi gher design pressure.

Qur flow accelerated corrosion piping
program has included and still includes piping
repl acenents. As we go through tinme and do our
i nspections, we repl ace pi pi ng that has been eroded or
corroded with a chrone nmoly or a FAC resistent
mat erial, and not only have we been doing that, but
we're continuing to do that.

W have - -

CHAI RMAN WALLI S:  What's the criterion for
replacenent? |s there a certain percent of wall
t hi ckness or sonet hi ng?

MR. YOUNG There is a criteria for when
we have to replace it, but we're periodically going
t hrough and repl acing some of it preenptively before

we get to the point of reaching the limts for
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conti nued operation.

DR. RANSOM What are sonme of the typical
pl aces where you had to replace piping?

MR. YOUNG Extraction steamlines, for
exanple. | don't know. There's several other. |It's
all associated with one of the flow paths associ at ed
with the steam especially the --

DR. RANSOM Wiere you have droplets or --

MR YOUNG  Yes.

DR RANSOM -- condensate down?

MR YOUNG  Yes, yes.

DR. BONACA: Wien did you |l ast inspect the
reactor vessel head?

MR. YOUNG At the last outage, which was
-- let's see. That was earlier this year. A couple
of nonths ago, yes.

DR.  BONACA: Ckay, and you had no
i ndi cati ons?

MR YOUNG Right. W did a full bare
nmet al inspection on the vessel head, and there were no
| eaks, no indications of |eaks.

DR. BONACA: Ckay. Now, if | renenber
doing the presentation during the subconmttee, you
told us that the insulation is going to be nodified.

MR, YOUNG Yes.

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

15

DR. BONACA: Al though you're going to
repl ace the head in 2006?

MR. YOUNG Well, yeah, the head, right
now we're in the process of procuring the head in
2006. It will be on site, ready for installation.
The actual installation my be as |ate as 2008 or in
that time frane

DR. BONACA: What's happening on Unit 1?
| rmean, | noticed just yesterday there was an
announcenent that Unit 1 had been -- a nozzle was
| eaking at the vessel head. Unit 1 has had a nunber
of | eaking problenms, right?

MR. YOUNG Yes, yes, and on Unit 1 the
vessel head is on site and is scheduled for
installation at the next outage, which is this fall.

DR. BONACA: Al right.

MR. YOUNG Ckay. We tal ked about the
vessel head. The service water piping, we're
replacing that piping or continuing |I should say to
replace it. W have been replacing sections of
piping. Sone of it we're replacing the carbon steel
with stainless steel especially on the snaller
di aneter piping due to -- well, we've had problens
with service water piping since the plant went into

operation, and we've been replacing that piping, and
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we will continue to as part of an overall repl acenent
i n upgrade prograns.

And as | nmentioned before, we're
continuing to replace the flow accel erated corrosion
susceptible piping, and that will continue as |ong as
there is piping that's subject to flow accel erated
corrosion.

DR. SHACK: Your service water piping
problemis MC?

MR. YOUNG The original problens were
MC, especially in the small bore piping, and since
the initial identification of those problens, we've
changed our chemi stry program to add additives to
address the MC problem So we're continuing to
refine and revise our chem stry control to deal with
both M C and ot her corrosion.

We use | ake water for our service water,
and it's not very pure water. So there's a |ot of
issues with that.

DR. SHACK: And the replacenent piping is
a conventional 300 series austenitic?

MR. YOUNG Yes, it's conventional carbon
steel. For the large --

DR. SHACK: Ch, carbon steel ?

MR. YOUNG For the |arge dianeter piping

NEAL R. GROSS
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and then for some of the smaller piping, stainless
steel, and we've got --

DR. SHACK: Three hundred stainless?

MR. SIEBER That's a once through systen?
Service water?

MR. YOUNG Yes, service water is.

MR. SIEBER  And so the chem cal treatnent
that you're using is just chlorination?

MR. YOUNG Chlorination and Ted Ivy is
here. He's very famliar with that

MR. SIEBER Otherwi se you're going to use
a lot of chemicals, and they're going to end up in
t hat | ake.

MR. YOUNG Yes, that's one of the
probl ems we have with the chem stry, but Ted.

MR |VY: M nane is Ted Ivy. |I'mwth
Ent er gy.

The service water system the chem cal
treatment we use in addition to chlorination, we al so
use a dispersant and also a corrosion inhibitor, and
you're right. It is once through, but with our
corrosion inhibitor the amount of chem cals we use,
yes, is rather large, and it's rather expensive, but
it's required because of the aggressive nature of the

| ake water, and that's why we've had this continuing
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program of pipe repl acenent.

And we' ve essentially replaced all of the
smal | bore stuff less than six inch with stainless
steel, 300 series, and over the years since that point
in time when that was finished in late and m d-' 90s,
we' ve been going actively after the | arge bore piping
which we're replacing like with carbon steel, but the
big gain we think we're getting from the corrosion
inhibitor we're use now is with the existing carbon
steel because we are using this now, which in the
early '80s there was very little treatnent for the
exi sting carbon steel piping. So they experienced a
| ot of degradation at that point in tine.

So our expectationis that thelife of the
repl acenent pipe will be a lot better than it was
bef ore.

MR. SIEBER. Now, the large pore piping is
buried piping, right?

MR I1VY: Not all of it. W have a |ot of
| arge bore that's actually inside the building that is
accessible to where we could do UTs to identify the
condition of the internal as representative of that.

MR SIEBER. The bulk of it is buried in
the ground, right?

MR. 1VY: The largest majority of the very
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| arge bore is, yes. | think we had ECP

MR. SIEBER. How can you tell if it's
| eaking? | nmean, you don't measure. You don't hydro
it because there always has to be flow through it.

MR IVY: In nost cases what we found and
even on the buried piping that if we have a |eak
usually it will show up as it percolates up through
t he ground, and we' ve had several instances that we've
been able to find it with that nmethod, and that's
usual | y about the only way we can do it.

W do --

MR. SIEBER. So your detection systemis
when your hip boots get wet all the way up to t he seat
of your pants that it's probably | eaking.

MR IVY: Yeah, and as with the current
i ndustry standards with all buried piping, that's
about the best anybody can do.

MR. YOUNG Yeah, we do have a program
underway right now because of sonme of those concerns
with the current operating condition to study the
buried piping and | ook at options for inprovenent,
such things as coating the pipe. | guess in situ form
is a product that's available to actually coat in
place the large piping, but there's a nunber of

options being studied, and that's underway right now
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as part of our overall concern, you know, about the
buried piping, particularly the service water piping,
which is subject to the aggressive service water.

MR VY. And | mght add that the overall
wal | t hi ckness of the buried piping is not
significantly degraded. The biggest concern we have
is with small pits.

MR SIEBER Pits. Well, you know, these
probl enms are not unique to Arkansas. Al npbst every
pl ant that has a service water systemthat's fed from
anything other than the ocean has this kind of a
problem And to ne its significant as related to
license renewal that the problemis addressed because
detection by |ooking for wet spots on the ground is
not a good net hod.

MR 1VY: No, and that's why we're doing
the studies with our buried piping at the whol e pl ant
for both units actually to determ ne what actions we
needed to take for long term because of |icense
renewal , yes.

MR SIEBER Yes. Sone |icensees have
service water piping that's big enough to put a person
that's in there, and so they do craw throughs, and if
you can't get a person in there, you nm ght want to put

a TV canera in there and run it through. You can't do
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any surface prep on the inside. So any kind of
volunetric examis sort of out of the question, and
it's a serious problem and cannot be ignored.

MR. 1VY: Yeah, we have sent caneras on
our energency cooling pond return header |ine because
we have done periodic cleaning and have gone in and
| ooked at the overall condition of the pipe.

The |l argest portion of the buried is the
stuff that goes to our emergency cooling pond supply
and returns, and we have done visual inspections on
t hose because you can't get access to them

The ones that actually come from the
di scharge at the punps are very difficult to access
except during outages because we al ways have to have
at | east one loop in service all the tine.

MR. SIEBER: That's right.

DR. BONACA: Well, are or can | ead-down
tests be perfornmed on those conponents? Are they
i sol ated, pressurized, and then observed, the | eak-
down rate observed?

MR. SIEBER. Well, you can't isolate the
mai n headers, you know. You need service water al
the tinme. Once you irradiate the fuel, you' ve got a
heat | oad and you've got to deal with it.

And | eak-down i s sort of tough because the
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valves in that system --

MR 1VY: Are not water.

MR. SIEBER: Well, they're typically fire
header val ves.

MR IVY: Well, ours are --

MR. SIEBER. They just slow things down.
They don't reach --

MR 1VY: But their not |leak tights. So
you woul d get | eakage, and you couldn't tell whether
it was comi ng through the valves or necessarily from
t he pi pi ng.

MR. SIEBER. |f you had shut the val ves
and pressurized it, the pressure would die off just
l'i ke that.

MR IVY: But nost of our valves on the
system there are several of themthat do have | eakage
criteria limts, and we actually have to test those,
but we don't actually pressurize the whol e header.

DR. RANSOM Are these safety rel ated
conponent s?

MR. SIEBER: The service water systemis
safety rel ated conponents.

MR IVY: Yes, it is.

MR. YOUNG Yeah, this is obviously an

i ssue that we're trying to deal with under our current
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termto get things, you know, addressed before there's
a | eak, and we have had sone historical problens with
| eakage in the page, and now through our corrective
action process, we're devel opi ng sone new appr oaches.

W brought in the structural integrity to
hel p us do sone studies. They're piping experts and,
you know, to provide recommendati ons, and again there
are some options that we're looking into to further
i nprove the piping and i nprove the reliability of the
pi pi ng.

MR 1VY: And we have done sone coating on
Unit 1. W actually coated one of the lines back in
the late '80s, early '90s, a return header, and it has
held up very well for the last 12 years.

MR. SIEBER. As far as you can tell.

MR IVY: No, we inspect it every
refueling outage. Send a canmera up to rmake sure the
coating has not cone | oose.

MR. YOUNG Ckay?

MR. SI EBER.  Thank you.

MR. YOUNG (Ckay. The next topic is our
commitment i npl enentation for |icense renewal, and we
tal ked about this a little bit at the subcommittee
neeting, but we provide a little nore information in

this presentation.
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W have 34 agi ng managenent prograns that
we conmitted to associated with |icense renewal.
Ni net een of those 34 prograns are already in place,
and that represents 56 percent of the total, but I
wanted to add in here that that's actually nuch
greater than 56 percent of the activities that we do
associated with our commtnents for |icense renewal .

And what | nean by that is some of these
19 prograns that are currently in place include such
t hi ngs as our preventive mai nt enance program our in-
servi ce i nspecti on program and our chem stry program
whi ch include a very large nunber of conponents and
structures in the plant.

And the new programs or the enhanced
progranms generally tend to be focused on a very few
conmponents. So if you look at it on a conponent for
structure basis, we have nuch greater than 56 percent
of the activities already in place and working.

W do have 15 new or enhanced agi ng
managenment prograns that are part of the conmm tnent
that are yet to be done.

DR. BONACA: Let ne ask a question.
During the subcomm ttee, one of the inspectors told us
that when they were looking at the structure,

monitoring a masonry wall problem which is already
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i npl enented - -

MR, YOUNG  Yes.

DR. BONACA: -- they found that the
initial baseline exam nations were not docunented
properly. The first five-year exam nati on was not
performed, and qualification for personnel responsible
for wal k-downs were not established.

Coul d you explain to me? | nean, because
we only heard the view of the inspector, and | think
it would be good for the conmttee to hear your view.

MR. YOUNG (Ckay. Yes, we wote a
condition report onthat itemand t ook sone corrective
action. It turns out that there was a
m sunder st andi ng about when to start. This was
associated with a programthat has just started about
alittle nore than five years ago, and at that tine,
t he engi neers that were involved thought a baseline
had been done, and they were waiting to do the five-
year inspection, but as it turns out when they went
back to pull the records that there were no records of
t he basel i ne.

There has been sone inspections, but not
a full baseline. So we wote a condition report to
get that taken care of.

The qualification issue dealt with the
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fact that we were requiring that a civil engineer do

t he wal k-downs, but we hadn't documented that in our

procedure to say that there was an actual requirenent

for that person. It just said an inspection would be
done.

So, again, we revised -- the corrective
action was to revise the instruction to specifically
say what the qualification was for the person doing
t he i nspection.

DR. BONACA: Yeah. Now, this problemis
identified by the inspector.

MR YOUNG  Yes.

DR. BONACA: Ckay.

MR. YOUNG Yes, during the audit, |
believe. | think that's --

DR. BONACA: The reason why | asked is
t hat al though now has been, you know, they did the
2004 report on the ROP, identified what they call a
substantive cross-cutting issue concerning problem
identification or resolution, and | was wondering if
this was one of the problens there..

MR YOUNG | don't believe this
particul ar one was because that issue had to do with
sone other corrective action. You know, | think one,

inparticular, that hadn't been even docunented in the
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corrective action program

DR BONACA: Yeah.

MR YOUNG | don't believe this was one
of those, although it certainly could have been.

DR BONACA: Yeah. W asked these
guestions about PI&R because | think it's a critical
program - -

MR YOUNG  Yes.

DR. BONACA: -- to report to the extended
oper ati on.

MR. YOUNG  Absol utely.

DR BONACA: It is not one of the |icense
renewal programs, but is really the backbone of all
i cense renewal s.

MR. YOUNG Well, actually we included the
corrective action program as one of our aging
management prograns. So we do take credit for it, and
you're right. [It's probably the nost inportant
because it's the one that catches new things that
m ght conme up that we don't specifically already have
targeted, and things |like service water, if we find a
| eak that's outside the bounds of our existing
i nspection program then it becomes part of our
corrective action program

DR. BONACA: Thank you.
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DR. PONERS:. You've expl ained how you

corrected the specific issues, but the genesis of

t hese i ssues are t hi ngs like you sai d:
m sconmmuni cati ons, confusion, inadequate records,
things like that. How do you nake sure this sort of
t hi ng doesn't happen ot her pl aces?

MR. YOUNG Well, the overall corrective
action program includes a Ilot of independent
assessment of the trending and tracking, as well as
| ooki ng at ot her areas of record keeping in the pl ant,
and in fact, that was part of this issue that was
menti oned earlier.

And the resolution of that or the current
activities to address that have been to provide sone
additional training to the people at the plant to
specifically <call out these exanples where the
corrective action process was not used correctly, and
basically to apply the |l essons | earned fromthe past.
Where did we make our m stakes and why, and what can
we do to inprove that?

I n addi tion, the plant nanagenent now has
regul ar neetings. | think it's on a weekly basis, to
|l ook at the trending of the corrective actions, to
reinforce the expectation that any sort of issue at

the plant that's identified should be witten up as a
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condition report so that we can then track and trend
and determne if there's an overall problem

And then our QA departnent, in addition,
does periodic independent assessnments to see |if
there's sone issues. So it's nostly just inproving
the visibility of the programto the plant personnel,
and then the managenment continuing to reinforce the

expectations for witing condition reports.

And | think the region nmay have sone
addi ti onal comments on that based on their
i nspections.

DR. PONERS: | hope so.

DR. BONACA: They will.

DR POAERS: 1'd |like to hear what you
have to say when the opportunity ari ses.

MR. YOUNG  Ckay.

DR. SHACK: Just on the agi ng managenent
program one of the sort of unusual features that you
have is a nickel alloy cladding on your bottom head,
and | didn't really see any particular inspection

program for that. How is that actually treated?

MR. YOUNG Ckay. Mark Rinckel from AREVA

Framatonme is our Class 1 mechanical expert. | hope
he's got an answer for us.

MR. RI NCKEL: Yes. Mark Ri nckel from
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AREVA.

That was identified as nickel based all oy
that would be placed in the Alloy 600 inspection
program So that's one of the items. R ght nowit
does receive visual exam nation when you pull the

internals out. So that's, you know, what you're doing

now.
DR, SHACK: But that's with VT-1, right?
MR, RINCKEL: VT-1, yes.
DR SHACK: That isn't an enhanced VT-1 or
anyt hi ng?

MR RINCKEL: No, huh-un. That would be
a fallout of the All oy 600 programand | ooki ng at that
particular itemand seeing if it has high
susceptibility and risk and so on and so forth.

DR SHACK: So that's a kind of remains to
be determ ned.

MR. RINCKEL: That remains to be
det er mi ned, un-huh

CHAI RVAN WALLI'S:  And we al so tal k about
some ot her inspection conmmitnents. There's the matter
of the shutdown heat exchanger tubes. There seened to
be sone problem You can't use traditional eddy
current nmethods or there's sonme other method which

wasn't clear to me that's going to be used. Wat is
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the method that's going to be used to inspect those

t ubes?

MR IVY: It's called renote field
testing.

CHAI RVAN WALLI'S:  Yeah, what does that
mean?

MR | VY. "' mnot an expert on UT. The
probl emis that these tubes are made out of an E-BRI TE
material. They're ferritic stainless. So traditional
eddy current techni ques don't work. The FRT has been
used in the industry, and I'mnot real famliar with
exactly how they do it.

CHAI RVAN WALLIS: This renote field
testing?

MR VY. Yes. |It's a type of eddy
current, but it conpensates sonehow for the ferritic
portion of the stainless to where it doesn't throwthe
signal off.

CHAI RVAN WALLI'S: And there's plenty of
experience with it?

MR IVY: Yes, thereis. It has been used
for quite a few years.

CHAI RVAN WALLI'S:  And then the other thing
is how do you inspect these flexible hoses that you

are going to inspect internally?

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

32
MR IVY: Wiat we'll do with the hoses

besides doing a visual inspection externally and
internally is --

CHAI RVAN WALLI S:  How do you inspect them
internally?

MR. |VY: Depending on the size of the
hose and if it's fairly long you can either use a
probe to | ook down the inside of the hole to | ook for
any cracking. At the sane tine we'll also take the
hose | oose and physically manipulate it to make sure
that it's still flexible and doesn't crack when we
nove it. That's what our plan is right now W nmay
end up doi ng sonme additional things besides that.

CHAI RMAN WALLI'S:  So you stick a probe up
in there, and if it's a very |long hose, you have to
di sconnect it and do sonething el se?

MR IVY: Yes, we would have to di sconnect
it fromthe line, yes.

DR. PONERS: |'mdying to see the training
for sonebody flexing the hose to see if it cracks.

MR 1VY: Wll, as far as manipulation is
to make sure that it's flexible and that if you do
because nost of the hoses, they sit there for a | ong
period of time, and they don't ever get noved around.

After you flex it, you would do the inspection to nake
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sure it did not crack as a result of that, which would
be an indication that --

CHAI RVAN WALLIS: The aging process is a
sort of cracking of the outside or somnething?

MR 1VY: O the outside or the inside.

CHAI RMAN  WALLIS:  Well, it will be
interesting to see if the calibrated works. And j ust
| ooking at it, too, I'"'mnot sure howthat's going to
wor K.

MR 1VY. Wll, and the reason we put that
inthere is because if you just pull the hose off and
look at it and if it hasn't been noved or touched for
years, you're probably not going to see anythi ng, but
if youdo -- if it has becone brittle and you do flex
it, it is much nore likely to crack at that point in
time to where you can actually visibly see the cracks.

DR POAERS: One would think the
degradati on woul d be very substantial by the tine it
cracked in your hands.

DR. RANSOM Are these periodic
i nspections or are they one-tinme?

MR 1VY: These will be periodic.

DR RANSOM \What kind of time interval?

MR IVY: | don't think -- we haven't

specifically set one at the present tine. Wat we'll
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probably do is do these initial inspection, and based
on the overall condition if we do, of course, find
them cracked at that point in tinme, if we replace
them we will have to do it nmuch nore either -- we nmay
actually even cormit based on what we find or go ahead
and decide to replace themperiodically instead of
doi ng a visual inspection. |If we find danage to them
it's probably just easier to replace them on sone
five-year frequency or eight or ten years, depending
on the age of the hose.

MR. YOUNG Okay. And regarding the 15
prograns that are still to be inplenented, five of
t hem are enhancenents, and we have draft procedure
changes currently underway for those five. W have
ten that are to be created prior to entering the
peri od of extended operation, which is 2018, and our
current schedule is to conplete the i npl enentation of
these ten new progranms prior to 2013, which is five
years before the period of extended operation.

W have a wor k-of f schedul e in which we're
doi ng, you know, roughly one or two prograns per year.
So it's kind of a |inear progression between now and
2013, and the only prograns that we're holding to the
end of that period are the ones that we're waiting for

results from such prograns as the MRP to provide
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gui dance or EPRI, which is working on some i nspection
t echni ques for sone of these prograns which currently
we don't have as an industry. But all of the others
will be done earlier than the 2013 date.

Regar di ng t he t racki ng of t hese
comm tments, we have or have had, | should say, 1,500
commitnents for ANO-2 tracked in our conmtnent
managemnment systemover the past ten years, which is an
average of about 150 commtnents per year that we
normal Iy deal with.

These 15 new comm tnents for ANO-2 wi Il be
added to that program and of course, using the raw
nunbers here nmeans there's slightly nore than one per
year between now and t he peri od of extended operati on,
al though we're actually working themoff at a faster
or planning to work them off at a faster rate than
t hat .

But this was just to show that in our
commi t ment managenent system we al ready have a very
| ar ge nunber of comm tnents that we routinely handl e,
and we will just add these to that system

The system itself, the commitnent
managemnment system is routinely inspected by the NRC
They have a procedure or gui dance docunent, LI C- 105,

which is where the inspection is done. The nost
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recent inspection and the only inspection that's been
done so far was in May of 2003, and the NRC cane in
and audited our commtnent managenent system and
concluded that it was working as expected, and the
commitments were being inplenented on a tinely basis.

So these commtnents, these 15 wll be
added to that systemand will be subject to continuing
i nspection, and |I believe LI C 105 shows an i nspection
frequency of every three years or sonething on that
order, and of course --

DR. BONACA: A programmatic comm tment nmay
i ncl ude many different conmm tnents.

MR. YOUNG Ch, yes.

DR. BONACA: At the beginning I was
t hi nki ng, you know, in terns of individually 15, but
you'l | have quite a workl oad.

MR. YOUNG \Well, the way we've got it
wor ked out because each one of the program owners is
responsi bl e for inplenenting these new prograns and
changes, and the workl oad on each individual owner is
fairly low It's only like one or two program
changes, you know, over the next few years.

DR. BONACA: True, true.

MR YOUNG So at |east fromour view, and

|"mjust tal king about fromthe |icensee viewpoint,
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the workload is not very significant, and we've
already given them all of the criteria that was
committed to in the application and then has been
revised and agreed to through the safety eval uation.
So they have a pretty good handl e on what needs to be
done and when, and now they're in the process of
wor ki ng t hrough that.

kay, and in summary, |'d just like to say
that we're taking the appropriate actions for the
safe, long-term operation of ANO 2 through both our
equi pnent upgrade efforts and through our aging
managenment prograns, and regarding the conm tnent
managenment system | think we're confident that we'll
insure the tinely inplenmentation of these new and
enhanced progranms, and of course, as | nentioned, it
will be subject to routine inspection as part of our
normal inspection process.

So that's all | had on the presentation.
Are there any ot her questions or comrents?

Ckay. Thank you.

DR. BONACA: No question.

MR. YOUNG Thank you very rmuch

DR. KUO Thank you, and G eg Suber will
be maki ng the staff presentation.

MR. SUBER. Good norni ng, everyone. Good
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nor ni ng, Chairman Wal li s and nenbers of the ACRS. I'd

like to thank you for this opportunity to speak on
i cense renewal for ANO 2.

My name is Gegory Suber, and | am the
Project Manager for the ANO-2 |license renewal

application review.

| would Ilike to briefly outline ny
presentation so that you'll know where |'m headi ng.
| will begin with an overview of the najor highlights

of the review

The second portion of ny presentation w ||
include a discussion of the regional inspections
foll oned by an overview of the safety review

In the third portion, | wll discuss
several current operating issues that are of interest
to the commttee.

And | will end with a statenent of the
staff's overall concl usion.

In a letter dated October 14th, 20083,
Entergy Operati ons, | ncor por at ed, subnmitted an
application to review the operating license for the
ANO-1 Unit 2 reactor. The NRC staff perforned a
safety evaluation in accordance with the rule and
i ssued an SERwith no openitens or confirmatory itens

on Novenber the 5th of 2004.
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The staff issued the final SER on Apri

8th of 2005, and concluded that ANO-2 has net the
requi renents of the rule.

As a result of the staff's review of the
LRA, the inspections perforned by the region, several
conmponent s were brought into scope for |icense renewal
and some conmponents that did not state aging effects
in the application the staff found aging effects
requi ri ng managenent for those conponents. A few of
t hese conponents were added after the SER was issued
in November and will be discussed |ater.

CHAI RMVAN WALLIS: Can | ask you about
scopi ng?

MR SUBER  Yes, sir.

CHAI RVAN WALLIS: | noticed that the
pri mary and secondary noi sture separati on equi pnent of
t he steamgenerator are call ed consunabl e itens do not
support an intended function of the steam generator.
This nust mean a safety function. | mean obviously
t hey have a function.

So PWRs have steam dryers and BWRs have
steamdryers, which have recently becone in scope, the
cause of events with them and it was concl uded that
pi eces of them m ght have sone safety effect. Wuld

these PWR steam dryers cone in scope sone day if
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something were noticed about then? |[If there were
cracks in themor sonmething? Wat's the difference?

MR. SUBER: Linda, can you address that
guestion, please? kay. Excuse ne. M. John Tsao is
going to come and address that question, please.

MR TSAO this is John Tsao from
Mat eri al s and Chemi cal Engi neer Branch.

| review the steam generator portion of
the license renewal. So far the industry experience
has not shown any steam dryer in the PWR have any
cracking problem So as of nowit's not a part of the
l'i cense renewal .

DR BONACA: Wwell, | think also, | nean,
we haven't seen yet very | arge power uprates in PWRs.
W have seen those in BWRs, and that's why, you know,
that justified our views that for Dresden and Quad
Cities, because of the | arge power up-rate and t he new
behavi or, | nean, then we have the event of the
cracking. And so we nmay see simlar behavior if you
have power uprates of 20 percent.

CHAI RMVAN WALLIS: Wth the Waterford power
uprate, we spent some tinme tal king about these steam
dryers and what was the basis for the cal cul ati on and
so on.

Maybe this is a thing to watch in the
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future.

MR. SIEBER. Well, | don't think it has
quite the sane inportance in a PR as it does in a
BWR.  You know, a boiler, for exanple, nmain steam
isolation is very inportant because that's isolating
whatever is going on in the reactor, including the
production of radionuclides fromthe environnent.

In a PWR, the steam generators perform
that isolating function, and so the nmain steam
i sol ation valves are a back-up function, which is a
second barrier. So in ny mnd that's why PWR val ves
are liable to close slower. They don't have the |eak
tightness requirenments that boilers have, and so
damage to a nmmin steam isolation valve is not
necessarily a catastrophic event from a safety
st andpoi nt .

DR. BONACA: But it still could. | nean,
if you had, you know, a failure of a steamdryer with
pi eces bl owi ng down the line, then maybe we will see
at that tinme, but --

MR S| EBER  Yeah.

DR. BONACA: -- | think you will have to
have a significant power uprate to see sone effects of
t hat nature.

MR SIEBER  Yeah.
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MR ROSEN: Are the main steamisolation
valves in PWRs safety rel ated conponents?

CHAI RVAN WALLI S: Yes, they are.

MR. SIEBER Yes, they are.

MR ROSEN: Well, then | think it's
premature to judge the degree to whichit's inportant.
| nean, if they're safety related, interfered with as
the BWR val ves, we'll have to be careful

CHAI RVAN WALLI'S: So shoul d we concl ude
that this is all right for the noment, but as soon as
soneone finds cracks --

DR. BONACA: They'll have to look at it.

CHAI RVAN WALLIS: -- in these devices,

t hen suddenly they will becone safety rel ated?

MR. ROSEN. They're already safety
related. That was the point.

CHAI RMAN WALLIS: The dryers are not.

MR. SIEBER. The dryers are not.

MR. ROSEN. So the dryers are not, but the

val ves are.

CHAI RMAN WALLI'S: As soon as there's any
evi dence that they mght break it will becone safety
rel at ed?

MR. SIEBER. No, they won't.

CHAI RVAN WALLI'S:  They won't?
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MR. SIEBER. No, but you nay pay much nore
attention to them

CHAI RVAN WALLIS: Well, they did becone
safety related in the BWR

MR. SI EBER: No, they becane within scope.

CHAI RVAN WALLI S: They come wi thin scope.
|"msorry. I'msorry. GCkay. So these dryers m ght
beconme in scope as soon as anythi ng happened or was
noti ced about them Ckay.

MR. SUBER  Wiich is why we nonitor
operating experience.

DR KUO Well, M. Chairnan, as a matter

of a process, in our response to HR' s letter on
addressing the Quad Cities, if youall recall, we have
put in place a process that will require the power

uprate review later on. Any time we review power
uprate, we will reviewanything that isrelated to the
agi ng managenent program It will be on top of
license renewal. Whatever will be affected will be
subj ect to agi ng managenent.

DR. BONACA: Yeah, that's the catchall,
and that's the inportant thing we did at that tine,
was to ask them to perform an evaluation before
entering the license renewal period to determ ne

whet her or not the experience at the uprate |eve
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woul d justify sonme nodifications to the comm tnents
for license renewal in May and dependi ng on what we
see. So there is that opportunity.

MR. SUBER: Thank you.

To continue with the overvi ew, one agi ng
managenment program was added as a result of the
staff's review. A one-tinme inspection will be used to
i nspect the internal surfaces of A-2 conponents in
several auxiliary systens.

DR. BONACA: Before you nove on, let ne
ask you a question. You have the previous slide, and
you had a nunber of conponents added by different
nmeans by the inspection.

MR SUBER  Yes, sir.

DR. BONACA: \What does it say about the
scopi ng process i npl enented by the |icensee? | nmean,
how were t he conmponents m ssed?

MR. SUBER Right.

DR BONACA: Because the reason | am
asking the question is that the staff only audits --
you know, even the scopi ng doesn't | ook at everything.
So the question | would liketoremndis that thisis
the floor in the scoping nethodology or is it purely
that some itenms were mssed or is it lack of

under st andi ng on some i ssues?
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| point out the power transm ssion
conductors. | nean that has to do with station
bl ackout .

MR. SUBER Well, yes, it does. It has to
do with the alternate path for a station blackout.
What we concl uded - -

DR. BONACA: | thought that issue was
al ready closed. | nean insofar as |SG being very
cl ear.

MR SUBER  Yes, sir. Yes, sir, and what
we concl uded was that sonme itens were mssed, but it
was not indicative of a flaw in their methodol ogy as
stated in a license renewal application. Mst of the
itens that were added to scope were actually added
during the wal k-down processes, and they were just
sinply m ssed.

But the nethodol ogy that they described
and the methodology as it was inplenented by the
applicant the staff approved of.

DR. BONACA: Ckay.

MR. SUBER So there were just sinple
errors.

DR. BONACA: The question is when the
i nspectors find a nunber of discrepancies and they

catch additional itens to be put in scope, do they
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expand their inspection or do they sinply stay, you
know, within the same -- or is the inspection
remai ni ng the sane as they have pl anned before?

| s there sone criterion that you use?

MR SUBER: |'Il go ahead and | et Rebecca
Nease or M. Jim Drake address that particul ar
concern.

M5. NEASE: M nane is Rebecca Nease, and
| was a teaml eader for all three inspections, and Jim
Drake was a co-team | eader for the first two.

This would be part of the scoping and
screeni ng inspection, and when we choose what we're
going to inspect, we look at the performance of the
plant. W also |ook at the risk significance of the
systens we're going to wal k down, and we choose the
scope of the inspection at that tine.

Agai n, what Greg stated, | agree with what
Greg stated inthat it | ooks Iike when we wal ked t hese
systens down, the process was right. It was there
were isolated human errors in that they just m ssed
some systeminteracti ons or when t hey wal ked sonet hi ng
down, they missed a little piece of it.

But we did not think that the scoping and
screeni ng process was fl awed.

DR. POVNERS:. Rebecca, we have this poor
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comuni cation, human errors. | nean, it's sloppy.

MS. NEASE: Perhaps, perhaps. But, again,
t he process, we didn't find anything in the scope that
-- we didn't put anything in the scope that was --

DR. PONERS: What they need is sonething
to do things right.

MS. NEASE: Yes, sir.

DR. PONERS: | mean, what you're saying is
that they've got a good strategy. They just don't
carry it out well, and they seem to have a history
here.

M5. NEASE: Yes, sir, and again, isolated
human error though.

DR. PONERS: | nean, it's not. W've got
a history here. 1've had a litany of these things al
nor ni ng.

M5. NEASE: Do you want to tal k about your
QA program when you did your wal k- down?

MR. YOUNG Yes. The scoping that we did,
you k now, was very conprehensive and t horough. Sone
of these itens were issues where there was sone
di sagreenent on the application of the nethodol ogy,
and in the discussions with the NRC staff, we agreed
with their position to nmake t hese changes.

But these are minor and relatively smal
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nunber conpared to the overall scope of the program

DR. BONACA: kay. So this was nore |ike
different views on how the nmethodol ogy should or
shoul d not include --

MR. YOUNG Sone of these -- sone of these
-- there were a couple of these that were oversights
where we actually had a conponent that we had not
i ncluded in our application, that when we | ooked at it
again, we realized that it should have been.

There were a few though that were just
di sagreenents on the application of the nethodol ogy.
They were very isol ated.

MR SUBER. And if | could interject, the
conmponents that were brought into scope were A-2
conmponents. So they were not, you know, safety
rel ated conponents. They were conponents, and there
probably is a gray area where we, the staff and the
applicant, may disagree as to whether that conponent
actual ly could affect the safety rel at ed conponent and
be brought into scope.

And what we did is we |ooked at their
nmet hodol ogy, and we had a di scussi on about naki ng t hat
j udgnment, and the applicant agreed with our argunent
in many cases. |I'msure in other cases they didn't,

but in many cases they agreed with the staff's
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argurment and the conponents were brought into scope.

DR. BONACA: The reason why |'m asking the
guestionis it's human t hat when you have t housands of
conmponents and draw ngs and so on and so forth, you
may have sonet hi ng where you debate whet her or not it
shoul d be captured or not. | was asking about does
the stuff maintain a flexibility in its inspection
process to expand the process if there are doubts
about the thoroughness of the process.

MR. SUBER: Mbst definitely. 1In fact, in
our schedul e we have usually allowed a spot for an
optional inspection in case during the inspection
things arise or open itens arise and the staff feels
that they need to spend nore time on a particular
i ssue.

W al ways have the option to conduct a
third inspection, and actually in the case of ANO 2
there was a third inspection conduct ed.

DR. APOCSTCOLAKIS: | understand how as a
result of a review an itemcan be brought into scope.
Can you explain to me how a regional inspection would
do that? Wat does the inspector see? What does the
i nspection find that brings an itemin scope?

M5. NEASE: This is Rebecca Nease again.

And in the scoping and screening
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i nspection, like |l told you, we chose the scope of the
i nspection, and nost of what we found was naybe sone
interaction issues in that you had a system whose
failure could affect a safety rel ated conmponent, and
in walking dowmn the system we can see those
interactions very readily.

DR. APOSTOLAKIS: So these were primarily
comon | ocati ons of components or --

M5. NEASE: Well, we wal ked down every --
when we chose the systemto wal k down, we wal ked down
the entire accessible portion of that system So
anyt hing that was accessible we did wal k down.

DR. APCSTOLAKIS:  No, but you were | ooking
for possible interactions.

M5. NEASE: Yes. W were |ooking for
possi bl e interactions. W were also |ooking for age
rel ated degradation, maybe sone |eaking and some
corrosion, things of such nature.

MR. SUBER  The big advantage to the
regional inspections is that when the staff does a
technical review in house, everything is on the
drawing or stated in the |icense renewal application,
and it's hard to tell how -- nmke judgnents on these
spatial interactions.

DR. APOSTOLAKIS: So it's really spatia

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

51

i nteractions of your review?

VR. SUBER: It's nostly spati al
interactions, and in fact, the actual inspection
procedur e has been revi sed to enphasi ze i nspecti ng and
wal ki ng down special interactions for non-safety
rel ated conponents that nay affect safety related
conmponents. That's usually the enphasis of the
regi onal inspections.

DR.  APCSTOLAKI S:  Now, you nentioned
earlier, Rebecca, that you're |ooking at the risk
i nportant conponents, significant?

M5. NEASE: That's one of the inputs when
choosing the systens we'd like to wal k down.

DR. APCSTCOLAKIS: And you do that by
choosing the PRA for the unit?

MS. NEASE: Yes, sir, and there are a
nunber of things that we can use. W also | ook at the
performance of the plant, and for instance we chose
fire protection systemas one of our systens to walk
down because at the tine they did have, you know, a
white finding fromfire protection

So we do take into account current
oper ati ng perfornmance.

DR. APOSTOLAKI S: What is the core damage

frequency for this unit?
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(Pause.)

DR APOCSTOLAKIS: Come on. Don't tell me
you didn't expect this question.

MR SUBER  Yes, we did.

DR APCSTOLAKIS:  You seemto be shocked.

MR. SUBER:  No.

MR. YOUNG The core damage frequency is
7.2 times ten to the mnus six per year.

DR. APOSTOLAKIS: Six?

MR YOUNG  yes.

CHAI RMVAN WALLIS: Are you shocked now,
CGeor ge?

DR APCSTOLAKIS:  Yes, | am

(Laughter.)

DR. PONERS: Well, have no fear, George.
You did not get the total core damage frequency for
this plant.

DR APOSTCLAKIS:  You don't what?

DR. POAERS: You did not get the tota
core damage frequency for this plant.

DR APOSTCLAKIS: Is it internal events?

CHAI RVAN WALLIS: | don't know what it is.
s it internal events only?

MR. YOUNG Yes, |I'msorry. That was

i nternal events, yes.
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DR. POVWERS: What about all of the other

ways you can danmge cores?

MR. YOUNG Yes, there's a nunber of other
ways, but those are the nunbers that we have for
our --

DR. APCSTOLAKIS: Well, the interesting
guestion is since the staff is focusing on spatial
i nteractions, |I'mwondering whether the PRAitself has
t hose.

MR. YOUNG Has spatial interactions?

DR. APCSTOLAKI S: Spatial interactions,
yeah. That would be the sign of a good quality PRA

MR YOUNG | don't know the details of
our nodel. Sorry.

MR. ROSEN. Has the PRA been peer
revi ewed?

MR YOUNG  Yes.

DR. APOSTOLAKI S: Has gone through the NEI
process?

MR YOUNG  Yes.

DR. PONERS:. Still let me ask you a
guestion. This plant has got a white finding in fire
protection, which their fire CDF?

MR YOUNG This is the information

have. The fire CDF is a factor of 12 higher than the
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i nternal events CDF

DR. PONERS:. There you go, GCeorge.

MR. SIEBER: There you go.

DR APOSTOLAKIS: Al nobst ten to the m nus
five then, huh?
DR SHACK: No, no, ten to the m nus four.
DR POAERS: Alnobst ten to the m nus four.

DR APOSTCLAKIS: Six was it?

DR. SHACK: Seven tinmes ten to the
mnus -- eight times ten to the mnus six.
PARTI Cl PANT: It's alnobst ten to the m nus

five with internal.

DR, SHACK:

Twel ve, eight.

DR APOSTOLAKI S:

CHAI RVAN WALLI S:

Still below the goal
kay. On this subject,

but the words "isol ated

|"m sorry to bring it up,

human errors are not indicative of a full nethodol ogy”
are right from page 252 of your review, but in there
it doesn't state that this was corrected. | mean here
on your slide it says these conponents were added.

MR. SUBER: yes, sir.

CHAI RVAN WALLI' S:  But in reading your SER
| didn't see that this was corrected. So rmaybe you

need to add a sentence that the error was corrected by

adding this into scope.
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MR. SUBER:. Ckay. Yeah, it was discussed

in another place in the SER

CHAI RVAN WALLI S:  Anot her pl ace?

MR SUBER:  Yes.

CHAI RVAN WALLI'S:  Ch, okay, but then how
woul d | know that | |ooked in the other place?

MR. SUBER:. Ckay. Maybe we can try to
clarify that.

DR KUO  Just the one additional commrent
on the spatial interaction. Because of |essons
|earned, we realize the difficulties and the
chal | enges of the special interaction between systens.
In our recent self-assessnent for the scoping and
screeni ng, actually we have changed t he ot her process,
and that we are now asking the region to do all the A-
2 review basically, for themto wal k down the plant
and | ook at the spatial systeminteractions.

DR APOSTCLAKI S: Does the licensee, as
part of the application, address this issue?

DR KUO No.

DR. APCSTOLAKI S: Spatial interactions?

DR. KUO Well, we realize that the -- we
| earn fromour | essons in the previous reviews, okay?

W made this assessnent, and the industry as a whol e

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

56

agreed to that.

DR APOSTOLAKIS: | think I'ma little
confused now.

MR SUBER: | think M. Bill Rogers wants
to clarify.

MR ROGERS: H . I'mBill Rogers from
Di vi sion of |nspection Program Managenent .

| just want to address the question about
his A-2 addressed in the application, the spatial
interaction portion. Yes, it is. | led the scoping
and screeni ng net hodol ogy audit, and during that audit
we discuss the various attributes of A-2, and one of
those is spatial interaction. 1It's a |engthy
di scussion, and it is addressed during that portion.
So it's addressed in the nmethodol ogy audit. It's also
addressed in the regional inspections. So it is
covered by --

DR. APOSTOLAKIS: So you're just doing it
to confirmwhat the licensee is saying and naybe find
additional issues that you may want to debate with
them That's really what happens.

MR ROCERS: What we do, sir, is we |ook
at the met hodol ogy, what's witten in the application.
W go further than that. W |ook at the inplenenting

procedures and have a fairly lengthy discussions on
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this topic with the applicant during the audit. Oten
this is an area where there -- as you know, this is
an area that's been devel opi ng over the years. You
know, our position has been one of interacting with
t he applicants to determ ne what we feel is, you know,
t he adequate scope in this area.

So during the audit we have our
interaction. W wll occasionally have RAIs in these
areas, and the applicant has -- let me speak in
general for the nonent.

The applicants have, in general, in the
past have done sone additional reviews in the area of
A-2, as you have seen, you know, with the RAlIs that
we' ve i ssued and t hey' ve responded to. This is a very
active area that we follow up in.

DR. APOSTOLAKI S: Ckay. Thank you.

MR ROCERS: You're wel cone.

DR. APOCSTOLAKIS: The first report on
systeminteractions, by the way, was issued what, in
1978 by a group at Sandia? It was the pioneering
group. Renenber Jack who had the --

PARTI Cl PANT:  Hi ckrman?

DR APOSTCLAKI S:  Hi ckman, Jack Hi ckman,
yeah. And | think it was because of the ACRS that he

di d.
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MR. SUBER. And listed on these slides are

the dates for the regional inspections.

Next slide, please.

CHAI RVAN WALLI'S: How did the inspectors
satisfy thenselves that this method of |ooking at a
flexible hose and flexing it was an adequate way to
figure out if it required replacenment or not?

This is nunber 11 of the commitnents in
t he Appendix A, and | just was curious about why the
staff accepted this nmethod of inspection of flexible
hoses. Maybe it just went right by you.

MR SUBER | believe Rebecca Nease.

M5. NEASE: This is Rebecca Nease agai n.
W did not choose that inspection for our -- to
i nspect. W have to inspect on a sanpling basis, and
we didn't choose that. | can't speak for the staff.

MR SUBER. Is M. MNally?

MR. McNALLY: This is Rich McNally from
EMEB.

And we felt that the flexing of hoses
externally and | ooking for cracks at a frequency of
every five years would be appropriate for that.
There's not really an established industry criteria
for inspection of flex hoses. Primarily you'd get

degradation externally that would be detected by a
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cl ose visual inspection.

| f the internal had a different
envi ronnment, then renoving the flex hose and | ooki ng
at it internally would be appropriate. W also felt
like flex hoses would probably be a conmponent that
woul d be periodically replaced, you know, once it was
renoved

CHAI RMAN WALLI'S: So you felt this. This
nmeans it was essentially a judgnent.

MR McNALLY:  Yes.

DR POAERS: Were the flexible hoses nmade
with a Dupont plastic?

MR McNALLY: It's nade from various
el astomers. Could be rubber, could be neoprene, could
be other elastoner nmaterials. Sone of those are
susceptible to degradation through UV exposure or
exposure --

DR POWNERS: Oxidation

MR McNALLY: -- to oxidation from ozone.

MR SIEBER That's |ike cobalt.

DR. POWNERS: These things thermally
degrade exposed to oxygen whether there's ozone
present or not.

MR. MNALLY: Right.

DR. PONERS: | just wondered what the
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manuf act urer woul d say about inspecting his hoses by
the "flex and | ook" nethod.

MR McNALLY: Well, i think there are sone
manuf acturer recomrendations in that regard to do
i nspections. This is common in the aircraft industry
as well, but traditionally these hoses are not going
to last for 60 years.

DR. DENNING | don't have a feeling for
the safety significance of hoses. Are there places
where there's a high safety significance that we ought
to be worrying about?

MR, McNALLY: Well, | would say if the
hose failed entirely that would be highly safety
significant. |If it's a crack that woul d be devel oped
where you coul d detect the | eakage or weepage t hrough
it, through a wal k-down, then that woul d not be highly
safety significant.

There are sone that's used in fuel oi
systens. They're used in diesel generator air
i nt akes, wherever you have vibration you' d use a flex
hose.

DR. DENNING Now, wouldn't these things
be part of a preventive mai ntenance program or not?

MR MNALLY: That's true as well, and

that's why traditionally a five-year inspection
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program based on preventive maintenance should be
adequate to detect degradation in hoses.

DR. BONACA: But it's interesting that by
definition you're looking at long-lived passive
conmponents. Wuld you consider a hose a long-1lived
passi ve conponent ?

MR MNALLY: | would not, but the
appl i cant has an option of including these into their
program and doing appropriate inspections and
repl aci ng them as the need ari ses.

MR. SIEBER: It could be long-lived.

DR. BONACA: So unl ess you have a plan to

-- well, 1 guess | understand what they're doing.

MR. McNALLY: Yeah, | nean, | would urge
industry to consider these for periodic replacenent
and not consider themlong-lived passive conponents.

DR. PONERS: Let nme cone back to the five-
year interval. It seenms to ne that the agency spent
a substantial amount of nmoney to look at the
degradation of polynmeric materials in a variety of
environnments and found there was a synergi sm bet ween
t he t enperatures and t he oxygen i n t he at nosphere, and
even the radi ati on dose that they were subjected to.

There was nothing linear about this, that it was, in
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fact, nonlinear.

When you set your five-year interval, did
you consi der that synergistic effect.

MR. McNALLY: Well, in general, these are
not used in the high radiation areas. They'd be used
wher e oxidation could be a concern or where chem cal
for the particul ar application wuld be a concern, and
we didn't look at the specific materials that were
used in each of these applications. That would be
sonmet hing that would be nore likely done at the site
revi ew.

But we felt that in general these hoses
are good for a mninum of five years. Usually the
shelf life for these things are ten to 15.

DR. PONERS:. Maybe you don't understand
what |'masking here. What |'masking you is did you
| ook at anything quantitative to set this five-year
l[imt, including the fact the agi ng ef fects nay not be
I i near, because of synergi smbetween t he vari ous agi ng
processes, or was this just a wild guess or one based
on the shelf life, which | can't inmagine has any
relationship to the aging rate in service at all.

MR. McNALLY: Well, shelf life is just a
denonstration that the material in an air environnment

woul d be expected to last ten to 15 years, but that's
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under controlled conditions. W didn't |ook at any
nonl i near rel ationships. W just felt like in genera
experience for various el astoners, five years woul d be
a reasonabl e anount of tine to expect their life.

DR. PONERS:. |It's pretty clear that the
agency probably wastes its noney on the research
because we can avoid getting involved in these
conpl i cated synergistic studi es by just asking people
what's reasonabl e

MR. SIEBER: There you go.

CHAI RVAN WALLIS: Well, you could put it
t he other way around, that just asking people what's
reasonable is the inappropriate approach, that one
shoul d use the results of the study.

DR. PONERS: One might think that.

MR. McNALLY: | nean staff is collecting
i ndustry data on el astoners that we will use.

DR POWNERS: This is research that the
agency sponsored itself as part of the agi ng program

MR. SUBER: Thanks, M. MNally.

Here we have the results of the
i nspections. Any itemthat remained open for the
scoping and screening and the AMR inspection was
cl osed on the final inspection that we called an open

item inspection that was performed on February the
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17t h.

And as a result of that inspection, al
unresol ved inspection issues were dispositioned.

Okay. Now I'll give an overview of the
SER. As previously stated, conmponents were added to
t he scope of license renewal by the staff's revi ew and
as a result of regional inspections.

Subsequent to the issuance of the SER in
Novenber of 2004, two groups of conponents were added.
The first was a group of A-2 conponents that were
added to the review as a result of the clarified
response to a question on the applicant's scopi ng and
screeni ng net hodol ogy.

The second was a nunber of spare parts
that were stored in a warehouse and used for hot
shutdown repair after fire in a fire protection
scenari o.

Onto the overviewfor Section 3. Also in
response to the regional inspection, the applicant
added a commi tnent for the non-EQ i naccessi bl e nedi um
vol t age cabl es, to i nclude testing of all inaccessible
cables, in addition to any neasures taken to prevent
exposure to significant noisture.

The applicant expanded its comm tnent for

buried piping to include an inspection within ten
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years after entering the period of extended operation
and took an option to credit any opportunistic
i nspection occurring within that tinme frane.

DR, APCSTOLAKIS: Ckay. So they have
agreed to the change.

MR. SUBER: Yes, sir, they've agreed to
t he new change invol ved.

DR. BONACA: Looking at the previous
statenent you nade of a non-EQ inaccessible, medium
vol t age cabl es.

MR SUBER  Yes, sir.

DR. BONACA: Have they specified? They
haven't specified yet the way they're going to test
t hese cables, right?

MR. SUBER: No, | don't believe they've
actual ly devel oped the methodology for testing the
cabl es.

DR. BONACA: But that's good. They
conmtted to test themall.

MR. SUBER: Test themall, yes, sir.

CHAI RMAN WALLIS: I'ma bit puzzled by
this. |I'msorry. This business of excavating varied
conmponent s, what you sai d doesn't seemconsi stent with
the SER where it stated that excavating such

conmponents solely to perform inspections could pose
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undue risk of danage to protective coatings.

And so it's not proposed to excavate
conmponents to perform i nspections.

MR. SUBER: Yes. Their conmtnent, they
initially had a conmtnent only to perform
opportuni stic inspections. They subsequently expanded
that conmtnment to inspect within ten years of the
ext ended period of operations.

CHAI RMAN WALLI'S:  So maybe | m sunder st ood
the SER.  Maybe there was sonmething in there which has
been superseded by sonmething | ater?

MR. SUBER Yes, it's superseded by the
conmi t ment that was added.

DR BONACA: Yeah, that statement is
identical to the one we had in Decenber where they
essentially said, "W're not going to do any
i nspection unl ess we have an opportunistic."

And now they have accepted to do a ten-
year inspection in case they have not perforned before
some opportuni stic, but ny understanding is that there
is frequent digging down there. | nean, these
opportuni stic inspections occur.

MR. SUBER: Yes, and during the review,
that was one of the reasons the staff accepted their

positioninitially is because they did have a history
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of excavating this piping, and they also had good
docunent ati on f or when t hose opportuni stic i nspections
occurred and the state of the coating during those
di gs.

kay. As denonstrated by the data on this
slide, the below ground environment at ANO-2 is not
aggressive. However, the applicant uses a conbination
of opportunistic inspections and periodic inspections
of concrete in the service bay to nonitor the
condition of inaccessible <concrete exposed to
groundwater, and that's also a commitnent.

For an overview of Section 4, during the
Decenber 1 neeting an i ssue was rai sed concerning the
applicant's of 48 EFPY for the reactor vessel TLAAs.
The staff performed an additional cal cul ati on usi ng 54
EFPY and found that the applicant nmet the acceptance
criteria for the upper shelf energy -- the next slide
-- and the applicant also nmet the screening criteria
for PTS.

MR. ROSEN. And it's ny understandi ng that
all future applicants will use the 54 EFPY.

DR KUO That is correct, Dr. Rosen

DR. BONACA: Although |I believe the next
one com ng, which is D.C. Cook, also used 48, right?

DR KUO I'msure they will have the data
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for 54, too.

DR. BONACA: Ckay. The option they have
is also, you know, rather than just to cone down in
capacity factor, which they --

(Laughter.)

DR. BONACA: -- which they won't do, but
you know, that's why | think it's inportant to stay
with 54 in all these plants.

MR. SIEBER That are running at 80
percent power.

MR. SUBER For the Alloy 600 nozzle
repair TLAA, the applicant stated in the staff's
revi ew determ ned that fatigue --

MR. ROSEN. Did you skip the prior slide?

MR. SUBER: No, sir. The prior slide was
just a statenment of the PTS.

MR. ROSEN. All right.

MR. SUBER  Wich al so showed that the
applicant net the screening criteria.

CHAI RVAN WALLI'S: By a huge margin for 54.

MR SUBER  Yes, sir.

MR. ROSEN. But they also did it at 54.

MR SUBER:  Yes.

DR. BONACA: Now, this is the repair that

t ook place in 2000.
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MR. SUBER: Yes, sir.

DR. BONACA: Ckay. There were severa
nozzl es that had to be repaired.

MR SUBER  Yes, sir.

DR. BONACA: And they did the half --

MR. SUBER They did the half nozzle
repair, yes, sir.

DR BONACA: And so the concern here is
for those incipient cracks that nay remai n under the
repair.

MR SUBER  Yes, sir.

DR. BONACA: Ckay. And so this is very
pl ant specific.

MR SUBER It is very plant specific,
correct, and as | stated, the staff determ ned the
same as the applicant that the fatigue crack growth
anal ysis remai ns valid through the period of extended
oper ati on.

DR BONACA: Have we seen this simlar
cracking issues for other Conbustion Engineering
pressuri zers?

MR. SUBER. M. Medoff?

DR KUO Let nme ask some of the Materia
staff.

MR MEDOFF: This is Jim Medoff with the
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Materi al staff.

There are a number of occurrences of CE
facilities having cracks in their nickel alloy parti al
penetration val ves, and t hey' ve been subnmitting relief
requests for mechani cal nozzle seal assenbles or half
nozzl e repairs.

Ther e have been topical reports submtted
on behalf of the industry, and the staff just issued
its SE on the | atest advise report, which | think is
WCAP- 15673. So the agi ng nechani sns are addressed in
the staff's SE of the topical report.

DR. KUO Okay. Thank you

MR. SUBER: Now I'll nove on to the third
part of nmy presentation, which deals wth the
performance summary. | would like to take a nonment to
touch on a few issues that are of interest to the
conmittee.

In March of 2004, at the end of cycle
assessment, a substantive cross-cutting issue was
identified in the area of problemidentification and
resolution. Inspection findings were indicative of
i npl enentation problens in the followng areas:
identifying and entering problens in the corrective
action program prioritizing and eval uati ng

conditions; and inplenmenting effective corrective
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actions.

In March  of 2004, a significant
deternmi nati on of white was nade for a finding that was
identified during the triennial fire protection
i nspection in June of 2001. The finding invol ved the
use of manual actions to operate equi pnent necessary
to achieve and maintain hot shutdown in the event of
fire in selective fire zones.

As a result, ANO-2, well, actually the
entire ANO facility entered the regul atory response
colum of the action matrix.

In March of 2005, the substantive cross-
cutting i ssue was cl osed and the applicant returned to
the license response colum of the action matri x.

DR. BONACA: So this is just -- yeah,
okay. | haven't seen the docunment that reports this
closure, but it has been cl osed?

MR. SUBER Yes, sir. It was closed at
the end of cycle assessnent.

DR. BONACA: So an inspection has been
conduct ed focused on this issue.

MR. SUBER  Yes, sir.

DR. BONACA: And they have determ ned that
the corrective actions i npl emented to correct the Pl &R

have been effective?
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MR. SUBER: Yes, they have. In fact, if
you go to the next slide --

MR. ROSEN. One nonent. They closed both
the fire protection one or not?

MR. SUBER: yes. The white finding
associated with the fire protection i ssue was cl osed,
and the substantive cross-cutting issue was also
cl osed as a result of the suppl enental inspection, the
| P-95001, and | think Ms. Linda Smith will give you a
l[ittle bit nore information on that.

M5. SMTH  Good norning. |'mLinda
Smith. |1'mthe Branch Chief fromRegion IV. 1'mhere
really kind of for two reasons. One is ny group is
responsible for the inspections of the license
renewal , and | al so have progranmatic responsibility
for the region, for inplementation of the problem
identification and resol ution inspections.

Ckay. If we could go back a slide, Geg.

Ckay. |1'mgoing to separate them out and
tal k about the substantive cross-cutting issue first,
and then 1'1l talk about the white finding.

The substantive cross-cutting issue was
opened in March of 2004. There were problens with
identification and also for prioritization and

evaluation, and it was fairly substantial problens,
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well, froma QA point of view

One of the things, that they had done is
they had changed their definition of what type of
corrective actions needed to be in the program So
they weren't identifying everythingthey really needed
to.

So what happened was t hey put in sonme good
corrective actions in place, and we've even verified
that now W' ve had two things happen. W' ve had an
end of cycle neeting where we've reviewed the results,
the current performance, and what they do in the end
of cycle nmeetings in the current performance is they
| ook at all of the different issues that have conme up
during the cycle and if they start to see trends where
people aren't follow ng through and doing all of the
problem identification and resolution, they would
identify one, and they use that sane systemto close
a substantive cross-cutting issue.

What they say is, "W no |onger neet the
entry conditions for a substantive cross-cuttingissue
because now the performance is inproved, and so they
close it, and that's how you close a substantive
cross-cutting issue.

DR. BONACA: Wuld you have a foll ow up

i nspection later on to verify that the cure has been

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

74

effective in the long ternf
M5. SMTH Yes. W have a routine
i nspection that's done every two years, and not really
so nuch by design but by how it just turned out. W
just recently conpleted that inspection, and the
results were rmuch better. They had on the order of
7,000 condition reports had been identified, and it
was |ike 30 or 40 percent nore than the year before.
DR BONACA: That is for both units?

V. SM TH: Yes. It's a comoDn

i nspecti on.

MR. ROSEN. |s that a per year nunber?

M5. SMTH  Pardon?

MR. ROSEN. Is that a per year nunber
7, 0007

M5. SMTH Yes, and so what they're
really --

MR ROSEN. Excuse nme. For two units,
7,000 for two units?

M5. SMTH. Right, right. And so that's
a high nunber. That neans they're really doing a good
job of putting things into the systemnow and wor ki ng
through things. They still had sone problens with
prioritization and eval uation, but not so nuch as to

not be able to say it was an inprovenent. | nean,
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there's work to be done, you know, but | think you can
say that of nobst facilities.

Any nore questions about the substantive
cross-cutting issue?

Okay, and the fire protection issue, the
second one, we had this where we entered the response
band because of the white finding. Then we did do the
foll owup inspection that G egory was tal king about,
the 95001 to confirmthat they were okay there.

We did confirmtheir imrediate and their
internediate corrective actions were good, and we
reviewed their plan for doing pretty much a reanal ysi s
of their program and it |ooks like they're on track
to do that.

Any ot her questions?

Ckay. Thanks.

MR. SUBER Al right, and if | could,
"1l close with some excerpts fromthe biennial PI&R
i nspection, which as you see was just conpleted and
rel eased.

The inspection noted that the overal
effectiveness of the applicant's corrective action
programhad shown si gni fi cant progress and i nprovenent
in the last six to nine nonths. Specifically, the

report concluded that the applicant's processes to
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identify, prioritize, evaluate, and correct problens
were effective, and that an adequate safety consci ous
wor k environment existed at the facility.

DR. BONACA: You know, | don't question.
|"m pleased to hear this because clearly PI&R is so
inmportant to license renewal, but six to nine nonths
seens to be a very short tine to assess such a change,
you know, when you have a statenment of substantive
pr obl ens.

So | imagine that you will have sone
foll owup i nspection as | was tal ki ng about to verify
that, in fact.

M5. SMTH  Yes, we actually are always
foll owi ng up every six nonths. W either have an end
of cycle or a mddle of cycle, depending on which it
is, reassessnent of what the performance is. So
that's a continuing, ongoing program

And in addition to that, we have every two
years the problem identification and resolution
i nspection. So we feel like it's bounded.

DR. BONACA: Thank you.

MR. SUBER  So in conclusion, the staff
has determ ned t hat ANO 2 has nmet the NRC requirenents
for Iicense renewal .

Thi s concl udes t he staff's f orma
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presentation, and | thank you for your attention.

DR. BONACA: | thank you for your
presentation. | think it was well organi zed.

Any questions from nenbers?

If none, thank you again for your
presentation, and I1'Il turn it over to you, M.
Chai r man.

CHAI RVAN WALLI S:  Thank you very much

|"d like to thank the presenters and the
committee for keeping us al nbst exactly on tine.
Doubtl ess we will continue this throughout the day.

W will take a break until 10:15.

(Wher eupon, the foregoing matter went off

the record at 9:58 a.m and went back on

the record at 10:17 a.m)

CHAI RVAN WALLIS: Let's come back into
sessi on.

W' re now goi nhg to hear about revisions to
the standard reviewplan. |'d ask nmy coll eague, Steve
Rosen, to lead us through this one, please.

MR. ROSEN. Sure. Thank you, Dr. Wallis.

The current requirenments for control room
staffing are contained primarily in Title 10 CFR
5054(nm), the introduction of advanced react or desi gns,

and the increased use of advanced autonmtion
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technol ogies in existing nuclear power plants wll
likely change the roles and responsibilities and
conposition and sizes of the crews required to control
pl ant operati ons.

The current regul ati ons regardi ng control
room staffing which are based on the concept of
operations for existing |lightwater reactors nmay no
| onger apply. So applicants for an operating |license
for an advanced reactor and current |icensees who have
made significant changes to existing control roomns
will need to submit applications for exenptions to the
current staffing requirenments, which are in 10 CFR
5054(nm), as |I've said.

To prepare for this, the staff has drafted
arevisionto the standard revi ew pl an, Chapter 13.1.2
to 13.1.3, which is called "Operating O ganization,"
and that revisionto the SRPrefers to guidance in the
new NUREG NUREG 1791, for guidance for assessing
exenption requests.

And the staff is here to talk to us about
that NUREG 1791, which is really where the substance
is, and I'Il turnit over to JimBongarra to | ead the
di scussi on.

MR. BONGARRA: Before |I begin, M. Rosen,

| think ny Branch Chief Pat Hiland has a word or two
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that he would like to make, if that's --
MR ROSEN: Pl ease.
MR. H LAND: Thank you, Jim
My nane is Pat Hland, and by way of

introduction, thisis my first ACRS presentation |'ve

attended. | just noved here in Novenber. | have
spent the last 21 years in Region IlIl in various
positions until | took over ny new job as a Branch

Chi ef here in headquarters.

First of all, 1'd like to thank the
coommittee for the tine that they' ve set aside this
norning to listen to this presentation. | think
you'll find the topic very interesting.

This has been a joint effort by the part
of both NRR as well as research, and the main
presenters are Ji mBongarra, as you al ready have net,
as well as M. Autum Szabo from the Ofice of
Resear ch

Sitting to ny left is M. David Trinble.
He is the Section Chief within ny branch over the
operator |icensing who M. Bongarra works for, as well
as tony far left is M. J. Persensky, who is a human
factors specialist out of the Ofice of Research.

As you' ve heard --

DR. APCSTOLAKIS: Who is not here for the
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first tine.

MR. H LAND: Ckay. They may not be.
saw a | ot of handshaki ng, and everybody was probably
wonderi ng who | was.

But anyway, | think you'll find the topic
interesting. The staff has gone through and done a
good job at revising the standard revi ew pl an, as wel |
as the associ at ed gui dance contai ned i n the NUREG and
our end result here is we're seeking the endorsenent
of the conmttee for those revisions.

And thank you. with that I'Il turn it
back to Jim

MR. BONGARRA: Well, thank you, Pat.

Before | begin, | would just like to
briefly acknow edge several people really who have
contributed to this project in addition to Autumm
Szabo, who has been the Project Manager for this
effort.

W had three principal investigators for
this effort: M. Chris Plott, who is also in the
audi ence, from Mcro Analysis and Design, and his
col | eague, Tom Eng; and Dr. Valerie Barnes, who is
with the Performance, Safety and Health Associ at es.
These were the three principal investigators for

devel opi ng the newer reg.
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And in addition, 1'd also like to
acknowl edge two other folks from ny section who
essentially participated in sonme early reviews off
drafts of 1791 and the standard review plan: M. Rick
Pelton and Ms. Cl are Goodman. And al so of course, J.
Persensky, who is the senior advisor in Hunman Factors
inthe Ofice of Research contributed as well. | hope
| haven't |eft anybody out.

MR TRIMBLE: Jim Yerokun.

MR. BONGARRA: And Jim . Thank you. Jim
Yerokun, who is the Section Chief in Research.
Thanks, Dave.

Meet i ng pur pose.

DR. APOSTOLAKIS: It sounds like a pretty
big project, isn't it? Al of these people involved.

MR. BONGARRA: A | ot of managenent
oversi ght.

DR APOCSTOLAKIS: What's the result? You
shoul d have five -- anyway.

MR. BONGARRA: Ckay.

DR. APOSTOLAKIS: Wiy is it so big?

MS. SZABO. There were a nunber of project
products that actually were generated as a result of
this effort.

DR. APOSTOLAKIS: |'msure they were.
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MR. PERSENSKY: Plus this has al so taken

some tine. So sonme of the people had roles earlier
on, but no | onger have a role.

Actual |y Di ck Eckenrode, you should have
nmenti oned him too.

MR. BONGARRA: Well, | didn't want to go
through the whole list of people, but they're in
the -- several acknow edgenents, of course, are inthe
NUREG it sel f.

But noving on here, we're here today to
ask the commttee to endorse two docunents basically
as Pat said. The first is a revision to Section
13.1.2 and 1.3, the operating organi zati on of Chapter
13, Conduct of Operations of the standard revi ew pl an
for NRR, and a conpani on gui dance docunent, NUREG
1791, which is titled "Quidance for Assessing
Exenpti on Request fromNucl ear Power Pl ants, " |icensed
operator staffing requirenents that are specified in
10 CFR 5054(m).

| just nmention that this NUREGi s, indeed
referenced by the revision to the standard revi ew
pl an. Dr. Apostol aki s?

DR. APOSTOLAKIS: Wiy is it the NUREG?

I sn"t guidance usually a reg. guide or sonething?

Still part of the standard review plan?
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MR. BONGARRA: Well, we're starting at

sort of a ground level, if you will, with devel oping
t hi s gui dance docunent, and typically what we have
done in Human Factors is to essentially devel op our
guidance in the form of NUREGs as opposed to reg
guides. That's just been a kind of nbde of operation
that | think we've had over the past nunber of years.

|"mnot saying that it's necessarily the
best one, and we've actually been tal ki ng about as an
asi de possi bly | ooking at elevating, if you will, the
gui dance that we have in several of our NUREGs that
we' ve been using over the years into reg. guides or
sone ot her docunent.

But for the nonent, because of the nature
of this particular effort, we're looking at this as a
NUREG

DR APOCSTCLAKIS: That's fine.

MR. BONGARRA: And as | say, it is
referenced in our standard review plan as gui dance.

Wth regard to t he agenda, we've got four
topics we'd like to cover this norning, and |' mgoi ng
to briefly cover the first three, and Autum will
di scuss essentially in detail NUREG 1791.

Let ne just begin by providing a little

bit of background here in the form of defining
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essentially what we nmean by staffing. As the slide
i ndi cates, staffing in a broad sense refers to roles,
responsibilities, conposition, and size of crews to
control the plant under all nodes of operation.

Now, for purposes of our discussion today,
we're going to limt --

DR. APOSTOLAKIS: |'mwondering really --
| mean, obviously this is sonething that the agency
has been doing for a long tinme, right? Docunenting
all these things. |Is this really consistent with a
per f ormance based regul atory systen? | nean us
getting involved into what the roles should be, the
responsibilities, the qualifications?

What happened to performance based
regul ation? Let themdo it the best way they can, and
if the plant is functioning okay, why should | care
about the qualifications of the control roomoperator?

MR. BONGARRA: Well, | think we're at a
crossroads to sone degree here. What |I'mreferring to
at the nonment is essentially what the current
regul ations are, essentially identifying for the
requirenents, and it's certainly a possibility that
in the future that we nmay very well -- and that's
really what this whole issue is addressing, is the

case where applicants or |licensees may very well be
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taking exenptions to what essentially are very

prescriptive at the nonent qgqualifications or

statenents regarding staffing for controls roons.
And | don't, you know, differ with you, |

guess, in that regard, but when you ask the question

why, | guess ny answer is that's what we have had in
the regulation. The future will determ ne how we
proceed.

DR. APCSTOLAKI S:  Anot her point. About 15
years ago, there was a study going on on safety
managenent, safety culture, all of that stuff,
organi zational factors, and a forner nenber of this
committee raised the issue of the qualifications of
seni or managenent, and he was told in no uncertain
terms that this was sonething the agency woul d never
do, woul d never address.

Wiy are we addressing it for |ower |evel
peopl e, like the control roomoperators? So the vice
president is beyond regulation, whereas the control
room operator is?

MR BONGARRA: | think this --

DR. APOSTOLAKIS: Are we taking advant age
of the weak?

CHAI RVAN WALLIS:  Well, George, the sane

thing on this commttee. You don't have to have any
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real qualifications to be an ACRS nenber.

(Laughter.)

DR APOSTOLAKIS: This is a true
observation for the time, but let's address this.

MR. ROSEN. Let's let themgo on and we'll
keep those --

DR. APOSTOLAKIS: No, I'mreally curious.

MR. ROSEN. -- keep those questions in

DR, APCSTOLAKIS: Wy is it a no-no
tal ki ng about the qualifications of a senior manager,
but it's okay to talk about the qualifications of
control room operators?

MR. ROSEN. We're |looking at a regul atory
feature. It's in 10 CFR Wiat we're trying to deal
with is what's in 10 C --

DR. APOSTOLAKIS: Qurs is not to ask you
why.

MR ROSEN. Well, | think we are about to
ask why, but we thought we might |let them-- give them
a chance to give their --

CHAI RVAN WALLIS: But it's kind of
i mproved, Ceorge.

MR. ROSEN. -- give their discussion.

DR. APCSTOLAKIS: This is what this

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

87

conmmttee is all about.

CHAI RMAN WALLIS: It's going to inprove,
George, because they're going to replace five
operators by four and one conputer, and asking the
gqualifications of the conputer is not a very good
guestion. So they're going to replace it by a better
system

DR APOSTOLAKIS: | think it's unfair, but
anyway.

MR BONGARRA: Well, | would be hard-
pressed, too, to followup with Dr. Vllis' response,
t oo, about qualifications. So I'mjust going to go
back into ny --

DR POVNERS: |It's also useful to rem nd
Prof essor Apostolakis that life is unfair.

DR APOSTCLAKIS: Yes. Now, this is the
best explanation that |'ve heard today.

(Laughter.)

MR TRIMBLE: This is Dave Trinble, too,
Operat or Licensing Section Chief.

And while we are talking about sone
hi storical, you know, how we got here and questi oni ng
whet her it was perhaps the way we would go if we had
todo it all over again, there is a special interest,

too, inthe operators in that they are |licensed by t he
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staff and, therefore, going through that |icensing
process, we have to have criteria and qualifications.

DR POAERS: It is also true that on
occasi ons the agency has found upper nanagenent unfit
to serve in the operation of a nuclear facility, and
so it's not that they ignore them

DR APOSTCLAKIS: But it's not as fornmal
as this.

DR. PONERS: Well, | think if you get
banned, it seens pretty fornal

VR. PERSENSKY: J. Persensky from
Resear ch

The i ssue of other people, this project is
aimed particularly at the licensed operator. Fifty,
fifty-four (m only tal ks about |icensed operators.
As far as other people are concerned, there are ot her
ways of addressing them and managenent is primarily
addressed right nowin ANS 3.2, which is endorsed by
Reg. CGuide 1.8.

So that there are sonme issues that we do
| ook at when it cones to other than the |licensed

operators.

MR. BONGARRA: And that's, | think, a good

lead-in, if | may, to continue here stressing the fact

that, indeed, what we are | ooking at here are -- our
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focus is on licensed operators, and again, that's not
to say that we're not concerned with the roles and
responsibilities and qualifications and conposition
for plant staff, for exanple, outside the control
room We're not saying that they're not inportant.

However, the focus of this particular
proj ect and where we see the i nmedi ate needs being is
to essentially provide the staff with guidance with
regard to |icensed operators and control room
staf fing.

As we nentioned, | guess, earlier here,
the current regulation that governs control room
staffing is 10 CFR 5054(n), which specifies the
m ni mumrequi rements for on shift operators and seni or
operators, and that's in the formof the table in the
regul ati on.

Essentially the regul ati on does, indeed,
prescri be the nunber of operators and seni or operators
based on the nunmber of units that are operating, the
nunber of units in a plant configuration, and the
nunber of control roons per unit. As the slide
i ndi cates, the current regulationis, indeed, as we've
said here, prescriptive in nature for both the nunbers
and qualifications of |icensed staff that are required

to be on shift.
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W al so nention that the regul ati on does,
i ndeed, reflect essentially the phil osophy we have had
over the years for lightwater reactors. Needless to
say, with the advent of new reactors and the NRC s
design certification process under 10 CFR 5052, |
think the industry has nade it very clear to us, the
staff, that the staffing requirenents in 5054(m nay
very well not be applicable to new reactors.

For the staff's --
APOSTOLAKI S: By "new' you nean --
BONGARRA: Advanced plants --
APCSTOLAKIS:  -- Gen IV?
BONGARRA:  Well, Gen IV and --

APOSTCLAKI' S: AP 10007?

2 3 3 3 3 3

BONGARRA: -- the revolutionary or the

evolutionary and the revolutionary or passive

reactors.
DR APOSTCOLAKI S:  So even AP 10007 | see.
MR. BONGARRA: That entire group, if you
will, of what we used to call advanced reactors and

now | think the termis new reactors.

DR. APOSTOLAKIS: So fromthe staff's
experience wth new plant design certification
reviews, essentially applicants for new plants are

considering various alternatives to especially
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staffing of control roons for these plants. W've
seen proposals that indicate control rooms for new
plants will quite likely be nodular in design and
certainly highly automated.

The whol e concept of control boards and
back panels as we know them today and analog
instrumentation and chart recorders that spew out
paper tables is a thing of the past essentially.
Digital instrunmentation and conpact work stations

essentially will becone --

CHAI RMVAN WALLI'S:  You're tal king about new

control roons really rather than new reactors.

MR. BONGARRA: Well, in this case, we're
talking about new control roonms that would be
essentially a conponent of a new reactor.

CHAI RMVAN  WALLIS: Could your new
regul ations apply to existing rectors with quite
different control roons?

MR. BONGARRA: Yes, sir.

CHAI RVAN WALLI'S: It coul d?

MR. BONGARRA: It could, indeed, and I
will make reference to that as well, but by all neans.
As a matter of fact, | was going to nmention that in
the sense that not only new plants, but there are

human systeminterfaces that are essentially changing
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for current plants as well.

Back to your question, Dr. Wallis, in the
recent fewyears we' ve seen several operating reactors
who have been upgr adi ng essentially their
instrumentation and controls from analog to digital
controls and displays. Now, in my opinion, anyway, |
don't thinkit's as |likely to happen with an operating
reactor as it would be for a new reactor that a
i censee versus an applicant might come into the NRC
for essentially an exenption to 10 CFR 5054(m.

However, as you nention, that's certainly
not out of the realm of possibility. | mght also
just nmention as an aside here with regard to operating
pl ants and t he upgrades that have been goi ng on, there
has been a project as well, and | think -- well, |
know t hat Research and NRR have been invol ved to sone
degree with it. It was a joint project between DCE
and EPRI to devel op i ndustry guidelines to essentially
help the industry to devel op standards for and
criteria for upgrading their control roons.

So that effort is certainly an ongoing
ef fort and sonething that has the i ndustry's attention
as well as ours.

Vell, with the advent of new technol ogi es

and nucl ear pl ant systemdesi gn, i ncorporating passive
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safety features and in the wuse of digital
instrumentation and controls, the role of the nuclear
power plant operator will also undoubtedly change.
W've talked to the commttee on several other
occasions, | think, about sone of the possible ways
that the control roomoperator's function m ght
change, for exanple, fromessentially a hands-on doer,
if youwll, to nore of a supervisor and a nonitor of
plant critical safety paraneters, for exanpl e, and how
it mght also be possible in the future for perhaps
only one or two i ndividuals to have responsibility for
operating nore than one nuclear unit.

So these are sonme of the ideas, if you
will, that have been proposed, and |' msure that there
are many others that m ght be proposed as well.

So with these influences in mnd, the
staff several years ago realized that it wll be
likely faced with chall enges to current regulation in
10 CFR 5054, that is, to the staffing requirenents for
control room operators.

So to that end, NRR asked research to
assi st in helping the technical staff to address these
anticipated challenges to 5054(n). Essentially we
needed a regul atory tool that woul d be fl exi bl e enough

to allow us to effectively address a variety of
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potential staffing configurations.

Now, I said anticipated challenges
because, and I want to make a point of that, because
essentially to date the staff has only seen
prelimnary proposals for changes to control room
staffing from the experience we've had with design
certification reviews for new plants.

| mght also add that in our design
certification of these newplants, AP 1000, AP 600, et
cetera, all of +the applicants have essentially
committed to the current requirenents in 10 CFR
5054(n) .

The staffing requirenent for certified
plant designs has been treated for all the
applications we've received as essentially a CCO
action item Basically, it's the decision of the
conbi ned operating |icensee or applicant to foll ow or
not the regulationin 10 CFR 5054, the requirenments in
10 CFR 5054(m).

So that's why |'m enphasizing the fact
that it's anticipated. W have yet to receive any
real request for nodifying to staffing requirenents.

MR. ROSEN. | guess | don't understand
what you just said. You said it was a decision of the

licensee to follow or not 5054(mnm?
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MR. BONGARRA:  Yes.

MR. ROSEN. Well, what do you mean by the
“not"?

DR. PONERS: You know, you can al ways seek
an exenpti on.

MR. ROSEN. Ch, seek an exenption at sone

poi nt .

MR. BONGARRA: Seek an exenption, that's
right. |I'msorry. They have --

MR- ROSEN. Either file or seek an
exenpti on.

MR. BONGARRA: Yes, exactly. | appreciate
the clarification.

Wth this said, and | guess kind of in
anticipation of a question that may conme up | ater, and
| think Dr. Apostol akis already kind of hinted at it,
why did we choose to essentially revise the standard
revi ew pl an and devel op a NUREG and not perhaps go to
a proposed rul emaking, and | think that's exactly it.
It's, wow, we felt basically that we'realittle early
in this process to do that.

So this is really a first step, and if,
i ndeed, things change over tine, | would assune that
the possibility is always there for perhaps nodifying

the current regulation, but it's much too premature to
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do that, at |east in our thinking.

MR. ROSEN. " Suppl ement” | woul d choose to
use, would be the word rather than "nodify," because
the existing regulation still applies to the whole
fleet, the existing fleet.

MR BONGARRA: |t does.

MR. ROSEN. So you'd have to supplenent it
with sonmething that says in case of sonething
different than what we have, then do this.

MR. BONGARRA: That's true.

MR. ROSEN. But you have to | eave the
existing structure in place for the existing fleet.

MR BONGARRA: That's correct.

This slide basically shows the NRC
references there are particularly relevant to the
topic of staffing. 'l just quickly nmention the fact
that the | ast two docunents that are displayed on this
slide, the NUREG CR- 6838 and NUREG | A- 137, are really
predecessor reports to NUREG 1791, and the project
team used these two docunents really to build on on
preparing 1791.

NUREG 137, the study of control room
staffing levels, | believe, too, was briefed back in
2000 to the commi ttee.

CHAI RVAN WALLIS: I'mintrigued by the
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title. I'msorry. It says here, "Technical Basis for
Regul atory Cui dance." Because in reading your
regul atory guidance, it seened to ne it was al nost
entirely qualitative, sort of a checklist of
gualitative questions, and | don't know how t hat
becones a technical basis.

What do you nean by "technical basis"? A
"technical basis" to me nmeans you ve got sone

guantitative evidence and sone sort of anal ysis and so

on.
MR ROSEN. Well, that's the 6838 docunent
and not --
CHAI RVAN WALLIS: But that's referred to
in 391. | just wonder what you nmean by a "techni cal

basi s" because it seened to ne it was all sort of
gual itative questioning, checklist type stuff, and in
1791 | didn't see any technical stuff.

VR. BONGARRA:  Well, | guess ny
interpretation of "technical basis" in this case is
the fact that we did research to support the
fundamental criteria that we have in 1791. There are
bases, if you will, for the criteria.

For exanple, and I'll mention this again,
the criteria that are incorporated in 1791 are not

very nmuch different from criteria that we've been
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using right along for several years and that appear in
our NUREG 0711, which is the hunman factors engi neering
program revi ew nodel

The concepts, the overall process has a
literature supported base to it, and in mnmy opinion
that's what we' re nmeani ng by techni cal basis. There's
al so sone evidence and nore from the standpoint, |
t hi nk, of what was done in the study for NUREG 137
that actually had sonme case studies and experinents,
if you will, done to look at different staffing
configurations and to determ ne what ki nds of inpacts
there would be in varyi ng t hese staffing
configurations on the control of a plant.

So that's nmy interpretation, sir, of what
we nean by "technical basis.” |f anyone el se has a
comment that they would like to add onto that.

DR. PONERS: The fact that J. is sitting
at your table here suggests | knowthe answer to this,
but do you derive any benefit in establishing your
t echni cal bases fromthe studies that are done at the
Hal den react or

MR. PERSENSKY: Well, if you look to IA-
0137, you will find that, in fact, it was devel oped
based on studies at the Hal den reactor where we, as

Jimnentioned, literally varied the nunber of staff.
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W varied the control roomconfiguration. W varied
the anount of automation and passivity of the
responses. So --

DR PONERS: | wonder if that isn't the
t echni cal basis that Professor Wallis was | ooki ng for.

MR. PERSENSKY: That nay be in part in the
sense that that did help to drive us towards the fact
that we should be using a nore flexible approach
because of the results that we received. |In NUREG CR-
6838, part of what we were | ooking at, if you | ook at
two very broad areas, one was to |look at what is
com ng downstream as far as what woul d we expect the
vari ous new reactors to look like. How would they
perforn? What are the kinds of changes we should
expect ?

So the basis there, though it is
qualitative, it was based on what should we be
expecting and what are the kinds of changes from what
we have now on the street and what we woul d expect in
the future so we could be prepared for what's com ng
downst r eam

The ot her part of it how have ot her peopl e
| ooked at staffing. Froma human factors perspective,
t here are many ot her i ndustri es and appli cati ons where

t he i ssue of staffing has been addressed usi ng vari ous
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techni ques. So we were | ooking at techni ques and
nmet hods for addressing the issue of staffing.

For i nstance, the Navy has been | ooki ng at
reduci ng t he nunmber of peopl e necessary to run a naval
ship by huge anounts, |like 70 to 80 percent cuts in
staffing. So we |ooked at that as an analogy to
determine what nethods they were using, what
approaches they were using.

So that's why though it nay be nore
gualitative, those were the bases for why we took the
approach we did.

DR PONERS: J., | actually can't resist
asking this question, and you'd probably be
di sappointed if | didn't. In your studies at the
Hal den reactor, how does a Finnish operating crew on
a Norwegi an reactor apply to the U S. ?

MR. PERSENSKY: kay. This is deja vu al
over again, as we say.

(Laughter.)

MR. PERSENSKY: Let's get it straight
t hough again. They were Finnish operators operating
a simulator in Norway that is based on their own
Finnish plant. So the nodel for that particul ar
simulator is the Loviisa plant. The operators --

DR. PONERS:. Wich is a Russian plant,
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right?

MR. PERSENSKY: Yeah. The operators were
Loviisa operators, and we collected data both at the
site from their on-site simulator, as well as at
Hal den, because their on-site sinmulator is much nore
i ke a standard pl ant, whereas the Hal den sinulator is
much nore |ike what we m ght consider as an advanced
control room because it's a glass cockpit contro
room

And as far as their reactions, their
responses, the way they respond to an accident, |
would say is not a whole lot different than our
operators would in a U S. situation, given nany years
of observation of these types of experinents, we don't
see great differences in the way the operators
actually respond to the sanme kind of incident.

DR. PONERS: Have you ever done the one-
t o-one conparison? Take the sane accident at the
Hal den simulator, look at your Finnish operators
working on it, then come do it at a conparable -- |
guess it would probably be like an ice condenser
plant, if anything el se, and do the sane there and see
if you see anything that's at all different.

MR. PERSENSKY: We've never done a formal

study to | ook at those differences.
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DR. PONERS: Well, you and | have had this

debat e before.

MR. PERSENSKY: Deja vu all over again.

CHAl RVAN WALLIS: Wwell, | asked this
guesti on because when we get to the nmeat of this in
sort of Section 10 and 11, where you're actually
trying to apply criteria and nmake judgnents and
deci sions and determ ne acceptability, what | see is
criteria which very often say the nethods should be
appropriate or reasonable or valid nmethods have been
identified.

But there's no indication of how a
revi ewer woul d deci de that something is appropriate or
reasonabl e or valid. Maybe there's a technical basis
for those decisions, but | didn't see it. That's why
| asked this question.

Maybe we'll get to it |ater on.

M5. SZABO Actually, we plan on
di scussing Step 10 much later in the presentation. So
you will. | can try to address that question then.

MR. BONGARRA: (kay. Let nme then just go
to the next slide here, and |'"'msinply trying to
enphasi ze here how this particular NUREG rel ates to
other human factors engineering guidance that's

available to the staff.
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Essentially as you can see, this NUREG i s
on a par with other recognizable guidance for the
staff, such as NUREG 700 and NUREG 1764, which we
briefed to the coomittee last year. That has to do
with review ng crediting of human actions in |icensee
anmendnent requests.

Each of these guidance docunents, as the
vi sual shows, is subordinates to NUREG 800, the SRP,
and NUREG 0711, which is the human factors program
revi ew nodel, and indeed, as Autumm w || discuss
shortly, NUREG 1791, and | think I nmentioned this
earlier, applies several fundanental steps to address
staffing exenptions, and truly, | don't believe it
really applies anythingthat's significantly different
from what the staff has been doing for, as | said
earlier, the last good nunber of years.

And | astly, before | turn things over to
Autumm, | just want to nmention to the comrttee that
bot h t he SRP sections and NUREG 1791 were sent out for
public coment in 2004. There are only mnor edits
essentially to the standard review plan sections, as
the slide indicates.

And I m ght al so add t hat OGC has, i ndeed,
revi ewed both the SRP and the 1791 gui dance docunent.

They had a few, once again, relatively m nor conments,
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and essentially we are going to incorporate those
comments into the NUREG and they indicated to us that
with those comments being incorporated, that they

would have no legal objection to either of the

docunent s.

Wth that said, let ne just turnthis over
to Autumm.

M5. SZABO |'mnow going to talk to you
NUREG 1791 in nore detail. As you can see here in the
slide, I"'mnot going to go through every single step.

Thisisreally the list of steps that we're | ooking to
di scuss in NUREG 1791

|"d like to stress that this is a | ogi cal
process, and it follows NUREG 0711, the human factors
engi neering programrevi ew nodel, which is a nmuch nore
hi gher | evel docunent as shown in the previous slide.

The actual audience for this docunment was
NRR revi ewer s when t hey get an exenption request to 10
CFR 5054(m . The guidance in this docunent is really
i ntended for themto go t hrough and do a conprehensi ve
review.

To add a little bit nmore to Jims prior
di scussion, if we have a newer plant, it m ght nake
nore sense for them to follow through every single

step in detail versus if they get a plant which only
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requires, | guess, portions. They m ght not
necessarily have to review every single step in this
process.

Soreally the intent behi nd NUREG 1791 was

to allowsone flexibility when revi ewi ng an exenpti on

request. Jimhas done a really great job of trying to
provi de the basis. So again, I'll entertain questions
as | discuss this.

DR. KRESS: How are you going to tell us

what a functiona

M5. SZABO.

of fact,

the functiona

anal ysis and a task analysis is?

Sure, absolutely.

As a nmatter

requi renents analysis and

allocation w |l

be coming on later in the discussion.

| f you don't mnd, could | delay that question until
t hen?
DR, KRESS: Sure.

M5. SZABO. And then we can talk nore

about task analysis as well. So we'll make a note of
t hat .

Each review step contai ned in NUREG 1791
actually includes kind of an overview and

i ntroduction, a discussion of that review step, and

why it needs to be addressed. It talks to data and

information that would be required to support the

review step. Again, naybe not all pieces mght be
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requi red, depending upon the |level of exenption
they're asking for. This is intended to be a flexible
process. So there is still sonme |evel of subjectivity
with the NRR revi ewer.

The review criteria is also included,
whi ch provides basic criteria, things that we woul d
expect to see in order to provide a nore conprehensive
overvi ew of what the |icensee has done.

In addition, there's also additional
information that typically includes other references
and resources that would talk to previous research
studi es that we've done, other NUREGs that have been
publ i shed that support a |l ot of the steps that we have
in here.

Some of the specific exanples that |I'm
going to point out now, as | stated previously, we're
not really going to talk in detail to every single
step. Step 2, one exanple, is the review of the
concept of operations.

Really the intent behind the concept of
operations is a description of howthe design systens
and operational characteristicsrelatetoalicensee's
organi zational structure, staffing, and managenent
framework. This really is intended to try to provide

an overview and provide sone context really to the
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revi ewer when they begin the review to understand
what's the point behind the plant design, sone of the
syst ens' i nteractions, as wel | as oper at or
interactions and howall of the systens really operate
as a cohesive unit.

As you note in here, there's a new term
we' ve coi ned, the role of control personnel. Contro
per sonnel was sel ected not to forego current |icensed
operator staffing, reactor operators and senior
reactor operators. First, to describe what we term as
a control per sonnel , individuals Ilicensed to
mani pul ate controls that affect reactivity of a power
level of a reactor, nmanipulate fuel, or direct
activities for individuals who are |icensed as such.

The reason why we decided to use control
personnel is because, again, we're not sure what kind
of exenption requests that we're going to be getting
it. It's quite likely that there's a lot of | want to
say paradigns that are associated wth reactor
operators and senior reactor operators and that
termnology. It's quite likely that there could be
some things that cone into question under Part 55. It
could conme in as an exenption request.

Agai n, we're not addr essi ng t hat

specifically in this guidance, but we aren't ignoring
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the act that they're quite heavily relying upon one
anot her.

DR APOCSTOLAKIS: Who are the reviewers in
this case, Autumm? Are the reviewers engi neers or
human factors peopl e?

MS. SZABO The reviewers would be human
factors.

DR. APCSTOLAKI S: Human factors.

Engi neers don't get involved at all?

M5. SZABO Well, I'mgoing to kind of
defer that one to Jim Jin®

MR. BONGARRA: | ndeed, the principal
reviewers are the human factors staff. | nean, if we
have questions that are of a technical nature that we
feel as though we need sone assistance with, we would
go to other technical review branches for that
information, but this is principally guidance for our
folks in human factors, and again, it's part of
Chapter 18 -- sorry -- Chapter 13 on staffing, which
is our responsibility.

DR APCSTOLAKIS: So these are human
factors experts in the Ofice of --

MR. BONGARRA: NRR

DR. APOSTOLAKIS: -- Regul ati ons.

MR. BONGARRA:  Yes.
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DR. APCSTOLAKIS: So you will not be

involved in this because you are research

M5. SZABO At sone point, you never know
what can happen, George. | nean, they nmay call ne to
try to assist with some license interviews at sone
poi nt .

Cenerally this step would tend to include
desi gn operating characteristics of a plant, control
per sonnel nunber and staffing |evels across shift.
Agai n, very general, high level things to try to get
a conprehensive overview of the intent behind the
exenption request.

Rul es and responsibilities on control
per sonnel , and agai n, i ncl udi ng aut ormat i on
i nteractions, which would be pretty key.

DR. APOSTOLAKIS: So these scenarios that
you have there, these are accident scenarios, right?
"Def i nes and eval uat es scenari os i npact ed by exenpti on
request,"” that's what it says. These are accident
scenari 0s?

M. SZABO  Actually, you're pronpting ny
next question. So if | may let nme start to --

DR. APOCSTOLAKI S: That's what | am aski ng,
yeah.

M5. SZABO  Absolutely. Let nme start

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

110

answering that question for you.

DR. APCSTOLAKI S:  Ckay.

M5. SZABO And if | don't answer that,
pl ease bring that up again.

DR. APOSTOLAKIS: Al right.

M5. SZABO  Step 5 actually is the review
of the requirenents analysis and function allocation.
Utinmately when we do a function requirenents --

DR. PONERS:. Let ne interrupt you because
|"mstruggling here just a little bit with Step 2.

MB. SZABO  Ckay.

DR. PONERS: |If we anticipate getting
exenption requests because we' re naki ng greater use of
digital technologies in the control operations, our
difficulty we have in control in digital operations is
we don't know howto anticipate the things that can go
wong in that control technology. |If we can't
anticipate that, how can we anticipate what the role
and responsibilities of the control roomoperator wll
be?

M. SZABO  When you say "we anticipate,”
| assune you're tal king about NRR

DR PONERS: |It's the collective "we."

M5. SZABO O us as NRC? kay.

DR. POAERS: It is not the royal "we." It
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is the collective "we.
MR. BONGARRA: | think that certainly is
a very inportant question, and | think what we're

trying to do is position ourselves to have, again, a
tool to determ ne the effectiveness, the adequacy of
any exenption to this staffing requirenents.

Now, with regard to what you just asked in
ternms of how do you anticipate what staff is going to
be required if you can't truly anticipate what the
acci dent --

DR. PONERS: What goes w ong.

MR. BONGARRA: -- what can go wrong.
think this is truly tied up in the whole issue of
verifying and validating the use of the digital
technol ogy to begin with, and what we woul d expect is
that there woul d be an anal ysi s done by the applicant.

For exanple, to look at the effect of
potential software conmmon node failures, we would
expect that that type of an anal ysis would be part of
a design submttal, to begin with, to support --

DR. POWNERS:. But this is predicated on
under standi ng that engineering wll not do the human
factors stuff is what you're saying.

MR. BONGARRA: Correct. W don't do this

reviewin a total vacuum W're just the principal
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i npl enenters of this particul ar aspect of the review
But certainly we would expect that there would be
support from for instance, the INC to insure that
t hese systens work the way that they' re supposed to
wor K.

CHAI RVAN WVALLIS: This will be part of the
technical basis presumably. |If you're going to
repl ace some of the operators by conputers, then you
have to understand how conputers behave just as you
have to understand how operators behave, to perform
the functions that you're trying to perform

And if you are repl acing the operators by
robots, you' d have to do the sane things, but then you
woul d have nmuch nore of a technical basis presumably
because - -

DR APCSTOLAKIS: |'m not sure that
anybody is replacing the operators. Are they
repl aci ng operators?

CHAI RMVAN WALLIS: |If you have fewer

operators.

DR. KRESS: They're reducing them

CHAI RMVAN WALLIS: |If you have fewer
operators.

DR. APOCSTOLAKIS: That's too strong a
wor d.
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DR. KRESS: Yeah, that's too strong, but

the question | have is what role does the PRA play in
this. You know, | could envision a plant coming in
with the 1.174 process and say we can reduce our
operators to this level, and it only increases their
COF this nuch, and we fall wthin the 1.174
gui del i nes.

But | don't see where PRAis showing up in
your review process at all. Is it not part of it?

M5. SZABO W actually didn't include
probabilistic risk assessnent in the human factors
engi neering review. Later, | believe it's under Step
9. W eventually talk to human reliability analysis,
but, again, we talk to that because it w nds up
becom ng nore or less an artifact, if youwll, of the
staffing design.

DR. SHACK: So your scenario are your
design basis accidents. |Is that what you're really
| ooki ng at?

DR. KRESS: Yeah, I'mstill struggling
with what the scenarios are.

M5. SZABO. Ch, on the functional
requi renents and function allocation?

DR KRESS: Yes.

M5. SZABO |'Il start the presentation
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again. No problem

CHAI RMAN WALLIS: Can | say that Dr. Kress
has hit on the same sort of thing that | was asking
earlier? |If | goto Section 11 -- | know you' re not
there yet -- but the bottomline is the reviewer has
to determ ne that the new systemhas at | east the sane
| evel of assurance that public health and safety are
mai nt ai ned as the current regulations require.

Now, how is he going to nmake that
neasurenent? If it's a CSF neasurenent, then we have
sonmet hing quantitative we can |look at. W can say
that the new systemis just as good in ternms of risk
as the old system

But | acking sone neasure, | just don't
know how this reviewer is going to decide that we have
the sane public health and safety as we had before.

MR. BONGARRA: | think this would be a
case where we would, indeed, be evaluating or not
eval uati ng; we woul d be assessing to sone degree with
ot her review groups input for this particul ar design.
Again, we're not doing this in a vacuum

So, for exanple, if alicensee canme in or
an applicant cane in and was justifying the reduction
of their staff for their particul ar design, they very

well may refer to either risk information specifically
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or some risk insights that they' ve al ready gat hered by
doi ng these anal yses.

And t hat woul d pronpt us, for exanple, if
it was information that we felt was insufficient
enough to give us the information t hat we need t o make
a determ nation, we go to the risk fol ks and ask t hem
does this make sense to you? Have they actually
achi eved a reduction in core danage frequency or LERF
or what have you based on what they've said, or do we
need nore information fromthemto give us a better

under st andi ng of that?

DR APOCSTOLAKIS: |'mnot sure that there
is a human reliability nodel that wll give you
answers like that. | don't think that -- this is
probably a judgnent, Gcaham | nmean, it's, you know,

the traditional regulations.

DR. BONACA: Well, | envision there wl
be -- | nean, | envision sinply for thema new concept
where you would have certain requirenments for the
operator to step back and not to do anything in
response to anyt hi ng because everyt hi ng happens in an
automati ¢ fashi on and so that could be a justification
for saying, "I don't need to have a contingent of
three individuals or four individuals in the control

room because, in fact, under high stress situation in

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

116

response to events, we're asking them to step back
rather than to take action.

You know, that kind of thing, it seens to
nme, you never know how ri sk i nformed i nformati on woul d
hel p, but maybe.

MR. BONGARRA: Well, again, it's risk
information, but it's also conmbined with, and | think
one of the steps that we have in here is essentially

a very inportant one, is the wverification and

validation. W need evidence fromthemto denonstrate

or that denonstrates essentially that under various
conditions that we're talking about here, accident
scenarios, normal, abnormal operations, et cetera
that these changes to the staffing requirenments can,
i ndeed, handl e those conditions.

So we're not just naking a --

DR. APOCSTOLAKIS: Can you explain this
"eval uate scenarios"?

MB. SZABO  Yes.

DR. APCSTOLAKI S: What's the purpose of
t hese?

M5. SZABO  Functional requirements
anal ysis and functional allocation, ultimtely what
the intent behind functional analysis is -- we'll

start with that -- is to identify processes and
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activities to achieve a goal of prevention or
mtigation of safety related consequences, if you
will, that safety rel ated consequences.

DR. KRESS: Does this involve energency
operating procedures?

M5. SZABO It potentially could, yes, in
addition to just normal operating scenarios, as well,
bot h.

DR. DENNING Yes, but isn't that really
where the rubber neets the road, is whether the staff
is able to address really the nost difficult things,
whi ch are the design basis accidents, but also into
t he beyond desi gn basis space where you have to go to
energency operating procedures and things |ike that?

And | think one of the things we've been
struggling for here is the question are there any
guantitative neasures that you have, and it seens t hat
t he nost | ogi cal quantitative measures would relate to
si mul at or denonstrati on where you go into a sinul ator
and you have a crew of five or a crew of four, and you
denonstrate that they have the sane capability to
respond to the entire spectrum

Now, that gets difficult wth future
plants that aren't there, and you don't really have

the simulators, but it would seemthat that's the type
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of thing that woul d give you a real quantitative basis
for these judgnents, whereas everything that 1|'m
seeing here is very qualitative.

M5. SZABO W actually talk to a little
bit of quantitative evaluation, if you will, in Step
10. There is qualitative evaluation as well as
guantitative, both. So I think, again, I know | keep
pushi ng this back, but | do believe that sone of these
guestions m ght get answered as we progress through
t he presentation.

DR. APCSTCLAKIS: Can you give nme an
expl anati on of what scenarios are? Because these guys
here assunme that you're goi ng beyond design basis. |Is
t hat correct?

M5. SZABO Ch, we're using normnal
operating conditions as well as --

DR APOSTCLAKI S:  Acci dent .

M5. SZABO. -- as well as the accident
scenari os.

DR. APOCSTOLAKIS: |Is that design basis
acci dents or beyond design basis? Are you noving into
PRA space, in other words? Ws there all sorts of
scenarios, or are you limting yourself to design
basi s acci dents?

MR. BONGARRA: Yeah, we're not doing
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anything to change the way we handle Chapter 15
rel ated i ssues here.

DR. APOSTOLAKIS: So that's design basis.

MR.  BONGARRA: That's design basis.
There's nothing that's --

CHAI RVAN WALLI'S: | don't understand this
because these new reactors nay well not have design
basi s acci dents.

DR. APOSTOLAKIS: But this is not only for
new. | mean, what reactors -- | nmean, this is
lightwater reactors, isn't it?

MR BONGARRA: Well, it's both.

M5. SZABO This is for upgrades to --
well, we're calling it significant upgrades -- to
current lightwater control roons, |ightwater reactor
control roonms as well as advanced reactors.

DR. APCSTOLAKIS: | nean, you are probably
covering Gen Ill. | mean AP 1000, ABWR. | don't
think the intent here is to talk about IRSI and the
gas cool ed fast reactor, whichis way into the future.

M5. SZABO Well, really the intent
overall of this procedure in the first place is so
that we woul d have a very flexible process to cover a
wi de scope and range. So ultimately this process

really could eventually be applied to some of the Gen
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| V exenpt requests that would --

DR APOSTOLAKI S:  Yeah, but the Gen I
reactors will have design basis. They do have design
basis. So, you know, let's not get into that.

But the inportant point is that you are
l[imting yoursel ves to DBAs, design basis. You' re not
goi ng beyond that. You're not going to proceed to a
small LOCA with all sorts of conmponents failing, and
t he question then is why not.

DR. BONACA: Well, no, I"'msure that they
have to.

DR. APOSTOLAKI S: They say no.

DR. BONACA: But the applicant, typically
an applicant right now relies on EOPs and SAMzs, for
exanple for whatever is being done in the control
room Now, behind those you do have PRAs that have

been used to identify the scenarios and all that kind

of stuff.

So a departure fromthose, | nean, an
applicant would have to cone in and say, "Wll, you
know, |I'm not going to have any nore of this."

It seens to ne --
DR. APOCSTOLAKIS:  Well, I'm confused now.
| mean, the ACRS says, no, they go beyond desi gn basis

and the staff says, no, we don't. So what is the
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answer ?
DR DENNING Well, let's hear what the
staff has to say.
DR. APOSTOLAKIS: The staff says DBAs.
DR. DENNING Did you really nean it?
DR APOSTOLAKI S: Do you want to --
(Laughter.)
DR. APOSTOLAKIS: Do you really mean that

or |I'm goi ng beyond?

DR. BONACA: |I'm |l ooking at page 252.
DR. APOSTOLAKI S: Say that again.

DR. BONACA: I'mreferring to page 5252.
DR SHACK: Five, two, five?

DR BONACA: This is as broad as it can

be. | nean, it's a catchall. | mean, | don't expect
that this thing is --

DR. APOSTOLAKIS: | tend to agree with
you, Mario, but |I nmean, if they say this isn't, then
you have --

DR. BONACA: This |l ooks |ike everything

MR. ROSEN. | don't understand how you can
do a function allocation and not consider beyond
desi gn basis space. | nean, there are functions for

the operators to take in beyond design basis space.
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So if you're doing a true conplete function
al l ocation, you're going to go all the way fromnor nal
operation through beyond design basis.

DR BONACA: And in fact, that is so broad
that it involves equi prent operators. | nean, | would
have t o address those, too, here because, you know - -

DR APOSTOLAKIS: There are two issues
here. One is the rational thinking, which is what you
and Steve just expressed, and the other is what the
staff is saying. Can we -- not necessarily rational.

| mean, all 1'msaying is can we have a
clear statenment fromthe staff as to what scenarios
are bei ng eval uat ed?

DR. SHACK: |If you | ook on page 60.

DR. KRESS: O what?

DR SHACK: Three, three, one of NUREG
1791.

MR. ROSEN: G ve ne a chance to get there.
Three, three, one.

DR SHACK: "The NUREG should confirmthat
t he foll owi ng operational conditions were anal yzed or
that adequate rationale for not analyzing the
conditions was provided. Nornal operational events,

i ncluding plant, should start up, shut down, and

refueling of significant changes in operation power.
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Fai lure events, including instrunent failures and HSI
failures; transient accidents; reasonable risk
significant and beyond design basis events derived
fromthe plant specific PRA."

MR ROSEN: Well, that's the answer.

DR. SHACK: "Conditions to challenge plant
safety functions as a result of interconnections and
i nteracti ons anong systens.

DR APCSTCLAKIS: That's the answer.

MR BONGARRA: It sounds like |I stand
corrected then.

DR APCSTOLAKIS: |'ve never seen such
wi |l lingness on the part of some ACRS nenbers to help
the staff.

(Laughter.)

M5. SZABO  Thank you very rmuch.

DR. APOSTOLAKI S: Everybody is junping in
trying to help. GCkay. Now we know.

Now, allocates tasks appropriately.

MS. SZABO  Yes.

DR. APCSTOLAKI S:  \Wow.

M5. SZABO Well, let me go back into a
little bit nore about the functional requirenents
analysis. Utimately the intent is to gain a high

| evel understandi ng, again, of the objectives. Now,
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granted it's not as high as the concept of operations
has assessed previously. This is nore focused
primarily on the control functions, if you wll.

Again, this is going to be inpacted al so
by the performance requirenents and constraints of
desi gn.

| t also provides a framework for
under standi ng the control of the plant.

Now, I"mgoing to talk a little bit nore
about allocation. Utimtely what that does is once
you've done an overarcing review, a function
requi renents analysis, you defined the wvarious
functions that are responsible. That's when you start
assigning. You start assigning to control personnel,
as we've defined here, or you start assigning it to
automation, as the case may be.

Utimately, when we say "all ocates tasks
appropriately,” we took this a little step beyond.
The function allocation would be performed first,
where we tal k about the high |evel overview again,
that particular control function assigned to, say, for
exanpl e, the control personnel.

When you al | ocat e t asks appropriately, you
basically wind up going into a detail ed task anal ysi s,

if youw!ll, whichis actually tal ked about under Step
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6. A detailed task analysis is extraordinarily
thorough. It is very granular in a sense where it
picks apart every little piece, part, various
equi pnent, time and timng requirenents.

This actually to sonme degree might talk to
some of the qualitative things that you were
interested in previously.

DR. APOCSTOLAKIS: So this is detailed
because sonebody has tried it on a sinulator or is it
because people look at it and say, you know, this is
what the operator is going to do and this is
reasonabl e?

Why do you say "extraordinarily detail ed"?
| nmean, how do you know?

M5. SZABO |'ve done one before.

Vell, typically in function requirenents
and function allocation, again, that's the genera
function. W provide what the scope of the control
function is.

When you go the next |evel down the task

anal ysis would | ook at the sheer function of what a

task analysis is about and what it does. Is it
actually -- it breaks down into those functions in
extraordinary detail. Oten task anal yses wi nds up

being the basis for procedures, training, various
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human system i nterface design

DR. APOSTOLAKIS: But at which point are
you asking the question, if you're asking the
guestion, physically how are you going to do this?
Are you going to walk there and push a button or
you're going to stand here?

| s that happening at any point in tinme?

M5. SZABO  Actually we are going to be
talking about that in Step 11 where we tal k about
staffing plan validations.

DR. APOSTOLAKIS: Boy, Step 11 is really
somet hi ng, huh?

MR. ROSEN:. That's what they do. They
wor k through the actual detail of what sonmeone does.
and where.

MR, PERSENSKY: If | may --

M5. SZABO Well, and actually if | can
point very quickly to something in NUREG 1791 that
will talk to the level of detail, there's a table in
here that really does extrenely explicit, | guess,
criteria, 262, Table 2, task performance criteria.

J., you can add detail at this point here
if you'd |ike.

MR PERSENSKY: | understand that this is

in here, but you know, currently and ever since post
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TM human factors requirenents went out, the plants
have been devel opi ng task anal yses for current plants
in order to develop their training, and it's part of
the I NPO accreditation requirenents, in order to do
procedures, in order to do control roomupgrades, and
actually | know that there's a process going on right
now for the |icensing, operator |icensing.

This was all a whole basis for a |ot of
t he human factors changes that came about, was
function task analysis. So this is not really
anyt hi ng new.

The difficulty in this situation is when
we're applying it to new plants where you may not have
everything on the ground yet. So you have to nake
certain assunptions, and that's where we're trying to
drive them is to not |lose that effort in terns of
doi ng function task analysis because that's how you
deci de who does what and whether it's done by people
or it's done by nachi nes.

MR. ROCSEN. And how you train the people.

MR. PERSENSKY: And how you train them
how you wite the procedures for them how you deci de
on what qualifications.

DR APCSTOLAKIS: Wuldn't there be a

di fference though, J., between a revi ewof an existing
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LWR and sayi ng AP 1000 where you don't have a control
roonf

MR. PERSENSKY: Yes, there would, and you
have to make certain assunptions. One of the things
is thisis laid out in a nice step-wise fashion. In
fact, there's a lot of iteration that goes through if
you | ook to the | EEE standard that's referenced, 1023.
There's a process, but there's a lot of iteration
dependi ng on where you are in the design process.

So if you're in an early design process,
you' re maki ng certain assunptions, and you're taking
sort of big blocks. That's where we're talking nore
about functions. As we get closer to either nock-ups,
simulators, or in some cases using human perfornmance
simulators, that's when you get into the nore detail ed
t asks.

Until you have sonething to test and to
run these tasks on, it is hard to get to the detail ed
tasks, but there are certain assunptions that you
make, certain assunptions that engineers make in the
design process. During design | think, "I"mgoing to
design this for a two-person operation,” or |'mgoing
to design it for a four-person operation.

So we have to look at this as an

iterative, long-termprocess. It's not bang, here it
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MR TRIMBLE: Yeah, this is Dave Trinble,
Chi ef, Operator Licensing.

It could be that this exenption process
could end up being a driver to cause would-be
applicants to think all this thing out in advance so
t hat they coul d get the exenption approved at the tine
of COL and avoid any | egal potential challenges | ater
on.

And so it could be a driver to think it
all through and actually develop and build the
simulators before enbarking nuch further on the
process, construction.

MB. SZABO  Ckay.

DR. SHACK: In the sequence of things,
nmean, the buy is going to have the control roomat the
plant all built when he walks in and asks for this
exenption, right? He doesn't ask for this -- when
does he ask for the exenption in the process?

MR. BONGARRA: | think the answer is we're
still developing it, but I hear and | have to confirm
this, but I think the idea is to get the exenptions
done at the beginning of the process.

DR SHACK: So even before he has a

control roomin place, he's going to cone in and ask
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for an exenption.

MR. ROSEN. As part of the COL?

DR APOCSTCLAKI S:  Yeah, otherwi se it would
be too expensive, would it not?

MR PERSENSKY: Yeah, one of the drivers
for this work, in fact, was a letter from Exel on when
t hey were considering the PBMR. I n one of their white
papers, they indicated at that point that they
anti ci pated seeki ng an exenpti on.

So whereas Jim indicated nost of the
evol utionary reactors, the vendors who were selling
t hose reactors have not asked for an exenption, but
have left that to the stage at which a potenti al
I icensee woul d cone and say, "Okay. | really want to
run it with fewer people than 10 CFR 5054(nm) calls

for, because of these reasons, and actually what
we're trying to do is to give them the basis for
com ng in and saying, "This is why |I' masking for that
exenption.”

MR. BONGARRA: As the conmmittee nay be
aware, NEI is in the process of engaging the staff on
the review of a docunent that's NEl 04-01, which
essentially is a guidance docunent to the industry to

assist themin preparing COL applications, and as |

say, this is a draft docunent. |It's sonething that
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we're working with the industry on. At the nonent,

the i ndustry i s maki ng the assunption that by the tine
an applicant, a CO.L applicant, is ready to submt
their application, they will have, indeed, identified
the scope and responsibilities of each or the min
control roompositions considering -- and |' mreading
fromthis docunment -- "considering the assunpti ons and
results of their task analysis.”

So that's what the industry is proposing
at the nonent.

MR. ROSEN. So they're going to do it up
front. They're going to do their task function
all ocation and task analysis up front, and that way
they're going to have to have a basis upon which to
apply for an exenption, and sone reasonabl e |i kel i hood
that they'll have whether they could get it or not.

That won't nake sense to ne.

M5. SZABO  Movi ng ahead, getting into
Step 10 --

CHAI RVAN WVALLIS: I'msorry. This we have
here is not the sane as the one | reviewed, and it
says it was conpleted in June 2005.

MR. ROSEN: That's next nonth

CHAI RVAN WALLIS: It seens a little

m racul ous. |'msorry because sone of the quotes |'ve
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given you from the docunent that aren't in this one
here.

M5. SZABO. Well, did you request our hard
copy early on?

CHAI RVAN WALLIS: | got sonething on a CD,
which | read and studied, and it's not the same as
what |'ve got here in sone -- the details.

MR. ROSEN: Yeah, this one says date
publ i shed, June 2005.

CHAl RMVAN WALLIS: It says manuscri pt
conpl eted June 2005.

MR. ROSEN: Yeah, right, and date
publ i shed

CHAI RVAN WALLI S:  Yeah, okay.

MR. ROSEN. The el ectronic copy says the
same t hing though

M5. SZABO That's why |'m confused.

CHAI RVAN WALLIS: There are sonme words
that | took out of ny copy which are not the sane.
It's just I'msort of saying it in passing.

And one of the things that was taken out
was this same | evel of assurance of public health and
safety and nmintained as the current regulations
require. That has now di sappeared from your docunent.

So that's the whole basis of ny asking what's the
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neasure of public safety so that if someone has
deci ded that's too dangerous a thing to say and it has
been exci sed fromthe docunent.

M5. SZABO Actually what page are you
referring to?

CHAI RVMAN WALLIS: Section 11.

M5. SZABO \What's that?

CHAI RVAN WALLI'S: | don't want to distract
you. You've got to finish your presentation.

M5. SZABO Well, and 1'd like to
determ ne whatever that error is. So --

CHAl RVAN WALLIS: | don't know that it's
an error. It just seenms to ne that someone has
deci ded that facing up to what's the nmeasure of health
and safety was too tricky. So we'll cut it out of the
docunent .

kay. Anyway, where is it? Did |l mss
it?

DR DENNING It's here. |It's the |ast
bull et on --

CHAI RVAN WALLI'S:  Is it hidden somewhere?

DR. DENNING -- 11.11.1.

CHAI RVAN WALLIS: Oh, it is there, but the
words are slightly different. Okay. ay. That's

all right. That's all right. I'msorry.
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DR. KUO  Conti nue.

MR. SIEBER. Well, you sol ved that
probl em

CHAI RMVAN WALLIS: Again, my apol ogi es
Strai ghten ne out.

(Laughter.)

M5. SZABO  Thanks. Thank you, by the
way, for your assistance in trying to help nme resolve
sone of these issues.

To get into nore detail about Step 10,
reviewing the staffing plan validation, again, the
staffing plan validation we're anticipating would be
subnmitted by the licensee. Utimtely we woul d want
to evaluate their staffing plan and what they're
proposi ng on t he exenpti on request, using what we cal
performance based tests to determ ne whether the
staffing plan actually neets perfornance requirenents
and supports safe operations.

As it states here in the bullet, we
actual ly were hoping that they woul d give appropriate
consideration to dynamic interactions between the
staff print and various ot her systens sayi ng conput er
aut omat ed systens and such.

CHAI RMVAN VWALLIS: | think that's very

important. The applicant, it's on the top to the
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applicant to rmake these performance based tests.

M5. SZABO That's correct.

CHAI RMAN WALLI'S: And to determ ne the
nmeasures and criteria, and then to submt these in a
| ogical way. You're not going to tell himwhat the
nmeasures and criteria should be apparently. [It's up
to the applicant to determ ne those things.

M5. SZABO That is correct. W're
anticipating that the applicant would come in with
what ever neasures they decide to use. In the guidance
docurnent itself, we actually talk about nore or |ess
things that, | guess, would be considered acceptabl e
in our current state of know edge, if you will.

CHAI RMAN WALLIS: As far as you haven't
gi ven nor e gui dance on what these neasure and criteria
shoul d be?

M5. SZABO. W actually gave a little bit
of guidance in here where we talked to what we call
situational awareness and cognitive workload. The
techni cal basis docunment, NUREG CR-6838, actually
talks in a little bit nore detail in the appendices
operation. So sonme of that literature searching and,
| guess, the qualitative el enent of the technical
basis is actually talking 6838 in nore detail.

W tal k about that at a high |evel here
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just to do it for posterity's sake, if you will.

MR. ROSEN. But the bottomline, the big
pi cture statenent has got to be -- confirmthis, if
you wi || -- that adequate nunbers of qualified people
are available to take action in a tinely manner.

M5. SZABO  Absolutely, and accurately
without omtting any actions. Qualify that
tenporarily.

MR. ROSEN. That's the gl obal statenent of
what ' s adequat e.

MS. SZABO  That's correct, and of course,
that's going to be, as you know, conditioned, plant
dependent .

MR ROSEN. O course. And because of a
timely manner, plants with very slowy devel oping
scenarios are designed, in fact, to have very slowy
devel opi ng scenarios have nore tine to bring in
adequat e nunbers of people to take actionin atinely
manner .

M5. SZABO  Absol utely.

MR. SIEBER. So that they could have
different staffing plan and different concepts of
oper ati on.

MS. SZABO  Absolutely. W actually asked

the staff to look at the operational condition
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sanpling, the neasures and criteria proposed by the
licensee. Again, we talked to tinme, accuracy, and
om ssion of actions per se as potential neasures, if
you wi | I, observable actions, if you want to call that
guantitative, as close as we can get it when you rai se
two nmeasures.

And actually we were al so proposing that
t he assessnent shoul d include a range of operational
conditions. Typically that, of course, would
chal I enge the operator, as well as the behavior of the
plant and the systens and show, again, hunman
performance variability.

Now, talking in nore specifics under the
human performance variability, and I'mjust going to
nmention this very briefly, we actually talked to
cognitive workload, and cognitive workload is the
degree to which cognitive and perceptual capabilities
are taxed. Cognitive workload has been studied for a
very long tinme, and there's a significant anmount of
l[iterature discussing it. So we're actually |ooking
to if they could submt sonething to the effect that
if this taxed operator load, it would only be in their
favor.

Situational awareness, again, another

comon hunman performance tool. Situational awareness,
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for those of you who are not aware of that, is
i ndi vidual's nmental nodel of what has happened, what

the current status of the systemis, and what will

happen in the future, nental nodel being, | guess,
nore or |ess the understanding of the personnel, if
you will.

CHAl RMAN  WALLI'S: Can you neasure
cognitive awareness?

M5. SZABO |'msorry. \Wat?

CHAl RMAN  WALLI'S: Can you neasure
cognitive awareness?

VB. SZABO  Cognitive workl oad or
si tuational awareness?

CHAI RMAN WALLI'S: Cognitive awareness did
you say?

VB. SZABO  Cognitive workl oad or
situational awareness. W actually have a nunber of
subj ective measures that have been devel oped under
subj ecti ve.

CHAI RVAN WALLI'S: Can you neasure what's
in the mnd of this operator?

M5. SZABO  Through vari ous neans,
absolutely. Interviews and things of that sort, yeah.
Again, there's a significant body of literature.

Actually there's a discussion focus,a
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gain, as | stated in NUREG 6838, and again, if anyone
is interested and they'd like a copy, | can get you a
copy of that.

W recommend that you cover these
i nformati on, these neasures through potentially as we
know it now four different nethodol ogies. A tabletop
anal ysis, which is generally where experts gather and
then try to do estimation of times and such. Data
from operational experience, other plants that may
have sim |l ar control roons, simlar configurations or
even t he sanme plan.

CHAI RMAN WALLIS: It's got to be difficult
with the first one.

M5. SZABO  Tabl et op?

CHAI RVAN WALLIS: The first one. It's
going to be difficult to get an operational experience
with the first prototype.

M5. SZABO  Absolutely, and that was
actually a concern, is that there isn't a |lot of
operational experience available, but it's a good
poi nt .

O course, what we call human in the | oop
si mul ati on studi es where we actual |y have t he oper at or
go and performsonme of the tasks and such to vali date,

agai n, the staffing plans as well as hunan perfornmance
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nodel i ng where they basically construct nodels based
of f of various task anal yses or task anal yses based
nmet hods, such as task network nodeling to explore the
staffing plan and chal |l enge the operator.

Those are the only exanples | planned on
talking about. So | hope |'ve answered everyone's
guestions here.

NUREG 1791 actually went out for public
corment along with the standard review plan, 13.1.2
and 13.1.3. W had one public coment that we
received actually from sonebody of a foreign nature,
whi ch was interesting.

The three, | guess, ngjor things that cane
out of the one coment was they requested sone
clarification on the term nol ogy that was used in the
NUREG. They al so asked for the clarification on
intent, and there was a concern about the exenption
request review process specified in 10 CFR 50. 12 and
how that coincides with potential issues with a
failure of the proposal/exenption, which | believe
we' ve di scussed at sone | evel here previously.

MR. ROSEN: | don't understand what you
men by given the failure of the exenption.

M5. SZABO Well, the conment pretty nuch

talked to the fact that there's a lot of design effort
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that winds up going in in the front end, as you're
aware of the bathtub curve in ternms of cost and such

where there's going to be a |l ot of systens engi neering
processes, a lot of iteration and such.

The original, | guess, interpretationfrom
t he person that sent the comment was that the design
woul d be conpleted;, we'd go through all of these
detail ed anal yses and revi ews and such, and then we'd
t hrow, you know, the exenption request to the NRC

What happens if, you know, we've gone
through all of this design analysis; we've gone
through all of these justifications; we've gone
t hrough this process, for exanple, and now all of a
sudden, you know, we don't have 5012 any | onger, you
know, we can't mneeting 5012 or the NRC decides not to
grant our waiver; what then?

W' ve wasted all of this noney and all of
this time only to potentially have to go back and
review, you know, everything all over again and
potentially redesign the whole system

The answer to that is we actually have a
pre-application process that the Commi ssion has
encouraged where if there are questions that a
| icensee or vendor nay have, they could actually come

in and neet up with the staff and list some of their
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proposal s and such and we basically would sit there
and work with themand try to figure out what sone of
their basis for their decisions were.

CHAI RVAN WALLI'S: |I'mthinking about AP
1000, and we approved a design and there's a design
certification that's now out for public comment or
something. It seens to nme that the control room and
how it's operated and all of that was not really a
part of our review

DR KRESS: No, and it was one of the
exenptions to put out to the COL.

CHAI RVAN WALLI'S:  And yet it is sonething
which is really going to be perhaps key to the
operation of this reactor. | nean, they do have to
have a really good control room They do have to have
adequate people in it and so on, and yet it is not
sonmet hing that we --

DR. KRESS: That was one of the high tech
itens put on the COL.

CHAI RVAN WALLI'S:  -- not sonething that we
consi der ed.

MR. BONGARRA: That's, indeed, correct.
It's a COL action itemand hence the fulfillment of it
was deferred to the COL.

MR. THADANI: The control room staffing
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for the AP 1000 was one of the items, the DECS item
whi ch woul d be handled the CO.. So right nowis the
design certification. It does not have it.

M5. SZABO So in summary, there's been
very m nor changes to the standard revi ew pl an, as Jim
di scussed previously, that really just reference
NUREG 1791. There were a few changes to NUREG 1791
based off of the one public comment that we received,
and ultinmately NUREG 1791 provides regulatory staff
wi th guidance to revi ew exenption requests to 10 CFR
5054(m), staffing requirenents.

| f there's any questions.

DR DENNING | have a few concerns, and
those are related to t he degree of subjectivity of the
evaluations as | see it, and it seens to ne that here
we have a regulation. You have to have a pretty
strong case to provide exenption to that regul ation,
and | think that you want sone real objective
denonstration that you have a simlar level of risk to
what we have now.

And | think that it would be very
difficult to do it on a purely PRA based net hod
because PRA doesn't do a very good job of this
particular type of thing, but | think sinulators do,

and so were it in an existing plant that wanted to
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make a change, | could see how they could devel op a
case where they ran the simulator with X nunber of
peopl e and t hen t hey changed what t he task assi gnnents
wer e, reduced the nunber of people, ran that through
the simulator over the full spectrum of these
chal | enges and denonstrated that they're just as good
with the one as with the other, perhaps with an

i mproved I NC system and |ike that.

| would like to see things of that nature
as clearly for future plant designs. It becones nore
difficult there, but | see a problemat the conceptual
design level certainly. | nean, the problemis that
these plants will not have the simulator, | fear, at
the COL tine.

So can you get the sane |evel of
assurance, and | don't know whet her you can or can't,b
ut 1'd certainly rather see -- 1'd like to see sone
gui dance that expects that degree of denobnstration
whether it's a full scope sinulator or whether it's an
analytic simulator. You know, certainly you' d like to
see a full scope simulator and have them denonstrate
it like that.

So | have concerns that it's so
subj ective. Even though you go through all of the

task anal yses and that type of thing, which | thinkis
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a mninmum requirenment that you have to do, but I'd
like to see sonething a little nore objective that
denonstrates that they really can operate the real
systemwi th a reduced staff.

Whet her you can provi de nore gui dance t han
that I don't know, but | certainly see how you could
do that for an existing plant that changes its INC
system

M5. SZABO. Wwell, if | may, | just wanted
to talk to that very quickly. | nentioned very
briefly earlier about one of the things that we
recoomend actually is human conputer sinmulation.
There's actual |y a nunmber of hunman conput er sinul ati on
tools that are avail able out there that are based off
of task networks, task analyses, if youw ll, and task
net wor k nodel i ng.

That coul d very wel |l provide sone | evel of
obj ective insurance, of course, depending upon how
wel | you nodel and sone of the assunptions that you
use when you build those task network nodel s, but that
could reasonably be considered to be an objective
neasur e.

W actual |y have done a nunber of studies
here at the NRC where we've |ooked at hunman

performance sinulation directly actually in concert
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with the staffing studies that we've done sine the

early ' 90s.

|"mnot sure if that really talks to your
concern.

DR. DENNING Well, that's certainly the
direction that 1'd like to see it. 1'd just like to

see it nore obvious here in guidance that we expect
that type of thing to be done, and it's not just paper
studies or task analyses wthout some objective
denonstrati on agai nst sone kind of a tool that they
really can do it.

CHAI RMVAN WALLIS: So you'd like it spelled
out in Sections 10 and 11 a bit nore clearly.

DR DENNI NG Yes.

MR. PERSENSKY: Section 10 goes into sone
detail on that. It may not get to the detail of
specifying. |In fact, we purposely tried to keep this
as flexible as possible, but Section 10 does talk
about the use of various types of sinulation, both as
Aut unm nentioned, the human performance simulation,
but there are other ways of doing it as well.

In fact, | just returned froma Hal den
neeti ng where they have been using virtual reality to
simul ate the control roomand are collecting a great

deal of information in sone of the changes that they
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have been applying for the Swedi sh plants where they
use a virtual control room as opposed to a real
control roomas a way of verifying sonme of those types
of information.

So we were trying to be as open in this
process to allow for the technol ogies that are comi ng
downst ream wi t hout specifying specifically that you
have to have a full scope hardware simnulator, so that
there are elenents here, and again, as | nentioned
earlier, sone of this is goingto have to be iterative
in terms of where they are in the design process.

DR. SHACK: | guess that's mny confusion.
You know if | can see the iterative process for them
as a designer, you know, | nean, if | was a designer
of a control room |'d have this docunment in front of
me. |'d know what ny target is. This is what | have
to be able to denonstrate to you, and then | go off
and | go through ny design until |'mconfident that |
can neet it.

You know, so | go through that. |'m not
sure why you have to accept his conclusion that he's
going to neet it before he actually builds the plant
and the simulator and can denonstrate in a nore
concrete way that he can really do it. But, | nean,

i can understand how he has to do this all up front
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iteratively.

But you're not going to be going through
iterations. He's going to bring you the case and you
either accept it or you don't, or he has to go back
and do sone redesign or requalification.

MR. PERSENSKY: Well, the process here as
with the entire licensing process is we allow for
RAIs. |If they don't provide the information that we
feel is necessary, we go back to themand ask for nore
i nformation.

So that becones part of the iteration.

MR. BONGARRA: | think it's al so possible
that an applicant realizing what it is we are
expecting themto have and what they're basically
telling us at least in this draft NEI docunent that
they will have, they' || realize perhaps that they need
to cone in and di scuss things, as Autunn was sayi ng on
a prelimnary basis.

| rmean, we encourage that kind of
di al ogue.

DR. SHACK: Well, | guess what nmakes ne
feel better is that, in fact, when you |icense the
operator, heis going to be on the sinulator, and he's
going to have to pass a whol e batch of tests that | ook

a whole lot like what he's going to have to do to
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qualify this thing, and if the operator can't pass
t hose tests, then, you know, you're going to have a
probl em qual i fying an operator for this thing.

So there is, | guess, a back-up that will
actually work on the real simulator and provide somne
sort of nore quantitative, to me, confidence that this
is going to actually work.

MR SIEBER | think it's sort of
interesting if you take a today plant and a single
operator and put a design basis accident or beyond
design basis accident on that plant. That single
operator is likely able to handle it, and so the
requirenent typically is for a single unit you have
two in case one of them drops over dead. You stil
have another operator there, plus a supervisor
basically to read the procedures to them

The real question is when you tal k about
nodul ar reactors where you m ght have two, three,
four, five reactors. How many people do you need
then? What assunptions do you rmake about one reactor
having an accident? Wat's happening to the other
ones?

You know, | worked in a coal plant at one
time, and if one of the boilers got in trouble, al

t he operators would go to that boiler and the rest of
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t he plant would go winging off into the distance, you
know, and if you had two of them you couldn't handle
it, too confusing.

And so the tricky question is how are you
goi ng to deal with nodul ar reactors where you may have
two or three or four of them undergoing different
accidents at the sane tine. And | didn't see that
addr essed.

CHAI RVAN WALLIS: It's so unlikely in the
PRA. You don't have to respond to it.

MR. SI EBER:  Yeah, right.

MR. ROSEN. Yeah, i think having nultiple
different accidents in different plants is unlikely,
but having an accident in one plant, a trip and
transient on the other resulting fromthe accident
because of a di sturbance on the el ectrical systemdue
to the loss of the output of the first plant perhaps
while another plant is going through refueling

operations perhaps is quite likely.

MR. S| EBER: | don't think so.
DR. APCSTCLAKI S: | don't think -- | mean,
modul ar reactors, we'll revisit that in the future.

Nobody is going to build AP 1000s as --
MR. SIEBER Well, that's one way to get

rid of the problem
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MR ROSEN: Well, | don't think we're

going torevisit this part inthe future. This is the
basis for the future.

MR. SIEBER: This sets the ground rules.

DR. APOSTOLAKI S:  When sonebody proposes
to build nodul ar reactors, | think there's going to be
a maj or rethinking of everything.

MR. ROSEN. But this definitely will be on
the tabl e presumably.

DR APCSTOLAKIS: | know. This docunent,
by the way, you're askingus towite aletter, right?

MR ROSEN.  Yes.

M5. SZABO  Correct.

DR. APOSTOLAKIS: Is this docunment being
revi ewed by anybody el se right now? 1Is it subject to
change?

M5. SZABO  Ah- ha.

DR.  APOCSTOLAKIS: Well, I'mtired of
reviewi ng things that are subject to change.

M. SZABO Actually the Ofice of General
Counsel m ght be providing their comments.

DR. APOSTOLAKIS: Yeah, but they are
| ooki ng at other things. How about the conmttee to
review CRGR, whatever it is?

M5. SZABO. CRGR has not yet reviewed this
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yet, but we are currently requesting a wai ver for that
revi ew because this is not considered a backfit.

DR. APOSTCLAKIS: | think we have to do
somet hing about it, M. Chairman. W cannot review
docunents that are subject to sonebody el se's review
and change, and this has happened in the past. You
know, the final document was not the one we reviewed.

Anyway, that's not your problem of
cour se.

MR. BONGARRA: Well, we did anticipate.
W did send a letter out to CRGR W actually sent
two letters out to CRGR The first one asked for a
wai ver up front before we actually sent this materi al
out for public coment, and they accepted that.

And we sent out another letter to thema
few weeks ago, requesting a response fromthemas to
whet her they would want to reviewthis or not, and we
have not heard at the noment back from them

DR. APOCSTOLAKI S:  What | don't understand
is not just today, but very often the staff cones
before the ACRS before the CRGR and | don't
understand that. Is the CRGR nuch nore difficult to
put stuff on their agenda, or what? Wiy are they the
| ast ones? Aren't we supposed to be the |ast ones?

DR KRESS: No.

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

153
DR. APOSTOLAKIS:  Well, when you approve

something, Tom | nean, you have a reasonable
expectation that that's what's going to be published.

DR. KRESS: W approve what we have before
us.

DR. APOSTOLAKI S:  Now.

DR. KRESS: |If it gets changed, why, then
there's a decision whether it's a substantial change
or not, and then it will cone back to you.

DR APOSTCLAKI S: Because then it woul d
come back to us because it was a substantial change.
| don't recall a single case.

CHAl RMANWALLIS: This is sonmething that's
a generic problem

DR. APOSTOLAKIS: It's a generic problem

DR KRESS: [It's an issue.

CHAI RMAN WALLI'S: This one is going to be
so perfect that it's not going to get changed.

DR KRESS: Yeah, |, for one, don't want
to wait till everything is perfect and not done
subj ect to any change.

CHAI RVAN WALLIS: W' ve got the June
version here anyway. So it has already --

DR. APOSTOLAKI S: But you woul d expect it

to have cone through the reviews of the staff.
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MR. ROSEN: Yes, we have next nonth's
version of it.

CHAI RVAN WALLIS: Are we ready?

MR ROSEN: | think so, M. Chairnman.

Unl ess there are any ot her burning conments here that
have to be dealt with, I will turn it back to you.
don't see any.

CHAI RVAN WALLI S:  Thank you very much

I'd like to thank our presenters for
putting up with our questions and sonetimes our
uncertainties or confusions. Thank you very nuch for
t hat .

M5. SZABO  Thank you for the opportunity
to present to you and for all of your conmments and
guesti ons.

CHAI RVAN WALLIS: W'Ill take a break for
lunch, and we will return at one quarter to one.

DR. APOSTOLAKI S:  No, 1:50.

CHAl RVAN WALLI'S:  No, no. | think we're -
- to nmeet the schedule, people are going to be here
expecting us to neet.

MR. ROSEN. Twelve, forty-five?

CHAI RVAN WALLIS: | think we ought to neet
at 12: 45.

(Wher eupon, at 11:51 a. m, the neeting was
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| unch, to reconvene at 12:45 p.m, the
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AFTERNOON SESSI ON

(12:48 p.m)

CHAI RVAN WALLIS: Let's come back into
sessi on.

W' re goi ng to hear about advanced reactor
designs for hydrogen production, and Dr. Kress is
going to |l ead us through this one.

DR. KRESS: Yes. | was asked by sone
nmenbers why we're doing this. [It's one of our
proactive type of initiatives to keep the Conm ssion
informed for technol ogy advancenents in this area
Eventually | think this country will, in my opinion,
go to a hydrogen to replace in the transportation
sector anyway, and to nme that nmeans we're going to
have to make a lot of hydrogen, and the nost
environnentally friendly way to nmake hydrogen is to
make it out of water.

If you nmake it out of anything else
besi des wat er and t hen you subsequently burnit inthe
usi ng area, you're going to deplete the air of oxygen.
And so if you make it out of water and put the oxygen
back into the area, you get a net zero change. So if
you're going to make it out of water, it's going to
require a lot of energy and it's going to require high

tenperatures. It sounds |like a ready made for nucl ear
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power to ne, and | think DOE has the sane feeling.

They' ve | ooked at some of their Gen |V
concepts and | think at | east an i ndependent techni cal
revi ew group deci ded that there's | ess uncertainty and
less risk in terns of technological risk if you do
this with a gas cool ed reactor.

Now, | think they underestimated the ri sk
-- overestimated the risk due to the nolten salt type
reactors, but of course, |I'mbiased there as you guys
know, but anyway --

DR POVNERS: Well, | nean, the issues of
hi gh pressures, the issues of |arge punps and things
l'i ke that.

DR KRESS: Exactly. They were worried
about mat eri al s i ssues, but I t hi nk t hey
underesti mated how far advanced that is, but in terns
of us, what we should be thinking about is if you're
going to use a nuclear power plant to generate naybe
bot h power and hydrogen, that's an unusual situation,
and we need to start thinking about what the
regul atory requirenents mght be and what the safety
inplications are, and | think at this particul ar point
intinm what DOE woul d |i ke out of us is some sort of
initial feedback on what we think these regul atory

i ssues and safety issues m ght be and whether or not
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new research i s needed or new anal ytical tools or new
regul ati ons.

So those are the kind of things | think we
want to start thinking about when we listen to this,
but with that sem -introduction, I'lIl turnit over to
John Gross to get us better oriented.

MR GROSS: Hello. [1'mJohn Goss, the
current acting --

DR KRESS: W will need you to either
speak into a mcrophone or wear one if you'd like to
wear one.

MR GROSS: Sorry.

DR. KRESS: Thank you. That's for the
benefit of our transcriber.

DR PONERS: For the benefit of those that
don't speak Tennessee, "war" nmeans "wear," for the
rest of us.

DR. KRESS: Yes. Thank you for that.

MR, GROSS: |1'mJohn Gross, the Acting
Associate Director for the Ofice of Advanced Nucl ear
Research for the United States Departnent of Energy.

|"'m about to speak to speak to you
regardi ng the hydrogen initiative that we have goi ng
in DOE. | have with ne three individuals, Rob

Ver sl uis, Dave Henderson and Paul Pickard to whom|'m
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going to do two things: one, direct the presentation
after 1 do a brief introduction of how we're

organi zed; and, second, field your questions.

| won't dwell onthis slide. I'mgoing to
address program and personnel. Paul Pickard from
Sandi a National Lab will address hydrogen production

t echnol ogi es, and the coupling interface between the
react or and hydrogen production system

Rob Versluis will then followup with the
di scussi on.

l'd like to address how we' re organi zed.
This is for your future reference. Hopefully it helps
paint a picture of howwe do things within the Ofice
of Advanced Nucl ear Research

Above t he dotted line is DCE' s
organi zation. W have three progranms in the Ofice of
Advanced Nucl ear Research. The Advanced Fuel Cycle
Initiative, which addresses fuel el enent design, fuel
m xtures, interface to the reactor through the core.

CGeneration IV initiative is directed by
Rob Versluis and covers the Generation IV reactor
syst em desi gn

The third program Dave Henderson is our
program manager, and here's your area of interest

t oday, which is our nuclear hydrogen initiative.
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Qur mandate in the Ofice of Advanced
Nucl ear Research is to prudently and appropriately
spend appropriated congressional funds at the sane
time that we i npl enent the President's nucl ear agenda.

W're doing that for Generation IV and
nucl ear hydrogen by perform ng partly R&D necessary to
devel op reactor systens for the future. Belowthe
dotted line is where the work actually occurs. W're
formng work at the national labs in consortiuns of
the national |abs, universities, and industry -- |I'm
sorry?

CHAI RVAN WALLIS: Below the dotted Iine
you have what | ooks |ike managenment people all from
different | abs fromthe peopl e who are doing the work
under them

MR, GRCSS: Correct.

CHAI RVAN WALLI'S: |Is that deliberate?

MR GROSS: Yes, and |'m about to address
what that |ayer is.

CHAI RVAN WALLI S:  Ckay.

MR. GROSS: So the work actually happens
at the |labs where they manage it. Between the |abs
and DOE is the | ayer that you see on the screen. This
| ayer represents our interface to the labs. It's

conposed of national technology directors and
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technol ogy directors. To your right you'll see the
nucl ear hydrogen initiative.

Paul Pickard serves a dual role, and he'l
be speaking to you shortly. He's our technol ogy
integrator for the nuclear hydrogen initiative, as
well as national technology director for energy
conversi on systens under Generation |V. Therefore, he
has a foot in both doors of CGeneration |V and nucl ear
hydrogen, which, in fact, is where we need to have
systeminterface.

The role of the technology directors is
basically they're in the center of devel opi ng the R&D
programnms, coordinating the interface between us and
the labs, DOE and the labs, and they're effectively
the people intimately involved with the research.

We have a whole series of directors, and
our next slide -- 1'"1l junp probably between these two
-- shows your our vision of how the three prograns
within advanced nucl ear research i nterface.
CGeneration |V has categories of interest for us, which
is the very high tenperature reactor, fast reactors of
a few designs, as well as the super critical water
reactor.

Under  AFCl, fuel cycles |looks at

separations, reactor transnutation and accel erated
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driven systens. The nuclear hydrogen initiative is
currently performng research in thernochenica
systens, electrolysis systens. |In fact, there's a
hybri d version of the two, and it al so | ooks at system
interface, which is how do we get heat, energy
basically, from the reactor systemto the hydrogen
production process.

Sonme of the research there, a lot of the
research is focused on piping interface, the heat
exchanger. Materials is the key area for us in all of
t hese prograns.

DR. APOSTOLAKIS: Now, you call this NHI

MR. GROSS: Nucl ear hydrogen initiative.

DR. APOSTOLAKI S:  Yeah. Presumably there
are other hydrogen initiatives within the departnment
t hat are not nucl ear.

MR CGROSS: Correct. Wthin the
Department of Energy there's a higher |evel program
This is strictly nuclear oriented. Fossil energy is
i nvol ved.

DR. APOSTOLAKIS:  And they're considered
in fossil energy and all.

MR GROSS:  Yes.

DR APOCSTOLAKIS: And there is no need to

talk to each other there?
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MR GROSS: In fact we do speak with each

ot her. Dave is constantly in touch with the higher
| evel DOE program

So to conme back here nonentarily, there
is, in fact, interaction, information exchange, and
great cooperation between the three prograns within
the Ofice of Advanced Nucl ear Research: AFCl
CGeneration 1V, and nucl ear hydrogen.

W coordinate with the Ilabs through
various national technology directors, and the work
noves forward.

This slide shows our vision, our current
concept of two parallel processes. One, Generation IV
and nucl ear hydrogen initiative is shown at the top.
This is nucl ear energy production.

The | ower graph shows our perception of
how waste and howit's handled will proceed with tine.
Today we're basically near 2000. By 2010 we hope to
have coming on line a decision to select a fast
react or technol ogy.

Somewher e bet ween 2010 and 2020, we woul d
hope that the United States deploys its first advanced
I i ghtwat er reactor system By about 2017, 2020, right
in there, we hope to have a denonstration, very high

tenperature reactor system conme on line.
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Ceneration IV is essentially targeted to
systens that can conme on line roughly in the years
2025 and beyond to replace the phaseout of existing
reactor systens in the United States. That's
coincident with the | ower graph which shows the
Secretary of Energy is required by Congress to nake a
deci si on by about the year 2010 regardi ng t he need for
the U . S. and a second repository for waste. He's free
to make that decision earlier. The decision has not
yet been made.

Hopeful ly Yucca Mountain will open about
2010 and becone a repository, a national repository
for waste. It would begin to take on waste from
ultra high burn-up fuel cycles devel oped by our Al C
program Those are once through cycl es.

As we approach 2017, we would like to
bring on line alternative fuel cycles which becone
nore proliferation resistent and are being used in
t hermal reactors.

Finally, near the end of this graph we've
converted fully to a closed fuel cycle in which fast
reactors are processi ng transurani c el enents produci ng
very little waste in self-sustaining --

DR APOSTCLAKI S: Let ne understand this

alittle bit.
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MR, GRGCSS: Sur e.

DR. APCSTOLAKI S:  When you say sel ect fast
reactor technol ogy, one of the criteria, maybe the
major criteria will be how that technol ogy can help
you with a nucl ear hydrogen initiative or are they two
separate things?

MR CROSS: It's related. Part of our
decision is to incorporate how well this -- part of
the decision to select which reactor technology is
related to the hydrogen program

DR APOCSTCLAKI S: The selection --

MR VERSLU'S: May | junp in on this one?

MR GROSS:  Yes.

MR VERSLU S: The PHDR is dedicated to
t he hydrogen program The fast reactors, their
primary mssion is to be able to close the fuel cycle
and go to a fully sustai nabl e, self-sustaining closed
fuel cycle, and also in a transition period to
transmute |ightwater reactor fuel for spent fuel

So the fast reactors, they may have a rol e
as well in hydrogen generation, but that's not their
primary role.

DR. KRESS: Right now we shoul d be
focusing on the VHIR, | presune.

MR, GRGCSS: Yes.
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DR. PONERS: Can | ask you an ancillary

guestion, sonewhat off the mainstream here, but one
that's kind of inmportant to us? When you tal k about
ultra high burnup fuels, could you give us an idea of
what you nean by "ultra high"?

MR GROSS: Sure. [|'ll let Rob address
t hat .

MR. VERSLU S: Yeah, we have a program
underway to devel op |ightwater reactor fuel that goes
to a higher burnup, and we are | ooking at between 60
and 80 --

DR. PONERS: kay. So not too far beyond
what we're thinking about. W're looking at like 75
for that, but we've heard about German work cl ai m ng
that with new clads they can get up to 100.

MR. VERSLU S: W are not particularly
involved in what the industry is already doing.

DR. APOSTOLAKI S: Dana, when you say "we,"
you nmean the agency?

DR POAERS: Well, the Reactor Fuels
Subconmmi ttee has an active interest in high burnup
fuels and fuel clad interactions and their
susceptibility to reactivity transience and therna
transience. |In fact, in October we have a

subconm ttee nmeeting schedul ed on just exactly that
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stuff and has an i npact on 5046 revisions through the
acceptance criteria, whichl'mtoldw Il be different.

MR. VERSLU S: May | add that our interest
in the high burnup, lightwater reactor fuel is
primarily in the area of transportation fuel, in other
wor ds, MOX pl us ot her actinides, and of course, that's
a way to transnute sone of those nasty isotopes, and
t he hi gher burnup we can reach the better.

DR. PONERS: W're certainly getting an
i ntroduction into MOX and what not for your operations
at Cat awba.

MR GROSS: Finally, for this introduction
|"m presenting, again, our current vision of the
evol ution of the hydrogen econony. There isn't a |ot
that | could really say about this. R&D begins. It's
going on for about 15 years or so, followed by
transition to the marketpl ace, expansion of narkets
and infrastructure.

DR. APOSTOLAKI S:  Hydrogen econony neans
what? What is a hydrogen econony?

MR, GROSS: It neans that the econony of
the United States has initially begun to convert to an
energy source based upon hydrogen and nove away from
energy sources based upon fossil fuels.

DR. APOSTOLAKIS: But this energy will be

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

168

primarily for transportation? Are you talking about
electric? Not electric.

MR GRCSS: No, no. It would be hopefully
in the long term it would be across the board,
but --

DR. APOSTOLAKI S: Real ly?

MR. GROSS: Yeah. Regarding the tine it
woul d take for this to happen, that's not sonething
that | could actually realistically address.

DR APCSTOLAKIS: Dr. Kress nentioned
transportation. |Is this the primary nover?

DR. KRESS: | can't imagine it being used
for nmuch else. Now, of course, there's fuel cells
that can be used for all sorts of little things, but
| don't envision. | think the big use and the place
where it's needed nost is in transportation. That's

where we get all of the greenhouse gases and --

DR APOSTCLAKIS: And oil. W use a |lot
of oil.

DR KRESS: W use a lot of oil, burn a
ot of oil.

MR VERSLU S: Centlenen, this is an area
that will be covered in the presentation that wll
foll ow

DR. APCSTOLAKI S: Fi ne, fine.
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MR GRCOSS: At this point I"mgoing to
pass the presentation to Paul Pickard, who is wth
Sandi a and i s our technol ogy director for the Nucl ear
Technology Integrator for the nuclear hydrogen
initiative, as well as the national technol ogy
director for --

DR POAERS: M. Chairman, before the
speaker starts, | point out that I have worked with
Dr. Pickard for the last 30 years and including on
that | have consulted with hi mon sone of the hydrogen
prograns, and so nmenber should bear that relationship
in mnd as they evaluate any of ny comments that |
make.

(Laughter.)

DR. APCSTOLAKIS:  Wiich you will still
make.

DR. PONERS: | promise to give himjust as
hard a tine here as | do at Sandi a.

MR PICKARD: |'mnot sure whether that
was good or bad.

CHAI RVAN WALLI'S:  You will not be all owed
to enter into a friendly discussion.

DR POAERS: We've never had one of those

DR. APOSTOLAKIS: That's not going to be

very difficult.
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MR. Pl CKARD: Thank you.

As John and Rob had nentioned, the
Depart ment of Energy is | ooki ng at a range of reactors
for the next generation. The kind of goals that we
had in mnd for these things included several,
including sustainability, the preservation of the
resource, safety goals, perfornmance and econom c
goal s.

And anong these goals was the desire to
| ook at the energy products that you can make with
t hese advanced reactors, and clearly one of these is
t he hi gher tenperatures that are avail able fromthese
reactors allow you to generate energy nore
efficiently, generate electricity nore efficiently.
You can use higher tenperatures, and you sinply do a
nore efficient job.

These higher tenperatures though also
allow you to consider sonme hydrogen production
technol ogi es that woul d not be allowable with water
reactors. Thernochenical cycles generally require
tenperatures in the neighborhood of hundreds of
degrees. Five hundred is a mninmum but generally in
t he range of 1,000 degrees.

The nost common cycles we | ook at today

are sulfur based cycles. They require the
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deconposition of sulfuric acid, and that starts
becom ng effective in the eight or 900 C. range.

So sonme of these cycles require new
generation of reactors for that, and that is why the
VHTR is a high priority, |ooking at how we woul d
couple to these potentially nore efficient and
potentially nore cost effective hydrogen production
t echnol ogi es.

Al so, high tenperature electrolysis is a
possibility. The electrolysis of steamrather than
water, where you use part of the energy for steam
generation, and then the electrical requirenent goes
down so the overall efficiency can go up

So the goal of the current programis to
| ook at how you nost effectively take advantage of
this higher range of outlet tenperatures that are
represented by the Gen IV reactors. Their ranges |
have showed here are not hard and fast. They are
notional ranges that are the ranges that the DCE as
well as their international partners have consi dered
for these reactors.

The VHDR is clearly the highest
tenperature system considered in the range of 900 to
1,000 degrees. An extension of gas cool ed reactor

t echnol ogy, high tenperature gas reactors.
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The gas fast reactor which is of
significant interest to the French CEA they are
| ooki ng at systens in the seven or 800 degree range.
Clearly that is a concept that is still being
formul ated. The fuels and the tenperatures for that
are still being considered.

The nolten salt reactor is on this list.
It is not being actively pursued within the
international or the DCE --

DR. KRESS: Wen you say nolten salt
reactor, you're tal king about nolten salt cooled or is
this a true nolten salt reactor?

MR. PICKARD: This is actually nolten
salt. A Gen IV reactor is a nolten salt.

DR. KRESS: It's a Cass A (phonetic)
fuel, but nolten salt.

MR. PICKARD: This would be the fuel
di ssolved in salt.

DR. KRESS: (kay.

MR. PICKARD: But there is significant
interest in an alternative cooling or as an
alternative coolant for a graphite cooled graphite
reactor with the salt cool ed, all owi ng you to maybe go
to a nuch higher tenperatures or -- excuse nme -- much

hi gher powers.
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DR. KRESS: |Is that on this list?

MR. PICKARD: That's not one of the
current Gen |V concepts as such, but it is one of the
concepts being considered for the VHTR  The VHIR can
consi der both gas cool ed and nolten salt cool ed
concepts, and Rob has current activities going on to
eval uate the advant ages and di sadvant ages of those.

The | ead fast reactor currently is | ooking
at | ower tenperature designs. This is a very snal
reactor, kind of the nuclear battery concept | ooking
at |ower tenperatures, but very small, convectively
cool ed, passive systens that would be a market for
devel opi ng countries, systens that would run on the
same core loading for 20 or 25 years, require no
i nvol venent of that nation, essentially fast reactors
with very | ow power densities.

MR. ROSEN. What is the peak extension of
your bar on this chart, meaning on | ead fast reactors?

MR PICKARD: |'msorry?

MR. ROSEN. What is the extension of your
bar on | ead fast reactors to the right?

MR. PICKARD: Ch, currently the materials
issues limt that to tenperatures downinthis fiveto
600 degree range, but they are talking about

alternative concepts and naterials that coul d extend
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t hat .

So of the range of things that are being
considered by investigators, | include that because
that's what they're hoping to get to, not because t hey
have a neans to get there right now.

The sodium fast reactor is not being
actively pursued in this country because that is
considered nuch nore a developed technology the
Japanese and French are still interested in. W are
as well, but the tenperature range and t he technol ogy
there is better established.

The super critical water reactor is stil
an active concept |ooking at very high tenperature
wat er reactors in the range of 500 or 600 degrees.

The ki nd of conversion technol ogies we're
| ooki ng at for hydrogen, thernochem cal cycles range
i n the nei ghborhood of a m ni num of 500, and many of
t hemgo up nuch beyond 1, 000 degrees. The ones we are
interested in are those that are conpatible with the
reactors that are being considered.

Cal cium bromne is a cycle devel oped in
Japan in the last ten or 15 years that can actually
operate in the 750 range.

DR. SHACK: Now, are the fossil people

| ooki ng at even hi gher tenperature conversion cycl es?
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MR PICKARD: | will get to that, but

really the fossil people are primarily |ooking at
conver si on of steamnmnet hane reform ng or using that as
a feedstock, as well as the heat source, and that's
one of the aspects that nucl ear coul d consider
supporti ng.

The hi gh t enperat ure el ectrol ysi s,
basically this is your steam electrolysis. You use
some thernmal energy to generate steam and that
provi des part of the energy to associate the water
and, therefore, it can be and we estimate roughly ten
to 15 percent overall nore efficient. Cearly an
advant age.

It al so requires though hi ghtenperatures.

DR. POAERS: Well, do you not have the
potential problemwth steamthat you do with water?

MR. PI CKARD: You have | ess.

DR. PO/NERS: Less?

MR. PICKARD: The advantage of high
tenperature electrolysis includes both the fact that
you generate part of it thermally and, therefore,
don't have the conversion |osses, but to sell the
| osses, the Chm c | osses and pol ari zation | osses are
| ower .

On the electrical side, we will not talk
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about this today, but the use of high tenperature
Brayton cycles, closed Brayton cycles is being
considered. Helium Brayton cycles for the VHTR i s
being | ooked at. Cearly materials problens are |ess
with the helium

This is a technol ogy that we know about in
terns of turbine conpressor designs, and for the very
hi gh tenperatures the heliumclosed systenms are what
we' re | ooking at.

Wen vyou Jlook at the internediate
tenperature ranges though, there are other systens
that 1 ook to optinize at sonmewhat | ower tenperatures,
and the super critical CQO systemis one we're | ooking
at. It's a recuperated Brayton cycle, but because of
the properties of CO, down near the critical point,
you can actually get nore efficient cycle because
you're com ng closer to conpressing this as a |iquid.

DR. POVERS: You woul d go unstable, too.

MR. Pl CKARD: Say agai n.

DR. PONERS: You can go unstable, too.

MR. PICKARD: There are challenges with
t hat cycl e nevert hel ess.

DR. PONERS: | nean, there's a bifurcation
across the phase boundary.

MR. PICKARD: You' ve got to be very
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careful. That is a challenge. Control and stability
of this cycle are what we're | ooking at.

On the other hand, it also allows you to
consi der something in the nei ghborhood of 45 percent
net efficiencies of plants in the nei ghborhood of 550
or 600 degrees. So it is a cycle that is at |east
conceptually quite sinple that allows you to take
bett er advant age of these m ddl e t enperat ure reactors.

DR. KRESS: In the hydrogen production
concepts, are you giving any thought to this thing |
mentioned in the introduction, that if you' re not
putting oxygen back into the air when you burn
hydrogen t hat you're sl owi ng depl eting t he at nosphere
of oxygen? 1Is that a consideration in deciding which
one of these production techni ques you use?

MR.  PICKARD: Well, everything we're
| ooking at is splitting water.

DR. KRESS: Splitting water. So it's a
net zero change in reality.

MR. Pl CKARD: The research program for the
nucl ear side is |looking at water. | mean, obviously
the --

DR KRESS: Well, sone splitting of water
t hough sequesters the oxygen in a solid formas an

oxi de. You're not |ooking at those, | hope.
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MR. PICKARD: |In every case we're | ooking
at, the oxygen is a gaseous product that's either
goi ng to be used sonewhere or dispersed.

DR KRESS: O you're going to use it
sonewher e.

MR. Pl CKARD: Right.

DR. KRESS: | worry about using it because
usi ng oxygen generally puts it in a sequestered form

DR POAERS: If the entire mankind' s
production of fuel could change the oxygen
concentration by a detectabl e anmount.

DR KRESS: Yeah, | think it could, and
you'd only have to change it alittle bit for |lots of
things not to be viable anynore. You know, how wel |
do things survive on the top of certain anbunts where
t he oxygen is not very much | ower?

| thinkit's aconsiderationthat probably
nobody i s thinking about, and that's why | brought it
up.

DR, APOCSTOLAKIS: But I'mtrying to
under stand what your point is, Tom Are you making a
sustai nability argunent here?

DR. KRESS: Yeah, over a long-term
sustainability.

DR. APCSTOLAKIS: So you're saying that we
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will be | osing oxygen?

DR KRESS: Instead of curing the CO ,
problem and the acid rain problem we're just
depl eting the atnosphere out of oxygen, and at sone
poi nt people can't live and other things can't live if
t he oxygen gets nmuch lower than it is now And if
you' re using hydrogen --

DR. PONERS:. You're going to depopul ate
Nepal .

DR. KRESS: Wll, that's where you're
going to start.

But anyway, that's nmy concerninlife, the
sustainability in the long term and you know, naybe
nowis the tinme to think about when you're naking this
hydrogen how you meke it.

DR. APOSTOLAKI S:  According to Paul, al
of the technol ogi es they are considering have the
sanme --

DR. KRESS: But you may end up with oxygen
that -- what | want to do is release it back to the
at nrosphere and, you know, they want to use it
probably for something, and that's the thing | worry
about .

DR. PONERS: One of the biggest headaches,

you don't have a market for the oxygen product out of
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t hese things.

DR KRESS: Yeah, that's true.

MR Pl CKARD: This overwhel ns the
pot enti al oxygen market. |f hydrogen production were
really to work, we overwhel mthe oxygen narket.

DR. KRESS: You know, just turn it |oose
back to the atnosphere.

CHAI RVAN WALLIS: Tell himsone places
where it can do sone good, such as an ACRS neeting
room

DR KRESS: Oh, that's an idea.

DR APOSTCLAKIS: Unless the ACRS itself
i s sequest er ed.

MR ROSEN. | think it would keep these
ol d ACRS nenbers alive.

MR PICKARD: | think I'd better nove on.

PARTI Cl PANTS:  Yes.

DR APOSTCLAKI S: Because we have reached
t hat point.

MR. PICKARD: | did want to just say
somet hi ng about the hydrogen market. | do realize
we' re tal king about a hydrogen econony sone tinme in
the future that uses hydrogen for fuel cell that's an
environnental |y benign fuel, but the current hydrogen

market is already |large. W nake a | ot of hydrogen.
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It is arole for nuclear power that even today woul d
be conparable to our nuclear fraction. Tonorrow it
coul d be much | arger.

The U.S. demand is like ten mllion tons
a year. The world demand is about 50 mllion tons.
That's nostly used in ammonia production, but the
i ncreasing conponent of those hydrogen wusage,
i ndependent of any hydrogen for fuel cells, is in oi
refining.

The petrochenmi cal industry, we don't see
this because it's internal to that industry, but as
t he grade of crude continues to sour, there's nore and
nore hydrogen needed to refine that into a gasoline
that's usable, and that has been a rapidly expanding
mar ket .

And if you extrapolate that to the
Canadi an oil sands where the grade of oil com ng out
is very low, the requirenment for hydrogen, at |east
t he Canadi ans have nentioned nunbers like the entire
North Anerican supply of natural gas could be used to
refine that very | arge resource of Canadi an oil sands
if we were to exploit that, if it were to be
expl oi tabl e.

So t he expansi on of the hydrogen market is

really -- | mean these other things will also clearly
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increase in use, but oil refining and the | owered rate
of oil that's going to be refined inthe future is one
key market.

And | point that out because the kind of
mar ket we're tal king about here is not a distributed
market. It's a large, centralized plant, much like
a nucl ear plant could be appropriate for it. So the
department has considered the nuclear option a good
one for these applications that are probably going to
conme along earlier.

It does not require the hydrogen econony
or infrastructure to say that this hydrogen is going
to be there. To give you an idea, sonebody nentioned
the transportation issue, and the nunbers are out of
date, but they give you an exanple. |f you assune
that hydrogen is going to be the source of fuel for
transportation for the mles we drive, based on the
current alkaline electrolyzers, it takes about 50-
plus, 53 or four kilowatt hours per kilogram of
hydr ogen.

Ki | ogramof hydrogenis just alittle nore
than a gallon of gasoline, but the energy content is
roughly the sane. So it takes about 50 kilowatt hours
to nake a kil ogramof hydrogen like a gallon of gas in

terns of energy.
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CHAI RVAN WALLI'S:  You're tal king about in

ternms of efficiency?

MR. Pl CKARD: Say agai n?

CHAI RVAN WALLIS: What's that in ternms of
ef ficiency, energy efficiency?

MR PI CKARD: Well, that assunes that the
hi gher heati ng val ue hydrogens |like 39 kil owatt hours
and 73 percent for the alkaline electrolyzers, which
is about the best you see quoted. So the use of
electricity is fairly efficient. To nmake the
el ectricity, obviously, you' ve | ost sonething.

CHAI RMAN WALLI'S: Ri ght.

MR. PI CKARD: That says that if you took
the miles we drove -- and this is now al nost ten years
old. It's a bigger nunmber than this now -- and you
assume you were going to get 50 miles per gallon as
the average and you nmde this wth the highest
efficiency you can think of, that |ooks |ike 300
gigawatts of electric if you nade that by conventi onal
el ectrol ysis.

If you dropped down to at |east the
m | eage ny car seens to get, | mean, this is starting
to look like 1,000 nuclear plants of gigawatt size to
make t he hydrogen for today's narket if we were to use

all of that for transportation.
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It is a large potential area of
application, and when you do it wi th hydrogen there,
or whet her you use that hydrogen in petrochemcals to
augnent |iquid fuels, which we have the infrastructure
for, either way you're going to end up with a | ot
of --

CHAl RVAN WALLIS: Well, a gigawatt is
1,000 nmegawatts; is that right?

MR. Pl CKARD: Say agai n?

CHAI RVAN WALLIS: A gigawatt is --

MR. PICKARD: A gigawatt is 1,000
megawatts, correct.

MR. ROSEN. Typical big plant.

MR. PICKARD: Yeah. The 100 plants we
have, we're tal ki ng about sonething | arge conpared to
that to do this job.

The anmount of hydrogen we make in the U. S.
today primarily from steam nethane reform ng would
still require sonething on the order of 50 gigawatts
of electric energy to nake -- if we made it by
conventional electrolysis. There's a |lot of natural
gas, a significant fraction of our natural gas. |'ve
heard as lowas five, but | think it's nore |ike seven
percent goes into making hydrogen for refining

pet rochem cal s.
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So | think fromthe nuclear side we | ook
at the applications as evolving in the future, but
there will be a near termapplication, and t he goal of
t he nucl ear hydrogen issue then is to | ook at could
you use nucl ear as the prine source for that. Wat is
the benefit of that?

DR. KRESS: The nucl ear plants producing
el ectricity nowadays do pretty well at about 33
percent efficiency cycle. Do you really think you
have to get up to 60 percent or thereabouts?

' m concer ned about t hese hi gh
tenperatures. |If you backed up off, | presune you
have to have these high tenperatures for the
conversi on of hydrogen.

VR. PI CKARD: |If you use the
t her nochemi cal cycl es or hi gh t enperat ure
el ectrol ysi s.

DR KRESS: So it's not the efficiency
that you're worried about there. [It's the conversion.

MR. PI CKARD: W use the efficiency sinply
as an i ndicator of the cost inpacts here. Sone that's
nore efficient requires | ess energy, | ess plant to get
there. And for things we don't quite know how to do
yet, that's one good early indicator, is where the

process is efficient.
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| mean, al kaline cells are 70-sone percent
with 35 percent. That |ooks |ike an overal
efficiency of 25 percent. |In the high tenperature
el ectrolysis, assuming you had a next generation
reactors that did 40 or 50 percent, you can make that
50 percent better.

Sol don't thinkit's a fundanmental issue,
but it's a matter of how good can you do this.

| did want to nmention that this is part of
the overall DCE hydrogen program Any conponent of
t he hydrogen programis just one of the ways that DOE
is looking to make energy. The hydrogen econony | ooks
good except for it's hard to nmake it. W don't know
how to store it and we don't know how to distribute
it, but --

DR. POWERS:. The best way to transport
hydrogen, put it on the back of a carbon atom

(Laughter.)

MR PICKARD: And that's what we're
currently doing, and we punp it around or haul it
around that way.

So DCE is |ooking at the renewables. |
nmean, they're | ooking at everything they can do with
t he renewabl es, including bi omass, solar, w nd, w nd

probably being an el ectrolyzer kind of concept.
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The fossil program is also |ooking at
t hose things, but they're | ooking at for carbon free
or carbon neutral schenmes, |ooking at sequestration
t echnol ogi es.

Currently nost hydrogen is nade by steam
nmet hane reformng, a high tenperature reaction where
you use part of the gas to provide the heat and the
ot her 70 percent or so is the feedstock.

It is conceivable that nuclear could
support that by providing the heat source, the high
tenperature heat source for that, but it's still a
fossil dependent technology, and therefore, the
nucl ear programis not addressing that.

Conventional reactors today could also
support conventional electrolysis in just the node we
t al ked about, an al kaline el ectrol yzer at a 33 percent
ef ficiency, and of course, it really does cone down to
cost. Watever the cheapest electricity dom nates the
cost there.

| nmentioned a nunber. It's probably good
to just keep that in mnd. |If you need 50 kil owatt
hours of electricity to make a kil ogram of hydrogen,
which is about a gallon of gasoline, five cent a
kil owatt hour electricity means you spent -- it is

about 270 in terns of energy just for the electricity
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cost .

There is also a cost, of course, to
capitalize that plant, but generally we tal k about
current hydrogen being on the order of three dollars
a kilogramif you wanted to nake it by conventiona
nmeans now wi th conventional electrolyzers.

And that's three dollars a kil ogramat the
pl ant, not distributed or invol ved in sonething, which
used to sound nore pricey than it does now when you
tal k about a gallon of gasoline, but it kind of gives
you an idea that the ways we could do it now are in
the several dollars per Kkilogram equivalent of
gasol ine at the source.

What we' re | ooki ng at i s advanced net hods,
better efficiency nmethods that m ght nake t hat better,
and the kind of things we're looking at are
t her nochemi cal cycl es and hi gh t enperat ure
el ectrolysis, and these are really the el ements of the
current nucl ear hydrogen initiative program

CHAI RMAN WALLIS: So if you take this
hydrogen and nmake net hanol that you make now, do you
| ose a | ot of the avail abl e energy or heating val ue or
what ever you want to call it? Because nethanol is a
| ot easier to transport than hydrogen.

MR, Pl CKARD: Yes or even ammoni a or
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somet hing el se, right.

CHAl RVAN WALLIS: Well, you can burn
nmet hanol in a car.

MR. PICKARD: Yes, and, well, currently
what we do is put the hydrogen in gasoline. | nmean,
that's al nost half of the hydrogen we make goes into
gasol i ne.

CHAI RVAN WALLIS: That seens to be the
sensible thing to do.

MR PI CKARD: And because of the val ue of
t he gasoline, the value of the hydrogen is -- | nean,
you're not burning that directly, but it is a high
val ue product that you're using to make anot her high
val ue product, and what we're trying to do is | ook at
can you nake it out of arelatively | owval ue product.

The technol ogies we're | ooking at in the
hydrogen program on the nucl ear energy side |ooking
at high tenperature electrolysis, basically using a
cell very much like a fuel cell operating in reverse
where you apply a voltage rather than generate a
vol tage, because of its efficiency obviously high
tenperature electrolysis would be a nodul ar scaling
system if you're going to build an industrial size
pl ant .

Typically right noww're limted to ten
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or tens of centineters kind of per facility because of
differential expansion so that you had envi sioned an
el ectrolysis hydrogen plant on a comrercial scale
bei ng nade up of nodul es of stacks of these individual
cells and those nodul es bei ng repeated over and over
again, literally a mllion of these cells would be
made. So the econom es of scale would be a nass
manuf acture rather than scaling.

Ther nochem cal cycles, these are sinply a
series of <chemical reactions that end up wth
sonmet hi ng you can deconpose the hydrogen at a | ower
tenperature than direct association.

There are |l ots of these cycles. The ones
that we're looking at are the ones that have been
generally focused on in the past because they have
wor ked. Many of these are difficult to make worKk.

The reason you | ook at that is because at
| east the fewer thernochenical cycles are things that
are purely thernochemical. There is no electrical --

CHAI RMAN WALLI'S: Sul furic acid at 900
degrees C. with water around?

MR PI CKARD: Yes.

CHAI RMAN WALLI'S: Does this corrode
t hi ngs?

(Laughter.)
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MR. PICKARD: That's the kind of statenent

" ve heard.

DR. POAERS: Well, | nean, to give you
precision on the sulfuric acid, it's so pure it's not
a special --

CHAI RVAN WALLIS: Well, you've got some
wat er there, too.

DR. PONERS:. It's the diluter forns that
act bad.

MR PICKARD: [|'Il nention this alittle
bit, but yes, | think when you | ook at the chall enges
of thernmochenm cal cycles, it seens |ike we al ways end
up with a series of species that are very corrosive,
and you have to deal with very high tenperatures. So
there are significant materials challenges in making
t hernochem cal cycles. They have been denonstrat ed,
but in glassware in very small scal es.

Either one of these technol ogies that
we're | ooking at, both require high tenperatures and,
therefore, a high tenperature interface with the
reactor. So the materials of construction, the heat
exchanger materials, the heat exchanger effectiveness
is an inportant area.

So the three primary areas include this

systens interface area, and we'll talk a little bit
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nore about that.

| want to just take two or three
vi ewgr aphs and tell you about what we're doing in each
of these areas. The high tenperature electrolysis, as
| said, we're looking at this because it does have
potential for a higher efficiency than conventiona
el ectrol ysis.

You do use part of the energy. Maybe at
ei ght or 900 degrees about a quarter of the energy is
thermal. That fraction of the energy did not have to
convert to electricity and | ose the conversi on | osses.

The cells are also sonmewhat nor e
efficient. The resistance is lower. They still have
the same kind of Chmc and pol arization issues, but
they are | ower.

| think typically people like to quote
nunbers at 90 percent or better in terns of those
Chmic and pol ari zation | osses, some of which can be
reused.

CHAI RVAN WALLI'S: this picture, is that a
pi cture of sonething that operates at 950 degrees C. ?

MR. PICKARD: Close to that, yes. These
are -- the materials here are basically the sane ki nds
of materials being devel oped in the fuel cell program

Solid oxide electrolytes primarily, yttria stabilized
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zirconia, sone rare earth porous el ectrodes.

The NE side is, although we do have sone
different requirenments, primarily on our side, we're
| ooking to the fuel cell program the nuch |arger
programto | ook at the devel opment of materials and
fabrication techniques, all of which are difficult
here, but have been done.

And because of that |everage, we do have
cells that are currently working both in single cells
and in stacks.

The issue with the high tenperature
el ectrolysis, we do knowthat technol ogy works. There
was not a question of that. It's a matter of can you
engi neer it and provide a cost effective solution,
much like the fuel cell program The device sounds
good, but Ilongevity of that and cost of that.
Currently these are nomnally order of nagnitude or
nore expensive than you'd like to see, and the
guestion is as you devel op them and nass manufacture
them do those costs come down?

And the fuel cell program with DOE does
have very, very visible guidelines and targets for
what they want to get. One of the advantages for us
is that it does allow a sonmewhat wi der tenperature

range. Tenperature ranges are bounded, but
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nevertheless, it's not as inportant to have extrenely
high tenperatures here. At |least there's a w der
range of possible tenperatures.

And it also is basically a steamprocess.
There i s no hazardous chem cals, no acids or hal ogens
to deal wth.

CHAI RVAN WALLIS: Now, where it says

air," is the air just a way of carrying the oxygen
away or sonet hing?
MR. PICKARD: Yes. |In this case, that's

what is going on. | just wanted to give you a feeling

for the magni tude of the energy. On the right side of

this curve, on the Ileft side, 1is the energy
requi renent, the total energy requirement for
el ectrolysis, as well as the changing electrical

versus thermal demands here.

So as you get towards these eight or 900
degree tenperature ranges, maybe 25 percent, and
that's a significant part of the efficiency
i mprovenent .

If you map that into where these cells
m ght operate, at the |ow end where there's
essentially no throughput of hydrogen, those are the
i dea efficiencies you can get to. By the tine you add

enough over voltage to drive reasonable production

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

195

fromthe cells you' ve invested in, we're tal ki ng about
for energy conversions of sonmething | i ke 40 percent in
the mddle of this curve, and you're out in one and a
guarter volts or sonething |ike that.

You' re tal king about overall percentage
efficiencies on the order of 40 percent, which are
substantial inprovenents in overall efficiency, but
the issue here is how nmuch does that cost you. The
cells are nore expensive, and the high tenperature
managenent is going to be nore difficult.

In terns of how you woul d configure this,
there are many configurations you coul d consi der, and
one of the activities on the nuclear energy sideis to
| ook at how woul d this be coupled to the reactor.

CHAI RVAN WALLI'S:  Very funny units. A
cubic nmeter of hydrogen, that neans at atnospheric
condi tions?

MR. PI CKARD: Yeah, those are SVP. | had
to work those out, too. Sorry. Yeah, the
configurations that could be considered, this one
shows a conbined plant, a high tenperature reactor
that uses part of its energy in parallel to generate
efficient electricity, and at 850 at | east the nunbers
are in the upper 40s as targets, md to upper 40s.]

But part of the energy then goes into the
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t hermal conponent to generate steam for the steam
el ectrolysis. Cearly you do not have to use the sane
reactor to do that. The high tenperatures are really
only needed for the steam One can buy electricity
off the grid at whatever the | owest cost is and
configure these as dedi cated rather than rmulti-purpose
plans, but this is one configuration that was
consi dered for NG\P

Basically steamis a source to the high
tenperature electrolysis. The hydrogen generator is
recuperated. That energy is recuperated into the
i ncom ng waters that make up --

CHAI RVAN WALLI'S: May we use this on an
exam for a thermal dynanics course?

MR. PICKARD: | was going to say we have
started |ooking at what these configurations would
| ook Iike.

CHAI RMAN WALLI'S: | can take this hone and
use it as an exam on a course?

MR. PI CKARD: Ckay. The two el enments of
our programreally, one is |ooking at what kind of
system woul d you do. How do you mani fold and manage
the thermal energy here? Because that is a non-
trivial exercise. W're talking about a steam

generator now at 800 or 850 degrees C.
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Significant issues there material s-w se,
but neverthel ess al so | ooking at how do you use this
el ectrolyzer. The DCE programis focused on the fuel
cell application and the nuclear energy effort is
focused on the el ectrolyzer application.

DR. PONERS: You're not focused really on
the materials for the electrolyzer at all.

MR. PICKARD: It hasn't been as much of an
issue. There are significant issues. The steamis a
st eam hydrogen mixture. So it stays in a reducing
envi ronment , but there are still issues in
recuperating the heat exchangers that they have shown
there, recuperating oxygen energy. At these
tenperatures you still have issues, not the dramatic
i ssues you have with thermal chem cal cycles.

DR. PONERS: Wiat kind of separation
between the hydrogen-oxygen mxture that you're
produci ng here? It may not be m xed by design, but by
accident it can be.

MR. PICKARD: It introduces a scenario
that we --

DR. PONERS:. In this vulnerable little
reactor that you've got.

MR. Pl CKARD: Yeah, it introduces

scenarios |like that that you' ve got to consider.
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think the stack that's shown on the right, this is
actually an Ildaho National Laboratory experinmenta
stack that shows these are kind of seen closing
t hrough on one set of channels. Air sweeping the
oxygen flows through on the other set of channels.

So as you can see on the bottom here
seal s, interconnects are inportant issues here, and
those are challenges. You're operating at very high
tenperatures in steamenvironnments, and | think many
of the cell configurations are looking at it totry to
sol ve those sealing and materials issues here.

| daho is currently | ooking at a variety of
smal | scal e experinments to just understand t he physics
of the cell, but obviously the goal here on our side
is to engineer this into a stack, into a nodul e that
can be a building block either for a nmuch | arger
pl ant .

So t he t her mal managenent, t he mani f ol di ng
sealing as well as the cell operation is a key issue.

Currently, | think these experinents have
been running for the past year at Idaho. This cells
that's shown there, these are ten centinmeter nom na
di mensions for that stack, and this cells produces
about -- | think the experinment produced about 50

liters an hour for a period of tine.
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The sane stack with the right operating
voltage is going to be run at nomnally 100 liters per
hour. Very small scale, but these experinments are in
pr ogr ess.

| also wanted to say just a few words
about thernochem cal cycles. Obviously the desire
here, many of the thernochem cal cycles have been
| ooked at in the literature, and in |arge neasure
these are things that have been |ooked at at |ow
| evels in the analysis. This has not been a focused
program A lot of work done in the '70s. As soon as
gas prices dropped, al nost every programin the U s.
al so term nat ed.

The Japanese continued to work and have
been wor ki ng conti nuously since then so in nmany cases,
are wel | ahead of us in the thernochemn cal cycl e area.

The reason you |l ook at these things is
because many of them do project to 50 percent
efficiency, meaning thermal energy can be used
directly to produce hydrogen at a 50 percent
ef ficiency without any electrical conversion.

Now, sone of these are hybrid cycles that
use one thernochenmical step and then electrolysis
step, and the goal of those is the electrolysis step

generally is a nmuch |ower energy requirenent than
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wat er electrolysis. So you still are dom nating the
ef ficiency of the process by the thermal step.

Ceneral ly at | east chem cal engi neers |ike
fluid processes. They scale with volunes, and when
you think of very large scaling, this is different
than the nodul ar scaling, and | think one of the
advant ages of taking both of these to develop is that
it gives you a chance to exam ne the nodul ar scaling
econonics as well as the volune scaling econom cs.

| think that's something -- we have
advocates on both side, but I don't think we know what
t he best approach is yet. You can find a | ot of ways
to add a chem cal equation so that they sumto water
equal s oxygen and hydrogen. Mst of those don't work.
There are kinetics i ssues and there are si de reactions
or they take just too high tenperature.

O the hundreds of cycles that are out
there, only a few have been denonstrated and
integrated, and the sulfur cycles have been the
| eadi ng ones of those. Sulfur cycles include sulfur
iodine, which I'lIl describe in a mnute, and hybrid
sul fur, conbination thermal electric, but all of them
seem to require very high tenperatures, six, 700
degrees as a mnimum generally nore like eight or

900, and they all seemto involve fairly corrosive
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species. So they are all challenge for naterials as
wel | as the chenical process.

MR. ROSEN:. You know, Paul, one of the
things we worry about a lot here is the effect of
t oxi c gases on operating crews.

MR PI CKARD: Yes.

MR. ROSEN: So you m ght want to keep that
in mnd.

MR. PICKARD: Yes. | wll show you at
| east what we anticipate inventories to be, but, yeah,
t hose are anong t he key concerns here, and it's going
to be one of the i ssues we want to understand when you
pi ck technol ogies to nove forward with.

The safety issues, the inplications of
t hose safety issue down the road are things you want
to know about going in, not after the fact.

There are sone cycles out there not
denonstrated that at |east have been anal yzed, have
either better efficiencies or less toxicity or insome
cases sinpler, but they have not really been
denonstrated to a | evel that we could try to engi neer
at this point.

And so there is a part of the programt hat
| ooks at alternative cycles, and this is the part that

we would like to involve the universities in. It's
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| ooki ng at thernochem cal cycles, fl owsheet anal ysi s,
basi ¢ thernophysical property neasurenents and so
forth. There are things that universities could
support.

There's no commtrment to experinents in
t hose areas, but you want to | ook at them and nake
sure you have picked the ones that are nost likely to
succeed.

So the sequence of things we go through
here, obviously all of these start with flow sheet
analysis, trying to wunderstand where the data
deficiencies are and doi ng the basic energy bal ances
on | ooki ng at what the projected efficiencies could be
and the conplications.

W are currently in the phase of starting
to do experinments on individual conmponent reactions
that we hope to do integrated | ab scal e experinents in
t he next couple of years, and those would be at kind
of a basis for a go or no go decision on whether the
performance of that and the practicality of that
warranted a | arger scal e denonstration, a pilot scale
denonstration

Lab scal e experinments are benchtop. They
involve kilowatts of energy. W would consider a

pil ot scale experinment to be nore in the nei ghbor hood
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of a negawatt Kkind of denonstration, sonething that
you would allow the -- so that the engineering could
be eval uat ed.

And obvi ously for those that successfully
go through pilot scale experinents, then there's a
foll ow-on stage of nore conmercial prototype kinds of
denonstrations, and obviously there could be many
stages of this, depending on the experinment results.

| want to just describe briefly the two
that we are working on as the baseline cycles is the
ki nd of highest priority cycles, sulfur iodine onthe
left and hybrid sulfur on the right. Both of these
cycles start with the deconposition of sulfuric acid.
Since either of the base reactions are relatively | ow
tenperature, you need eight or 900 degree energy to
deconpose the acid.

The acid is actual |y deconposed i n st ages.
You form SO, first in the five or 600 degree range.
Then you catalyze that reaction to formSO ,. So
there's kind of a sequence of reactions you go
t hr ough.

As you go up in concentrations and
tenperatures, the materials i ssues do change. |If you
| ook at the best materials at the | ower concentrations

or | ower tenperatures are not the materials you' d use

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

204

at the higher tenperatures.

So both of these start wth the
deconposition of the acid to basically for SO,. 1In
sul fur iodine, which is shown in this mddle section
of the sulfur iodine, that SO, has reacted with water
and iodine, and that then forns two acids, sulfuric
acid again and then H

The H is then sent -- the H forns as a
heavy phase, and |'ve shown the ideal equations, of
course, and they're not this pretty in reality -- to
form that separation you need an excess of iodine.
there are al nost nine noles of iodinein this for each
nmole of H that's actually fornmed.

There's also an excess of water. So
there's quite a bit of fluid in this process as you
m ght expect, but the separation of this and an excess
of iodine allows you to separate the H to go to a
deconposition section, and the sul furic acid then back
to the sulfuric acid section to be recycled again.

So the net input here is water and heat.
The net output is hydrogen oxygen i f everythi ng works.
Qobviously, in the non-idea world there are corrosion
products and other things that you are going to have
to --

CHAl RMAN WALLI'S: There's no water that
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goes with the H,SO,?

MR. Pl CKARD: Say agai n?

CHAI RVMAN WALLIS: There's no water that
goes with the --

MR. PICKARD: Yes, there is. Yeah, the
current flow sheets have significant water on both
sides of this, and that's a significant issue. This
m ddl e reaction occurs at about 120 degrees. |It's
cal |l ed the Bunsen reaction, this primary reaction. So
for what you put into that reaction you' ve now got to
heat back up agai n.

| f you carry water along with it, there's
a big inefficiency. So thermal nmanagenent and wat er
control here is very inportant to the efficiency of
t hese things.

The H can be deconposed thernmally at
five, six, 700 degrees, depending on the efficiency.
It can be catalyzed, and that's another issue, the
catalyst for this reaction, as | ow as 300 or 350, and
the current experinents are |ooking at that using a
pl ati num cat al yst.

Bot h of the end reactions on sul fur iodi ne
are catalyzed in the |l ong run and, therefore, you need
a catal yst that survives these environnments and t hese

tenperatures for the duration to do that.
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The alternative cycle we' re | ooki ng at has
the sane front end, the sanme sulfuric acid, but
basically it takes the SO, m xes that with water, and
wi th an excess of water, and then that is el ectrolyzed
to form hydrogen directly.

The sulfuric acid that's formed fromt hat
is then returned. A much sinpler cycle, it does
require an electrolytic step. You do have
el ectrolysis to formthe acid and the hydrogen.

We're |ooking at both of those. These
progranms are cooperative, collaborative with the
French CEA. This will be the nost interactive
col |l aborative project | think we've had. W're
actually | ooking at exam ning these three conponent
cycles in separate |ocations, bringing themtogether
at one location in the future, and formng an
i nt egrated denonstration

Qobvi ously, we'll have chal | enges i n maki ng
sure these things integrate.

The work that's going on in the US s
the high tenperature reactions for the sulfuric acid
and the el ectrolyzer and the H sections. The French
are working on the Bunsen reaction.

These t hi ngs are al so under goi ng

experiments. | just give you one exanple of the Sl
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conmponent reaction section experinments. This is the
sul furic acid deconposition. Obviously there are sone
long-termnmaterials issues that we're going to have to
address. W want to start experinments. So we're
sinply using the best materials we knew of for these
tenperature ranges and conditi ons.

In this case, we built boilers out of
Hastel |l oys. These are prinmarily super all oys.

I ncol l oys; Ceramid is a 6-10-6-11 kind of alloy with
high silicon

The things that really | ook good in these
applications are what we all would like to get to, and
of course, the ceram cs | ook best for |ong durations
her e.

The Japanese who are nmaybe ten years into
this program are focusing nost of their effort on
ceram ¢ heat exchangers, silicon carbide base heat
exchangers. Prinmarily a silicon carbide heat
exchanger -- well, let ne show that briefly here.

Where the reactor actually touches the
process cycle shown over there on the right of the
yel | ow boxes here in the very high tenperature
section, they are looking at silicon carbide heat
exchangers for that, counterflow heat exchangers,

helium or high tenperature fluid in one side, and the
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process fluids, the sulfuric acid and its conposition
products in the other side.

Those woul d be a direct heat exchanger.
Those woul d be insulated and then put in a high
pressure boundary so that it would be a fairly
corrosion resistent, but still not a netallic
structure device.

So this kind of shows where the reactor
heat has to be input to the SI cycle or to the hybrid
sul fur cycle, and the reason for selecting this
particular version is because it is limted to just
one set of heat exchangers that have to be -- that
contact the internedi ate heat exchanger.

The kind of things we're starting to | ook
at wthin the program include netallic heat
exchangers. At MT they're looking at netallic
structures that actually the catalyst is built in very
corrosion resistent, a platinuminbedded 617 kind of
al | oy.

But we're al so | ooking at silicon carbide
or conposite silicon carbide kinds of naterials as
being the nost corrosion resistent and likely to be
t he nost successful over the very long run.

Qobvi ously those things are going to take

time. W are doing the experinents that are nodul ar
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so that you can replace conponents when you have
somet hing better to use.

| also want to just briefly nention the
alternative cycles. One of the things you do worry
about is the thernochem cal cycles, and we don't know
what tenperatures they require, but generally ones
that are nost devel oped are very high tenperature.
Ni ne hundred degrees C. or nore is what you'd like to
have.

And so there is interest in identifying
t he range of cycles that could be applied to the ful
range of Gen IV reactors. So although those are not
under active developnment, they are going to be
anal yzed.

| will just give you a list of sonme of the
ones we identified when we first surveyed this that
could possibly be used and that we will be doing
analysis on to exanm ne whether t hose | ower
tenperatures or higher efficiencies can be taken
advant age of.

Copper chlorine cycle could theoretically
operate as low as 550, making it a candidate for any
of the internediate tenperature range fast reactors.
Qobvi ously that cycle has not been denonstrat ed.

There are i ssues with all of these that we
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need to | ook at before we decide to do any work on
t hem

The chlorine cycles, the copper and iron
chlorine both in the 650-550 range are of interest.
There are others, and we have seen literature val ues
as high as nearly 70 percent. Wen you do the energy
bal ances, it could be there.

Actual Iy, our expectation is you probably
have issues there that keep those from being
practical, but you do want to know if there are any
cycles out there that are either higher efficiency or
| ower operating tenperatures, and t he one t hat we have
settled on is the nost |ikely near term candi dat es.

This is just an exanple of the kind of
cycles we cane out with. There is an activity at
Argonne National Laboratory that is coordinating a
| ook at a wi de range of cycles in somewhat nore detail
t o understand whet her any should be actively pursued
in the program

Al of the things | have discussed so far
in terms of technol ogies do require high tenperature
heat exchanger with a reactor at sone point. There's
900 degrees C. for the thernochem cal reactions. W
my be able to Ilower that wth sone other

t echnol ogi es, including nenbrane applications, but
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generally we have a very high tenperature | oop

And for the hydrogen systemyou generally
are | ooking at internedi ate heat transfer | oop as the
interface between the reactor and this.

For the electricity, clearly you can
consi der direct cycles. For the hydrogen there will
be an indirect cycle here. That will be an
internediate heat transfer loop that isolates the

hydrogen process to sonme degree fromthe nucl ear

pl ant .

The configurations that are being
considered, | think down the road one woul d consi der
dedi cated options as the nost |ikely. You would

ei ther have a hydrogen thernochem cal plant or an
el ectrical plant or a process heat plant for the
hydrogen. But one coul d consi der conbinations as |
showed in the diagramearlier. Those could be used to
trade off electricity demand versus hydrogen
production, but right nowthe i ssues are -- techni cal
i ssues that we have to address are largely the sane
for both.

And when you do think about these things,
you do have a conbined plant. The safety technica
i ssues for those plants, you have to consider the

effect of one on the other, and we are just starting
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to start |ooking at those inplications.

It is clearly less of an issue for the
hi gh tenperature electrolysis, but it still has a very
hi gh tenperature interface. A significant issue for
the thernochem cal cycles, these potentially nore
efficient and | ower cost, but nore difficult cycles.

The goal here, of course, in our view was
toidentify the approach you' d have to take to be abl e
to regul ate these plants separately, to consider them
separately. The chem cal and nucl ear plants would be
regul ated wunder their appropriate or applicable
framewor k, and what we're doing is nowstarting to do
t he process of what do you have to do to nmke that
happen.

You have to understand what coul d happen
in this chem cal plant, you know, how bad coul d that
be. How could it affect the nuclear plant? Wat
criteria do you use?

And so this process of starting to
understand this kind of map of inpacts of one on the
ot her, and t hen what do you have to do to provide that
isolation in terns of either separation di stances or
engi neered features or other features? |It's trying to
understand that |andscape that is currently being

started up in the program
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DR. PONERS:. You certainly have nucl ear

pl ants | ocat ed adjacent to |l arge chem cal facilities.
Waterford comes to m nd.

MR. Pl CKARD: Yes.

DR. PONERS: | nean, it's surrounded
withinyard. |In fact, its energency response area and
the chem cal plant response areas are coincident.
They work together. | nean, there's nothing in the
regul ati ons that precludes that.

MR. PI CKARD: right.

DR. PONERS: It's just additional work on
t he pl ant operator.

MR. PICKARD: It is, and clearly you have
to do additional work on these kind of cycles to do
that. So | think our approach, and I'Il get to that
in a mnute, is to start |ooking at the chem ca
i ndustry dat abase. Wat kind of safety experiences
are out there that could kind of give us a clue as to
what kinds of accidents, both initiators and
consequence.

Ve m ght have a pl ant like a
t her nochemi cal pl ant or a hi gh t enperat ure
el ectrolysis plant. So that is at |east the approach
we're trying to take. The kind of issues that cone up

clearly, especially when you --
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DR. PONERS: One of the problem|'m sure
that you're going to encounter is the safety anal ysis
that the chem cal industry likes to do is not exactly
aligned with the probabilistic risk assessnent that we
like to do for the nuclear power plants. W do the
chemi cal process when we do nuclear facilities, and
then we got to PRA over the nuclear plant and we can
keep them ni cel y separat ed.

But here you're going to have to nmake a
nmesh, and they don't mesh very well. The problemis
the summation over sequences, that the chemn cal
i ndustry doesn't sum and we do sum

MR. PICKARD: Yeah, and | think that's a
real inportant issue. | think we're also aware of the
conmbi nation of these plants. There are different
appr oaches, net hodol ogi es, and you' ve got to make sure
what we conme up with accounts for that bridge.

Bridging that gap is inportant, but it's,
| think, where you start at least. You start with --
you know, separation distance is one of the ways you
can provi de sone barrier here, and you know, when you
think of transporting 900 degrees C. heat, that's a
little different, not a trivial issue, and these
aren't engineering studies, but you do take a quick

| ook at whet her you can separate these significantly
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and what kind of inpact --

DR. PONERS: | don't think you get any --
| nmean, the separation where you don't have to worry
isfivemles. GCkay? | nmean, the way it's witten in
to the regulation, at a nuclear plant you don[t have
to worry about a chemcal facility that's beyond five
mles. That nmeans separation is just not going to buy
you anyt hi ng.

MR. Pl CKARD: And we're probably not going
togothat far. So right. | think what you do is the
anal ysis you have to do, if you can find these in the
curve where that analysis gets easier as you are
farther away, not five mles, that's what you're
trying to discovery. Are there sensitivities that you
can |l everage by being a certain distance?

| did want to show you a coupl e of curves.
The heat | osses that you have to take would clearly be
a direct inpact on efficiency if you had to transport
a long distance. At least fromthe early scoping
analysis, it really doesn't |ook Iike those are
fundanment al issues.

W just | ooked at a nodel of a concentric
pi pe where you use the central pipe as the hot |eg
goi ng down to the process plant and t hat process heat

exchanger, and the return outer leg is at some | ower
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tenperature on the order of 500 C., and you just | ook
at what kind of insulation in ternms of conventional

i nsul ator you have to invoke to mnimze the percent
power loss. In terns of the energy you're
transporting, what percentage of that could be | ost?

And this just shows that percent versus
the transport distance in neters, and by the way, this
par anet er over on the | eft-hand corner, the thickness
to the dianmeter, all they're saying is .1 or one or 10
percent of the thickness of that dianmeter pipe in
terns of the surface area, in ternms of the thickness
of insulation, and the assunption here is sonething
like | ow density zirconia.

And in this case, they did nodel stand-
of fs for the i nner pipe and they did nodel a structure
every 20 neters or so, but you can see that if you're
willing to put reasonabl e insulation on this, you can
transport that energy quite a ways w thout too mnuch
| oss.

| don't knowif the costs by the tine you
engineer all of this are in line. W haven't really
done that, but you do think that the issue of
separating this by sonme substantial distance is not
going to be a significant energy | oss nechani sm

You've still got to consider that, but it's not a
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fundamental flaw

MR. ROSEN. That's an interesting nodel,
but the plant guy in nme says, "Well, how do | inspect
t hat i nner pipe?"

MR. PI CKARD: Yeah, that's right.

MR. ROSEN. You neet the in-service
i nspection requirenents that are in there.

MR. PI CKARD: There's a big issue there.
O course, the reason for doing it this way was so you
could m nim ze the pressure drop across t hat boundary.
You can have the outer tenperature colder and so the
pressure boundary is colder and the inner pressure
boundary is hot, but not a big delta P

And this is not the only way to do that,
of course. W just wanted to kind of give you an idea
that you can separate these things in terns of an
energy |l oss by a significant anmount.

This is alittle nore dramatic than it
needs to be. |If you | ooked at the punping power
| osses, that's alittle bit of a different situation.
| f you | ooked at the same transport distance and how
much punping power it takes to nove that energy, if
you're going to use helium and helium of course, is
one of the candidates for this, it's not out of the

guestion, but if you want to keep | osses very | ow for
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600 negawatts being transported, this | ooks like a 3. -
sonmething neter pipe to do that in this nodel

Whereas if you used a nolten salt, and,
Tom vyou're probably aware of the issues here, but
obvi ously the heat capacities and the punping powers
are nmuch smaller so that it looks like if you want to
get a long di stance away froma punpi ng power aspect,
the nolten salt or liquid coolant is going to be al ot
easi er.

On the other hand, that at these
t enper at ures does i ntroduce sonme naterials i ssues and
ot her issues you've got to deal with, but it does show
that it's not out of the question to do either of
these in terns of sizes, and whether you do it as one
single pipe or nultiple, you'll know, but if you're
going to transport this energy a long way with very
m ni mal | osses, you do have a significant size pipeto
m nimze the punpi ng power | osses.

Nobody has set a criteria for howl owt hat
needs to be, but obviously you'd like this not to
be -- you['d |like to be |l ess than a percent kind of
nunber .

DR. PONERS:. One thing that has al ways
bothered ne if you're going to hydrogen production

because you don't think you have enough natural gas,
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where are you going to get the heliunf

MR. Pl CKARD: \Where are you going to get
t he what, Dana?

DR POVERS: Helium

MR PICKARD: Ch, the helium | wll
admt to not having | ooked at the econom cs of either
t he piping systemor the heliuminventory that would
be required for a structure of that size, and
obvi ously those are the two ki nds of candi dat es peopl e
are looking at right now to do that.

DR. PONERS:. | think natural gas is our
primary source of helium

MR, Pl CKARD: Yes.

DR. PONERS: And if you don't have enough
of it, we going to get --

DR. KRESS: | suspect since you' re not
throwi ng away the helium you're just recirculating
it, it'"s not a big inventory.

DR POAERS: The heliumthrows itself
away. That's the probl em

DR. KRESS. Yeah, you woul d have sone
| osses, but it's not like you're using it all up like
you are the hydrogen.

MR. PICKARD: Well, | think the only point

here was neither of these ook necessarily
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strai ghtforward, but both of them | ook possible with
appropriate engineering. So the fact that you can
separate these plants by sone distance, you have sone
control over that.

When you | ook at the safety issues, what

can the chem cal plant, the hydrogen plant do to the

reactor? When you think of first the hydrogen, and we

don't really know what kind of inventories you would
have to have associated with these things, you would
obviously try to minimze that.

But a 600 negawatt plant producing
hydrogen at 50 percent efficiency, whether that was
el ectrol ysis or thernochem cal, that nakes a coupl e of
kil ograns of hydrogen per second, and therefore, the
inventory of this, regardless of how you configure
this, is alarge nunber of kil ogranms of hydrogen, and
t he appropriate anount of oxygen goes with that.

So you do have to think about howthis is
tenporarily stored, the pipeline, the handling of this
as a major factor in this overall process and not just
the chemi cals that nake it up, but the storage of this
| arge vol ume of gases that you' ve got to deal with

Qobvi ously t he oxygen i ssues are di fferent,
but you've got unprecedented anmounts of oxygen

potentially available if these kind of things cone to
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pass, and the issues are different. |It's not
detonation, but you can burn a lot of stuff with an
oxygen cl oud hangi ng the ground here.

MR. ROSEN. Plus PWRs today operate with
a hydrogen over pressure. So it's not an unknown --

MR. PICKARD: It is not an unknown thing.

MR ROSEN: But of course these
inventories are nuch |arger.

DR. PONERS: Isn't the transient
overcooling a problem for your gas reactor? Because
or your tenperature coefficient of reactivity?

MR. PI CKARD: Transi ent overcooling?

DR. POAERS: Yeah, transient overcooling.

MR PICKARD: | think those stabilities
have to -- the power densities are |ow enough. You
know, the time constants are so forgiving and the
thermal capacity is so large | think those kind of
things are -- | nmean, | haven't done that, but | would
be reasonably sure that woul d be manageabl e.

DR. PONERS:. | nean, we certainly may run
into problenms with things |ike the pebble bed because
of transient overcooling.

MR. PI CKARD: Well, prismatic pebble bed,
they will have simlar issues.

DR. POVERS:. Yeah, you cool the cool ant
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down, suck the heat out of the coolant, and your
reactivity goes up so high that you have your contro
probl em

MR. PICKARD: Yeah, the loss of load is
not such a concern with t hese power densities and heat
capacities, but I don't know if Rob has a comment on
that or not, but the issue needs to be |ooked at
clearly. A strong negative tenperature and you do
have t hat.

O course the other obvious thing,
particularly for the thernochem cals, is the chem cal
hazard fromthese things. There's lots of iodine and
SO, and SO,. | nean, it's an obvious point, but for
a plant even of a 600 negawatt thermal size, there's
no question you end up with large quantities of these
t hi ngs.

The configurations her e are very
prelimnary. W don't have any engi neering designs,
but if you just | ook at what current flow sheets have
and the inventory and the residence tines that m ght
be inplied by the flow rates we're consi dering, even
for those size plants, the 600 nmegawatt thermal, you
do end up with ton of these nmaterials you ve got to
deal wth.

It's not so overwhelmng. | mean, eight
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tons of sulfuric acid is still only a few cubic
nmeters, but this nunmber is kind of the bottom end of
what we woul d consider for these plants. By the tine
you get the configured and controlled, there could be
a lot nore.

It just says you've got to pay attention
to this kind of a threat. You' ve got to be aware of
that and anal yze those differences.

As | said, the processes or early stage of
design, we know a lot nore about what the
configuration of the high tenperature electrolysis
m ght |1 ook |i ke than the thernochem cal cycles, but as
research progresses, you' d like to use the early | ook
at these factors to give you an indication about how
t hese things weigh on ultimte technol ogy choi ces.

| nean there are |lots of options we could
be doing research on. You'd |like to have this
i nformati on avail able as well as performnce and cost
i nformati on.

| just wanted in sunmary here. The
process is in place now. W have started | ooking at
these things. The current activity is starting to
| ook at what the current chem cal industry experience
can tell us about these things in ternms of what goes

wong in plants that have at |east rel evance to our
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situation, and how bad can it be and what kind of
mtigation and consequences do they expect.

Sonmebody nentioned the nethodol ogy here
that has to be |ooked at. You do have to start
devel oping this nethodology in terns of the criteria
framewor k requirements we have in front of us, as well
as the net hodol ogy used to do that.

And obviously comng from the nuclear
regul ator side, we tend to look at the PRA as a
val uabl e tool here in conbining this, but there's a
ot of work to do to establish this kind of conbined
technol ogy that we've got to apply here.

W are starting this process, startingto
do scoping analysis with very prelimnary nodels,
| ooking at the consequence nodels, not so nmuch on
initiation frequencies, but just |ooking at what ki nds
of tools do we need to develop to do that.

This work is being focused at | NEEL, but
this work will be going on for quite a while.

| think this was al ready nentioned. W do
thinkit's extrenmely i nportant to i nvol ve t he chem cal
i ndustry, the people with rel evant experience in this
area, in the safety analysis and work we're doi ng.

| think another one that we haven't

t hought nuch about but need to consider is the
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security issues. That's nore and nore inportant in
ot her areas, and we need to | ook at are there security
inmplications here that influence the way we can
configure this plant or the accidents we've got to
consi der.

And t hi s ki nd of scopi ng anal ysi s t hat was
started, trying to get a feel for the | andscape, just
how bad could it be. Wat could it do to the nuclear
plant? What's the benefit of being either farther
away or separating these by nore than the usual few
hundred yards here? O what is the benefit of
engi neered features here? Are there things we can do
to help mtigate sone of these consequences?

| think we do the scoping analysis, and
then we | ook at these assunptions we've been naking,
t he approach we're taking to see if that needs to be
changed.

VWll, this is just a sunmary. W' ve said
all of this. This approach we're on, those studies
are really going to go on in FY "05 and '06. W've
started themthis year. W hope to have a | ot of work
done in the next year and a half or two.

We do want to make this inclusive. W do
want to start incorporating the chem cal industry

viewpoint into this, but the nethodol ogy has to be
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something that we can use to project at this stage
what ki nd of technol ogi es have hurdl es that we need to
know about .

| think the goals are by the end of "06 to
have a better handle on this and process we can
di scuss as an approach, the cost, econom cs and
performance of these kind of strategies.

That was all | had. Any questions?

DR. SHACK: Yeah, | had a question about
the relationship with the next generation nuclear
plant, and | know that there has been a |ot of
uncertainty as to funding for that, although | nean
here that perhaps the funding will be avail able, and
how that relates to this tine frame in that at sone
point you have to go out with specs. for the next
generation nuclear plant. There are inplications to
control roomdesign, to maybe confi nenent/ cont ai nnment
concept s.

How does that all fit together fromatine
schedul e with your advancenent of sel ection of--

MR. PI CKARD: And obviously I'Il |eave it
for Rob to talk about the Gen. |V program

DR. PONERS: It seens to ne that we're
focusing al ot of attention on the separation distance

bet ween chemi cal process and reactor process. | nean,
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the regulatory systemis not set up for this. So
you're going to have to mess with the regul ati ons here
for these things, but as it's configured now, | don't
think you're getting any mleage on separation. |
think it's things like control room design and
mtigation systens that are going --

MR. Pl CKARD: Engi neering features or
desi gn features.

DR. PONERS: Engi neering features that are
going to get you sonet hi ng.

Because | think as the regulations are
witten now, the separation to the "no never m nd"
di stance is so far, and that's all thereis. there's
no never mnd and mnd a lot. There's no gradation
t here.

DR KRESS: | guess the question would be
i f you had an expl osi on, a hydrogen thing, what could
it be and how woul d you determine the effect on the
reactor?

DR. POAERS: | think the things that I
would focus nore on wuld be the control room
survivability in the event of a release of all that
sul fur dioxide or sonething like that.

DR. KRESS: Yeah, that would be the other

i ssue.
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DR. POAERS: And the way that thing is

witten right nowis SO shows up in the control room
reg. guide, but they're thinking in terms of pounds,
not tons. | nean, they do have rail car transport,
and that you have to consider that mass and frequency
out to five mles. You don't have to consider
anyt hing beyond five mles on the theory there would
be sufficient warning.

Okay? Now, | nean five mles is just
intractable here. It's just too far.

DR. KRESS: One thing separation doesn't

help you on is if you have a |oss of heat sink

scenario. It doesn't matter how far away you are.
DR. PONERS:. | think for the gas cool ed
reactor, | think it's overcooling not undercooling

that's a probl em

DR. KRESS: Yeah.

MR. ROSEN: The control room environnent al
design right now in current l|ightwater reactors is
very, very limted. |It's taking air, filter it, and
give it to the operators and isolate the air and go
into recirc. when you have a threat.

Now, that doesn't nmean all control roons
have to be designed that way. | nean one could side

with a different concept, sonme kind of a two-stage
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design or a double isolation or control room around
the controllers or environnment around t he control room
and basically depart from the existing design if
you're going to have a big threat |ike these tons of
materi al s.

| don't see that conceptually as a very
difficult enterprise.

MR. PI CKARD: You know, | think the
approach that we're trying to take i s understand what
the features or inpacts of those things are because
the mtigation approach to a hydrogen nay be Quite
different than you'd want to do for the SM 2.

W just don't know where the knees in
t hose curves are yet.

DR. PONERS: Well, | nean, in sone cases
you're going to have to i nvent because the regul ati ons
right now, they don't have knees. | nean, they're not
continuous functions. They're step functions. | nean
that's sinply because nobody has ever had to confront
it. And so you have to conme in and say, "Wll, yeah.
|"ve anal yzed this, and here's what you've got."

And the staff is accepting them those
ki nds of argunments. They just don't exist, right?

DR. DENNING | had a question and naybe

Dana is the best one to answer it, and that is if you
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| ook at BLEVE type of situations, can you really get
that with hydrogen or is it so BLEVE type of concerns
where you have a gas cloud that goes out and then you
get ignition?

DR. PONERS: No.

DR. DENNI NG Because the hydrogen is

DR. POAERS: So diffuse that it just
doesn't do anyt hing, yeah.

DR KRESS: You have to confine it and mx
it with --

DR. PONERS: Hydrogen, hydrogen is really
tough to get to. The SQ is the one that bothers you
a lot nore here because it's heavy and it's train
following and everything else on that, and it's not
only conbustible, but it's poisonous as all get-out.

MR. ROSEN. Well, again, that goes back to
control room design, including where you put the
intakes. |If you put themdown |ow, you're in trouble.
I f you put themup high you get an advant age.

DR POWNERS: Yeah, there would be an
advant age to hi gh intakes.

DR. DENNING Maybe it's a good use for
t he oxygen.

DR. POVERS: Yeah
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MR. VERSLU S: Wll, gentlenen, good

afternoon. M nanme is Rob Versluis, and | entered
here into the firing zone because | heard NGNP and
threats. So |'mhere to try to answer any questions
t hat you m ght have.

Al though just sitting here listening |
t hi nk maybe you give it another 15 m nutes and we've
got a control room design that --

(Laughter.)

MR. VERSLU S: -- that will get us out of
this problem

But anyway, | haven't actually really
prepared any presentation. | have some slides in case
guestions come up, but let nme give alittle bit of an
overvi ew of where we are with the NG\P

It is one of the six concepts from the
road map, and so there is an R& plan. The U. S. has
adopt ed sone of that R&D plan and works together with
ot her countries to achieve the R&D, and we are in the
m ddl e of working out with other countries how we do
that so we can get the benefit of using each other's
facilities and joint expertise.

We have a notional schedule for the NG\P
which says that we'd like to have a denonstration

pl ant built and operated sonewhere between 2017 and
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2020, and it's good to have a notional schedule so
that we can at |east do sone planning, but | have to
say that the signals that we are receiving both from
the adm nistration and from Congress are somewhat
confusing. So I'mnot entirely sure that that is not
goi ng to change the plan.

DR DENNING I n which direction?

MR. VERSLU S: Well, up, down? Up or
down, right? 1It's not likely to be a | ot sooner |
don't think even though there is pressure for buil ding
somet hing faster.

well, | don't want to particularly
specul ate on that.

But we have an R&D programunderway t oday,
and we are coordinating --

CHAI RVAN WALLIS: | want to ask you. |Is
there any precedent for DOE plans 20 years in the
future ever having been fulfilled in the past?

MR. VERSLU S: Well, you're asking the
wrong guy. | haven't been with DOE | ong enough, but
| guess the answer is that 20 years is a long tine.

CHAI RMAN WALLIS: | just wonder if there's
any precedent for you guys havi ng pl anned t hat sort of
thing over the past 50 years and the plan having

succeeded.
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MR VERSLU S: Well, we have built,

successfully built back many --

CHAl RVAN  WALLIS: Yes, but was it
according to the plan or sonething el se happened?

DR PONERS: | think you're referring to
DCE' s nucl ear weapons prograns probably, has a pretty
good track record.

CHAI RVAN WALLI S: That's because they're
not interfered with by commttees like this?

(Laughter.)

DR. PONERS: They have their own set.

MR VERSLU S: Well, we couldn't do
anything without a plan. W have a pl an.

(Laughter.)

MR. VERSLU S: And we actually have a
quite well defined plan for fuel devel opnent, and we
are getting underway with materials devel opnent. W
have not nade any final selection. W have done
trade studies on what the design concept could be.
For exanple, lately the liquid salt cool ed version of
it has been kind of popping up, and we're doi ng
preconceptual studies to see what the issues are.
There are clearly strong tradeoffs there.

| mean, we start with having to -- the

salt freezes at some high tenperatures. So that is a
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bi g i nconveni ence, to say the |east.

At the sanme tinme, you don't have to go to
hi gh pressure. You have anbi ent pressure. The whole
system can be -- the reactor itself, the transport
system and the hydrogen plant are all at anbient
pressure or at |east sone --

DR. PONERS: |'ve got a business.

VR. VERSLU S:  The heat transfer
characteristics are very nuch nore favorable for
liquid salt. So there are a nunber of tradeoffs that
we'd like to study before deciding where to put that
noney, so to speak.

So that's at a 40,000 feet |evel what we
are currently doing. W have an R&D program W are
spending, | would say, close to $25 mllion a year on
it. It's a significant program

W have other countries like Japan and
France that are also seriously |looking at materials
and fuels issues. So we are very nuch in need of a
decision, if you will, as to what the way forward
shoul d be.

And when | say "we," | nean the
adm nistration. That's not just the Ofice or Nuclear
Energy that drives that.

That is nore or less what | wanted to say
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about where we are. Are there any other questions?

DR. DENNING Well, what about specific
things | i ke contractor and this kind of stuff for G\P
Are those things going to happen in the near future,
| mean, other than | NEEL?

You know, we hear about a contractor
that's going to be award of a contractor.

MR. VERSLU S: W expect to be using
contractors to help us select the concept or design
concept that we will be dealing with, and of course,
down the line, down the road we will be working with
desi gn and construction contractors.

The exact acquisition strategy is still
under consideration within DOE. W have defined
several potential strategies, and they are being
eval uat ed.

DR. DENNING It strikes ne that we have
a major energy crisis, and yet there hasn't been the
commi t ment by t he governnment because of ot her things,
the conmitment of resources to really make it happen,
and it seens to ne |ike, you know, we have gas cool ed
reactor technology. | nean, we could really do this
program rmuch quicker than 2017, | think, if the
dollars were there. And a large reason that the

programis such a long-termresearch programis that
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the country is not ready to nake that comm tnment.

|s that true? Particularly if you | ook at
the electricity generation part of it versus the
hydrogen production, is that true or not true?

MR. VERSLU S: Well, | guess |I'd like to
answer that in two ways. The first way is that we
have been speaking here only about CGeneration |V
program and t he hydrogen program because that was the
subj ect of today's neeting, but in fact, there is a
very high priority within NE, but al so within DCE and
the adm nistration to get new advanced |ightwater
reactors built because that is step one. You know,
what ever we are looking at if we don't get that step
done, | don't know that there is going to be a step
t wo.

So let's not |ose sight of the fact that
there is at least in terms of statenments and support
fromthe adm ni strati on and i ncreasi ngly al so by ot her
nmeans financial support and our NP 2010 program
There's clearly a comrtnent by the adm nistration to
make that happen, to help a revival of the nucl ear
i ndustry.

In terns of the next generation, and we
have, in fact, <clearly two needs here. The

i nternedi ate termneed t hat we have been tal ki ng 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

237

today i s being prepared for an energy systemthat uses
electricity and hydrogen as the main electricity
energy carriers, and nucl ear could play a good role in
that, and that's what we've been tal king about.

For that the gas cooled or the very high
tenperature reactor would be the best candi date, but
there is also a second activity, which is | would say
taking place at a |lower level, which is the fast
reactor activity, which is actually going to be nore
inmportant in the future, inthe long termfuture. So
those two | egs we have for our program

The gas reactor, while there has been a
| ot of technol ogy devel opnent, to build a conmercially
viable, licensable, high tenperature reactor today,
there is a lot of things that still have to happen
things that have not actually been happening to
today's standards, and that includes the devel opnent
and qualification of fuel, mnufacturable fue
according to the standards that are acceptable; fuel
that can go to high burnups and hi gher tenperatures.

We don't have the codification of the
materials that we see and we will be using. W have
made a selection of materials that we think would be
required, but even if you |l ook at the designs that are

t oday bei ng named as near being built in the United
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States, you'll still have big codificationissues, for
exanpl e, the pebble bed reactor, the PBMR from South
Africa that could not be just built in seven or eight
years either.

So there are still a number of things, and
you know there are other things, too, the helium
turbine; there are a nunber of things that still have
to happen before you can actually get one that is a
comercial denonstration and it is licensable by the
NRC.

DR. KRESS. Let nme give you a couple of
initial reactions. Nunber one, | think it
overconplicates things to generate electricity and
hydrogen together. | think you ought to have a
dedi cated reactor to produce hydrogen.

MR VERSLU S: | agree.

DR KRESS: (Ckay. Number tow --

DR. APOCSTOLAKIS: I n what way?

DR. KRESS: Don't worry about producing
electricity with it. Just use it for heat.

DR. APOCSTOLAKI S: | understand, but why
does it conplicate it in any way?

DR. KRESS: Wll, you have to have
turbi nes and you have to have el ectrical powers going

in and out, and you have to have all sorts of extra
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things with a reactor that makes electricity. You
have to have a different class of people running the
thing, a different set of maintenance.

DR. PONERS: | don't know of any chem cal
process, continuous chenmi cal process that likes to
start and stop and start and stop.

DR KRESS: Yeah, that --

DR. POWNERS: This idea of you nake
hydrogen at night and electricity during the day, the
chemical process just is not going like that at all.

DR, KRESS: |It's not going to |like that at
all. So that would be --

DR. DENNING Tom could I raise an issue
t hough or a question? And that is as far as the next
generation nuclear plant, the denonstration plant
that's built, | absolutely agree with you in general,
but as far as if you're going to build a denonstration
plant, then it seenms that you mght build it dual
purpose so that you can use it for both of those
things to check out the turbines and --

DR. KRESS: |If you're just checking out
things, that's all right.

MR PICKARD: | think we agree with
your --

DR. KRESS: That woul d have been fi ne.
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Anot her i npressionis | get the inpression
that all of your hydrogen side, production side,
you' re thinking about collocating it on site of the
reactor. | don't know. |I'mnot a chem st, but are
there systens that one could use the reactor to
produce something not quite as hazardous to hydrogen
and take that off line and use it to produce hydrogen?

A question | mght have is how do they
make alum num Don't they use al um num oxi de an
Al 203, a bauxite?

MR. SIEBER  Yeah, they dig it out of the
gr ound.

DR. KRESS: They dig it out of the ground.
It's an oxi de.

MR. ROSEN. It's a big carbon el ectrode.

DR. DENNING Yes, it's a big electricity
gener at or .

DR. KRESS: Wll, you could do that off
site and make al umi num say out of this and bring the
al umi num-- | nean, you could use the nuclear plant to
do this conversion of the oxide to alum num and I
t hi nk you woul d have a | ess hazardous systemt here.

Then you take al um num off and use it to
conmbine it with steam at high tenperatures and made

hydrogen and the oxide again, and bring the oxide
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back.

But you know, | didn't see any concept.
| don't even know anything about these concepts
because | haven't thought themout, but if you could
figure out a way not to have the hydrogen production
system right there with the reactor, | think you
sinplify your risk anal ysis.

CHAI RVAN WALLIS: Well, the easiest way to
do it is to make electricity of course, and send
the --

DR. KRESS: That may be it.

MR VERSLU S: Well, if such a materi al
existed, it would be an inportant energy carrier. |
nmean that's what you're tal king about. You're talking
about carrying energy fromone place to another, and
as far as | know there aren't very many good

candi dates, and electricity and hydrogen are the best

ones.
DR. KRESS: The other inpression is | do

think you have to have a -- you're tal king about

separating the regulations. | don't think NRC will

allow you to separate out conpletely the hydrogen
production if it's on site. You're going to have to
factor it into some sort or risk assessment, and it's

not going to be separate fromthe NRC side. It may be
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separate fromother parts, but NRCw |l want you to do
themtogether. | don't think that's --

MR. ROSEN. A chemical plant nay be happy
to have a nuclear plant next door and not care too
much about it, but the converse will not --

DR. KRESS: The other way is -- that's
exactly what | nmeant to say, yeah.

MR. SIEBER  Thi nk of the happi ness of the
terrorists.

MR. VERSLU S: But you're not saying that
t he chem cal plant would need to, let's say -- let ne
put it the other way. The chemical plant has its own
set of regulations fromthe chenical industry under
which that is going to have to be regul at ed.

DR KRESS: Yeah, NRC won't care.

MR VERSLU S: The NRC will want to know
a full statenment of the potential inpacts of anything
t hat goes wong in that chem cal plant, and | think we
certainly are aware of that.

DR KRESS: But other than that, does
anybody el se before we cl ose out?

MR VERSLU S: | wanted to cone back for
a mnute to your earlier statenment about | osing oxygen
in the atnosphere. This has cone up actually in the

cont ext of --
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DR, KRESS: It has conme up?

MR. VERSLU S: It has cone up not in our
arena so nmuch as it is in sequestration of carbon
di oxi de because that's where you | ose oxygen. You
take it out of the atnosphere. You stick it in the
ground. If you do that on a really, really big scale,
| guess it could -- peopl e have said, yeah, you' ve got
to worry about it, but it doesn't conme into play in
our system

MR. ROSEN. But you don't have greenhouse
gases anynore.

MR. VERSLU S: that's right.

MR. ROSEN. But you don't have any oxygen.

MR. SIEBER. W're all going to freeze.

DR. PONERS: M/ Canadi an buddies like this
gl obal warm ng business a |lot. They may want those
gr eenhouse bases.

DR. KRESS:. Thank you. this was extrenely
i nteresting.

DR. SHACK: That's very nuch

DR KRESS: | think useful to us, and so
we | ook forward to further iteration.

DR. SHACK: Are they doing tradeoffs
versus batteries, for exanple? This whole process

nmakes a battery kind of attractive.
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MR. VERSLU S: W haven't tal ked a | ot

about economcs here, but it's very inportant in our
considerations, and you know, that is really the
answer to your question. How do all of these various
technol ogi es stack up in terns of a | arge production
and conpare that with --

DR SHACK: There's a whole infrastructure
that has to go with this.

MR. VERSLU S: The energy distribution
infrastructure that we have today is optimzed for
fossil fuels, and so that's the first question. You
know, it would have to be changed. How does that
happen.

But it is now optim zed now for hydrogen.

MR SIEBER. | take it that if you could
solve all of these engineering and materi als probl ens
and build the process, that it would not be econonic
in today's nmarketplace, right?

DR. DENNING D d you say "woul d" or
"would not"?

MR SIEBER. Wul d not.

DR. SHACK: It depends on how successf ul
you are.

MR. VERSLU S: | think it's probably fair

to say, but the Generation IV programis, in fact, a
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programthat has a very long view. W try to place
ourselves in 2015 and ki nd of imagi ne what the world
will look Iike then because those are the tine scales
we're really dealing wth.

MR. SIEBER. Well, electricity production,
| think, is econonmic. Going to a hydrogen econony as
a repl acenment for petrol eumproducts ri ght now doesn't
appear to be econonic.

MR VERSLU S: Because we don't have the
t echnol ogy right now.

MR. SIEBER: right.

DR PONERS: It seens to nme that |
woul dn't junp i medi ately to the transportati on aspect
of it. | think the point that was nmade earlier, there
is a huge and a growi ng demand for station sources of
hydrogen and a good, capabl e petroleumrefinery size
that we have in the United States i s about one nucl ear
plant's worth of hydrogen. So you know, a static
source of hydrogen, it's very inpressive.

The crude that we get from Venezuel a j ust
al nost doesn't pour.

MR. SIEBER: That's right.

DR POAERS: | nean it's the best
approxi mati on of coal.

MR. SIEBER. Well, the interesting thing
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is you can expand the current petrol eumresources by
usi ng hydrogen as an additive to that, and that could
add hundreds of years of supply onto that resource.

MR. ROSEN. But you have to get the
hydr ogen sonmewher e.

MR. SIEBER That's right, and so this is
where this kind of process would fit inin an economc
sense, as | see it.

CHAI RVAN WALLIS: | think in order to work
out the econom cs, you have to | ook at the economic
costs of the environmental effects of all of these
processes, once you can get to that stage wth
produci ng so nuch energy.

DR POWNERS: Just locate it in Vernont.
There are no consequences there.

CHAI RVAN WALLI S:  Anything el se?

W're going to take a break. 1'd like to

ask ny cogni zant federal official whether we need the

transcript after this. | think we're doing
internal -- aren't we doing internal ACRSthings after
t hi s?

W have Jack Sieber and we have this
corrective initiative. W don't need the transcript.
DR. LARKINS: | don't think so.

CHAl RMAN WALLIS: So we do not need the
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transcript. |I'mgoing to take a break, and since the
nmenbers love to take breaks longer than 15 m nutes
we' |l break until three o'clock

(Wher eupon, at 2:39 p.m, the neeting was

concl uded.)
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