Official Transcript of Proceedings

NUCLEAR REGULATORY COMMISSION

Title: Advisory Committee on Reactor Safeguards
Reliability and Probabilistic Risk Assessment
Subcommittee

Docket Number: (not applicable)

Location: Rockville, Maryland
Date: Thursday, December 14, 2006
Work Order No.: NRC-1373 Pages 1-299

NEAL R. GROSS AND CO., INC.
Court Reporters and Transcribers
1323 Rhode Island Avenue, N.W.
Washington, D.C. 20005
(202) 234-4433



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

UNI TED STATES OF AMERI CA
NUCLEAR REGULATORY COWM SSI ON
+ 4+ + + +
ADVI SORY COWM TTEE ON REACTOR SAFEGUARDS
RELI ABI LI TY AND PROBABI LI STI C Rl SK ASSESSMENT
SUBCOM TTEE MEETI NG
+ 4+ + + +
THURSDAY,
DECEMBER 14, 2006
+ 4+ + + +
The Advi sory Conmittee net at 8:30a.m in
roomT-2B1 of the U . S. Nucl ear Regul atory Comn ssi on,
One White Flint North, 11555 Rockville PiKke,
Rockville, Maryland, Dr. George E. Apostol akis,
Chai rman, presiding.

VEMBERS PRESENT:

CEORGE E. APOSTOLAKI S Chai r man

W LLIAM J. SHACK Vi ce Chai rman
GCRAHAM WALLI S Member

THOVAS KRESS Member

MARI O V. BONACA Member

M CHAEL CORRADI NI Member

JOHN D. S| EBER Member

SAl D ABDEL- KHALI K Member

OITO L. MAYNARD Member

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

ACRS STAFF PRESENT:

ERI C A. THORNSBURY

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

AGENDA | TEM

VEL COVE:
Ceor ge Apost ol aki s

OVERVI EW OF ESBWR PRA:

Ri ck Wachow ak
ADJ OQURN:

Ceor ge Apost ol aki s

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

PAGE

299

(202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

P-ROCEEDI-NGS
8:30 a. m

CHAI RVAN APOSTOLAKI S:  The neeting will
now cone to order. This is a neeting of the Advisory
Commttee of Reactor Safeguards Subcomittee on
Reliability and Probabilistic R sk Assessment. |'m
George Apostolakis, Chairman of the Commttee.
Menbers in attendance are Said Abdel -Khalik, Mrio
Bonaca, Tom Kress, Oto Maynard, Bill Shack and Jack
Si eber .

The purpose of the neeting is to reduce
el ectric dependence of the ESBWR Probabilistic Risk
Assessnent. The subcommittee will gather information,
anal yze rel evant i ssues and facts and formal | y propose
solutions and actions as appropriate by deliberation
by the close of the neeting. Eric Thornsbury is the
designated federal official for the neeting.

There are several presentationsintoday's
neeting that have been announced as part of the
matters of this neeting, previously published in the

Federal Reqi ster on Decenber 4, 2006.

A transcript of the neeting is being kept
and will be made available as stated in the Federa
Regi ster notes. It is requested that speakers first

identify themsel ves and speak with sufficient clarity
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and volune, so that we can readily be heard.

W have received no comments or asking
time to make oral statements from nmenbers of the
publ i c regardi ng today's neeti ng.

This norning's presentation from GeE wil |l
provi de sone background on the ESBWR PRA and then
there will be some updates to the PRA since our |ast
neeting. This afternoon, we will hear from GE on the
specific issues that were identified during our
previ ous neeting. Tonorrow, we plan to hear fromthe
staff regarding other matters of interest as
identified in their request for addi ti onal
information. This nmeeting is a peer review neeting,
so nenber di scussion by this subcommittee or the ful
Commttee is expected at this tine.

Time will be set aside at the end of this
neeting to identify technical issues that we need to
hear nore about during subsequent neetings. Specific
i ssues of concern are identified and under a letter
from the Cormittee we can bring themto the ful
Commttee. O herwise, we will expect that our review
of the ESBW\R PRAwi || feed into our |etter docunenting
our PRA revi ew where ESBWR desi gns have certification.

W will now proceed with the neeting and

| call upon M. Rick Wachowi ak from GE to begin the
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present ati ons.

MR. WACHOW AK: Al right. Good norning.
Do you want nme to be here by the m crophone probably?

CHAI RMAN APCSTOLAKI S: Yeah

MR. WACHOW AK: Ckay. The first thing |
want to do this norning is to go quickly over sone
aspects of the ESBWR device. | think for our new
Menbers, sone nenber of the subcommttee, I'Il go
through this fairly quickly, since nobst of you are
famliar with it.

Okay. We're going to start with, and this
is for the whol e day, the overview of the ESBWR and
then sone ESBWR PRA. We're going to talk. In that
ESBWR PRA portion, we were asked to go through sone
significant sequences. | brought sonme exanpl e
sequences to wal k through and those we will pass out
in the next section. Then, we want to tal k about sone
significant itens fromRevisions 1 of the PRA and t hen
t he upcom ng Revision 2 of the PRA, which we will talk
about that.

An issue that has been on the m nds of us
and of the staff is in the area of regulatory
treatnment of non-safety systens, so we're going to go
t hrough that issue and the proposal that we made to

the staff a couple of weeks ago. Then later on in the
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afternoon, we'll get into some specific itens that we
had di scussed at the previous neeting. There is a
coupl e of different nmethodol ogy i ssues that we want to
talk about. And then sone things about external
events. So we'll cover those in the afternoon.

Some background for this neeting. The
last tine we net was in April of 2006. It was shortly
after portions of the PRA had been revised and sent
in, so nost of the nenbers of the subcommttee had
seen Rev 0 as a PRA and the staff was in the m ddl e of
reviewi ng pieces of Revision 1 of the PRA. You now
shoul d al |l have the conpl ete Revision 1 of the PRA and
it has been available, | think, since Septenber.

MEMBER S| EBER:  Sept enber.

MR. WACHOW AK:  The pi eces canme in at
different tinmes, but |I think the whole disk canme in at
once in Septenber.

MEMBER S| EBER:  Sept enber 8.

MR. WACHOW AK:  So now everybody shoul d
have seen everything that is in Revision 1. Wen we
tal ked last tine, there were sone concern about this
di sconnect in what you have seen and what we were
tal ki ng about and what the staff was reviewing. So we
tal ked about having this further conversation today.

And also, we tried to set the timng up so that any
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i ssues that conme out of this nmeeting can be refl ected
in Revision 2 as it is going to be submtted
forthcomng. W will talk about that a little bit

| at er on today.

So the first part we're going to talk
about this norningis alittle bit about the strategy
for risk managenment. Then we'll get into sone
acci dent sequences produced by the analysis.
Basically, | brought the top few sequences and then
exanples to go through, the sequence description and
the cutsets associated with those.

Later on today then, we're going to talk
about desi gn changes that have been nmade to the pl ant,
t hat you have probably seen in DCD Revi sion 2, but are
not yet reflected in the PRA, that's the update that
we're going to do. As | said, we tal ked about or
we' |l be tal king about readi ness.

So quickly, so everybody is on the sane
page here, ESBWR is a 4,500 negawatt thernmal power
reactor. W wll get about 1,500, depending on what

we do with the BOP, 1,600 negawatts of el ectric out of

it. It's a natural circulation plant, so there are no

recirculation punps and we al so use passive safety
systens, so there's no ECCS punps. And |ike you are

probably used to seeing, the passive systens are set
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up so that we have 72 hour capability to respond to
accidents and transients with our passive systens
before any sort of operator action or replacenent is
needed.

"1l let nost of you go ahead and | ook at
t hese things on your own. W won't go through each of
the systens here, that's not the purpose of this
neeting. But this just provides an overview of all
the different systens. Passive systens are contai ned
i nside the containnent and then we have ot her active
backup systens that are out in the other areas of the
plant. And if you have any questions about this
later, just let nme know.

The ESBWR vessel is a little different
than past BWRs. First, as you'll notice, there is no
recircul ation punps. The other thing that you notice
is that there is significant penetrations in the
vessel that are belowthe top of the core. There are
some drain penetrations and things |ike that | ower on
down, that the pipes that process steam steamflow,
t hrough fl ow connections are all above the core. This
provides the ability to performthe passive functions
and to provide additional margin in accident
sequences. Then we take in the PRA

MEMBER WALLI'S:  Just --
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MR. WACHOW AK: Go ahead.

MEMBER WALLIS: \Where would 1.5 be --
above the core be on this?

MR WACHOW AK: On this slide, the core
area i s here.

MEMBER S| EBER: \Were are we?

MR WACHOW AK:  And so 1.5 neters above
the core. This nodel is in 24. The equalizing |line
in is 1 meter above the core, so that's right --
probably right around the 5.

MEMBER SI EBER: Right around the 5. And
the ground level is positive of that, right?

MR, WACHOW AK: | f you --

MEMBER S| EBER:  You draw this picture, you
try to draw where the surface of the earth | eak picks
up for the I on this here.

MR. WACHOW AK:  Yes, | would say that
grade | evel is probably about half way up the vessel.

MEMBER S| EBER  Ckay.

MR WACHOW AK: | can show that better on
a slide that's com ng up

MEMBER SIEBER. All right. That's where
| thought it was. Ckay.

MR WACHOW AK:  Here is one we can show.

Grade level inthis plant is right near the top of the
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water in the suppression pool, so right around here
sonewher e.

MEMBER S| EBER.  Ckay.

MR. WACHOW AK:  Sone of the features that
we have, the solid background on this schematic is the
cont ai nment boundary. In this direction at this
angl e, you can see one of our gravity-driven cooling
system pools up on the top. W have a suppression
pool, just like other BWRs, so it is a pressure
suppression containnment. Up above the top of the
containment, there is water for the passive residual
heat renoval system That provides both the
resonati on condensers and t he passi ve cont ai nnent pool
system

Anot her area of interest here is that the
-- the spent fuel pool is now down, as | said, gray
was about half going, the fuel pool is down bel ow
grade in a separate building and is better protected
t han sonme ot her previous designs. W'Il take a | ook
at it fromthe other direction. And this one you can
see the heat exchangers for the passive containment
pool systemhere. And if we drilled into the draw ng
you could see the isolation condensers also. But
these pools up on top are used for residual heat

removal . These are gravity cooling system pools, so
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those would drain the reactor in the case of an ECCS

actuati on.

MVEMBER MAYNARD:
so low, just for curiosity,

gates for refueling? | nean,

sone kind of event?

MEMBER S| EBER

MR, WACHOW AK

incline fuel
other BWRs in the past.
this case, because it
cont ai nment boundary.
cont ai nment .

react or vessel head off.

doesn't

Wth respect to the pool

how do you open the fl ood

bringing on the fuel for

Yes.

Yes, in this we have an

transfer system that has been used on

It's alittle different in

go t hrough the

It's all outside of the
So for refueling, you would take the

This entire area is fl ooded

with water and the fuel cones out and is transferred

i mredi at el y down.

MEMBER S| EBER

MR, WACHOW AK:

MVEMBER S| EBER:

whol e shaft is --

MR, WACHOW AK:

MEMBER S| EBER

MR, WACHOW AK:

wat er

| ocked.

and there's a signal

The shaft gets fl ooded.
" msorry?

So there is water and the

Yes.
Al right.
The shaft is filled with

i nvol ved. Val ves are

You know, they keep it cool as it gets down
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through the tube. A simlar current design.

Now, for the PRA we get into a nore
sinplified description of what the containnent |ooks
like. This slide here has been presented at various
times of inportant things. |Isolation condenser pool,
ECC pool, these are all interconnected as we'll see in
a noment. The gravity-driven cooling system provides
water to the vessel and it can al so be used for | ower
cavity flooding. These are squib valves, squib
operated in the ECCS system depressurization valves
to equal out the reactor vessel pressure with the
contai nnment, so that GDCS will work properly.

W have what we call MOP. It is
basically just a hard type bed, manual |y operated, so
it's not an automatic rupture to this and sone ot her
plants they use. |If there are no other questions on
t hi s?

MEMBER SI EBER: You have a lot of squib
val ves, right?

VR. WACHOW AK:  There is eight
depressuri zation squib valves, there are eight GDCS
squi b val ves, four equalizer |ine squib valves and
then the Bi MAC system al so enpl oys squi b val ves. |
think there are 12 of those in the current --

MEMBER S| EBER. 327
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MR. WACHOW AK: A lot of squib val ves.

MEMBER S| EBER: And in your PRA, where do
you get your reliability data fron? Since | don't
ever recall a squib val ve operating during operation.

MR. WACHOW AK: The basi c val ue that we
have used for the squi b val ves conmes fromthe EPRI URD
for passive plants. There is a value that's used on
that. W are also |ooking into other sources of data
for the squib valves. As we will see in one of the
upcom ng presentations, some of these squib val ves are
not like the squib valves that have been used by
standby liquid control systens in the past.

The gauge Bi MAC squi b val ves are probably
very simlar to what you used in standby liquid
control systens today, but the GDCS squib valves is a
different type of design and the DPD is yet another
type of design. The DPD, | think, is described in the
DCD. That val ve has been tested as part of the ESBWR
program

MEMBER SI EBER Um hum

MR. WACHOW AK:  And the GDCS squi b val ves,
there is a conceptual design for DCD. The valve
peopl e are still working on exactly what's the opti num
configuration for that one.

MEMBER ABDEL-KHALIK: Is this the right
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time to talk about the reliability of the squib val ves
or is there going to be another sort of presentation
| ater on that tal ks about this?

MR WACHOWAK: | think this will be okay
to talk about the reliability --

MEMBER ABDEL- KHALI K:  Ckay.

MR. WACHOW AK: -- of squib val ves.

MEMBER ABDEL- KHALIK: Well, | have an
alert service bulletin issued by Bell Helicopter.

MR, WACHOW AK:  Ckay.

MEMBER ABDEL- KHALI K: To owners and
operators of three different nodels of helicopters
wi th emergency flowkit using squi b actuated inflation
valves. And it essentially says that during about an
ei ght nmonth period, all those helicopters, all those
val ves, the supplier of the valves provi ded the wong
squib. Now, do you consider that to be a common
failure for your val ves? Because you are not going to
make your own squi bs, presunably.

MR WACHOW AK: That's correct. W're
goi ng to be buying them

MEMBER S| EBER:  Control s.

MEMBER ABDEL- KHALIK: Right. |If that is
t he case, would you still sort of stick by that nunber

of 3.6x10° as a public node of failure of valves? |
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nmean, after all you have no idea that you have the
wrong squi b for the val ves.

MEMBER SIEBER  It's sort of hard to test,
t 0o.

MR. WACHOW AK: But the weight -- well, in
that particular situation, I'mtrying to see, we would
have an anal ogy here that we do have a test program
for our squib valves, but it's simlar to what is
being done with the existing plants where the squib
charges woul d be taken out during an outage and somne
sanple is tested. So it's not that we woul d never
know, but, once again, if you put in a bad batch
during an outage, then there is not nmuch you can do
about it until the next time you come down.

One of the things that we --

MEMBER S| EBER:  You woul d have a portion.

MR WACHOW AK:  Yes, that would --

MEMBER SIEBER:. If you identified it
during operation, the next time you conme down, about
10 minute after you identified it, right?

MR WACHOW AK: |If all of the squibs were
t he same.

MEMBER SI EBER  Ri ght.

MR. WACHOW AK:  From t he sanme batch, yes.

That woul d be the case. Wat we have tal ked about in
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the reliability and maintainability program which
don't think is described in the DCD, but we're worried
about things like that. So what we would recommend in
that case is that you don't put in all the squibs from
t he sane batch. You would use a batch rotation, so
that, you know, you get your order of squib valves
fromthe manufacturer, but only a portion of the ones
that are in the containment would actually be from
t hat shiprment is one thing.

The ot her that we were considering in the
past, which I'm not sure that our current valve
engi neer has in the front of his mind at this point in
time, is potentially to have di fferent types of squibs
of the same valve. W will be talking a little bit
|ater this norning probably before |unch about the
speci fic squi b arrangenent on these, expl osive charge
arrangenment and these val ves.

Each one of these val ves actual |y has four
expl osive charges onit. And it's -- | would envision
t hat of those four charges, you woul dn't have exactly
the sane thing from exactly the sane batch. They
woul d be st aggered t hrough di fferent purchase orders.

MEMBER ABDEL- KHALI K: Right. M reading
of that as far as the program with automatic

depressuri zation system that's where you tw st the
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squi bs in or you have where you just put the val ves.

MR WACHOW AK:  Um hum

MEMBER ABDEL- KHALI K: Before you repl ace
them But the value system the testing program
doesn't indicate that those squi bs are ever tested.

MR. WACHOW AK:  Well, we'll have to get
t hat updated. Those should also be tested just |ike
the DPDs. |It's an ECCS system The testing program
bet ween t he two systens should be, | would say, nearly
i denti cal

MEMBER ABDEL- KHALI K: | mean, ny concern
is that, you know, this is presunably an i ndustry that
woul d have, one woul d guess, QA standards conparabl e
to what you would have in the plant.

MR, WACHOW AK: R ght.

MEMBER ABDEL- KHALI K:  And yet sonet hing
like this happens for different nodels, over a |long
period of time and it seens anything -- |ogical that
the same thing could actually happen. You can have
squi bs that are too small, that the val ves woul dn't
open. You can have squi bs that are too big and you
can actually cause a failure of the lines. So we need
a probability of a fewtines 10° just seens alittle
t oo | ow.

MEMBER SI EBER:  Well, you can't test them
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You know, they are a one trial valve. Set it off as
t he, you know --

MR. WACHOW AK:  The issue --

MEMBER SI EBER: -- the prototype.

MR. WACHOW AK:  The issue that Said is
raising is that of comon cause failure.

MEMBER ABDEL- KHALI K:  Ri ght.

CHAI RVAN APOSTOLAKIS:  So testing would
not help you there. Testing would help you with the
reliability of individual valves.

MEMBER ABDEL- KHALI K:  Ri ght.

CHAI RVAN APOSTOLAKI'S: It depends on what
you are testing to determne the reliability or
testing to make sure the val ves are wor ki ng before you
use them

MEMBER MAYNARD: Well, they can contribute
t hough the testing if you -- when you got themback in
if you tested the sanpl e before you put the new val ves
in. You would have a better chance of catching it.

No one tests them after you have taken them out.

MEMBER S| EBER: W have to test them yes.

MR. WACHOW AK:  So what |'mtaking out of
this is that we need to di scuss nore about the testing
program and how we're going to prevent commobn cause

i ssues of these valves in our documentation, at this
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point, while you' re doing the review. And | think we
can do that. As you will see, when we get into the

i nstrument and control system discussion that we'll

have a little later on today, we're going through
great pains totry to elimnate strangers, naybe it's
the wong word, but just unknown conmon cause
failures, things that we haven't seen in the past.

As you will see in that system when we
di scuss that, we've got an entirely diverse system
that we put in just to address common node fail ures
that we nmay not be able to see and that may not have
been evident fromthe data that is out therein the --
or maybe in sone of the other industries also.

| would not see that the squib testing
programwoul d be much different. W wll do things to
m nim ze the conmon cause. As exanples, testing parts
of the batch before it is installed. Not using the
same batch everywhere and possibly --

CHAI RMAN  APOSTOLAKIS:  You did a
sensitivity anal ysis where you increased the failure
rate of the val ves, the individual valves, by a factor
of applying a factor of 10.

MR, WACHOW AK: R ght.

CHAI RVAN APCSTCLAKI S:  Per haps you shoul d

al so do sone sensitivity anal ysis on the conmon cause
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failure. One of the problens that you had that was
not comonly occurring is you have too many of them
You are not tal king about a comon cause failure of
two components. You are tal ki ng about four, five,
si x, seven. And you put the factor of 10, | believe,
sonmething like that, but that would be seven of them
will fail. But maybe nore sensitivity analysis,
because i f you assunme the factor of 10 on the regul ar
failure rate, the conmon -- the core danage frequency
goes up only about by a factor of 10. From 10°% to 10
7

MR WACHOW AK:  \Well, when we did that, we
al so varied the conmon cause failure that basically
the core damage frequency in Revision 1 is,
approximately, linear with the failure rate of the
squib valve. So if you increase the squib valve
failure rate by a factor of 10, core danage frequency
goes up by a factor of 10.

CHAI RMAN APOCSTOLAKI' S:  Ri ght .

MR. WACHOW AK:  So yes, when we did that
sensitivity, we did vary the conmon cause terns al so.
What we didn't vary were the data.

CHAI RVAN APOSTOLAKI S:  Ckay. | mean, the
sensitivity analysis is fine, but the uncertainty of

that, it seens there was a | ot of uncertainty. Maybe
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there is multiple Geek letters around the
ci rcunf erence.

MR WACHOW AK:  Ri ght.

CHAI RVAN  APCSTOLAKI S: I ncl udi ng of
course, the separate individual reliability of the
failure rate of the valves. You seemto be taking
this uncertainty on comon sensibility studies. The
studies, the way | see it, are just plain calculations
where you take a quantity and multiply it by
sonmet hing. There were sone nore, but human error
aside, there are two and so on, which is a pretty
serious assunption. | nean, 1'll grant you that.

Maybe a nore careful uncertainty anal ysis
conmbined with sensitivity woul d gi ve us nore insights,
but everything seenms to be rather 107, but | don't
t hi nk you ever go above that, no matter what you do.

So we will discuss it when you cone up with it.

MR. WACHOWAK: Right. And we'll also -
| think after lunch |I've got a discussion on common
cause --

CHAI RVAN APCSTOLAKI S: Ckay.

MR WACHOW AK: -- on what we're able to
do in Revision 2 with comon cause and specifically
what you're talking about here is included in the

update where we will want to --
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CHAI RVAN APOSTOLAKI S:  Ckay. | have sone

-- here we want to know what the subconmttee is
interested in, at this tine, would be better.

MR. WACHOW AK: Right. Because once
again, we're using data fromvalves that aren't
exactly the sanme kind of val ves that we have here now
and we' re usi ng our common cause factors based -- the
generic conmon cause factors not even specific to the
squib valves. So there would be sone uncertainty
there and we need to do -- we'll expand the treatnment
of that in the next revision.

CHAI RVAN APOSTOLAKI' S: You sai d there that
the basic failure rate you took from the utility
requi renent docunent ?

MR, WACHOW AK:  Yes.

CHAI RVAN APOSTOLAKI S:  Where did they get
it fronf

MR. WACHOW AK:  Where did they get it
fronf

CHAI RVAN APOSTOLAKI S:  Yes. You don't
know? That's okay.

MR, WVACHOWAK: | don't know. |I'msorry.

CHAI RVMAN APOSTOLAKI'S:  That's all right.
It's so simlar to that, because they came fromthe

sane tabl e.
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MR. WACHOW AK: Ckay. Any nore on --

MEMBER S| EBER  \What do we have? The
probl emwe have is two sinple requirenents. You said
the CDF tracks the reliability of the squib val ve.

MR, WACHOW AK:  Yes.

MEMBER SIEBER: That tells ne that the
mtigation system is designed on depressurization
But you do have active conponents where you could
recover fromsone action to that.

MR WACHOW AK:  Yes.

MEMBER  SIEBER  And under t hat
circunstance, that would be the difference between
those two curves, reliability and the CDF

MR. WACHOW AK:  Sonet hing |ike they have.

MEMBER S| EBER  Yes.

CHAI RVAN APCSTOLAKI S: There was anot her
contribution there between the active systens.

MR, WACHOW AK: R ght.

CHAI RMAN APCSTOLAKI'S:  But | think what
Ri ck was sayi ng was the sequences, where the reactor
system was failing.

MR. WACHOW AK: Right. Every sequence
eventual | y passes through one of these.

CHAI RVAN APOSTCOLAKI S:  Yes.

MR. WACHOW AK:  And the passive system
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MEMBER SIEBER: Even though this is a

passive mtigation?

MR. WACHOW AK:  Ch, vyes.

MEMBER SIEBER. | would think that you
woul d at | east place your lines on that systemjust so
that you don't ness up the plant as nmuch as you woul d
ot herw se do.

MR. WACHOW AK:  Absol utely.

CHAI RVAN APOSTOLAKI S: O course, there's
the matter we love to question here and there are a
| ot of -- the passive systemitself. [It's sinple.

MEMBER SIEBER: Well, gravity is pretty
dependabl e. The question is where are all the
differential pressures?

CHAI RVAN APOCSTOLAKI S:  There are vari ous
uncertainties relevant for -- and so on.

MEMBER S| EBER: Yes. Yes, you are right.

MEMBER KRESS: So that woul d probably be

okay.

CHAI RVAN APOSTOLAKI S:  Okay. Let's nove
on.

MEMBER S| EBER. Thank you.

MR. WACHOW AK: I n one of the systens
we'll be tal king about in the -- where we discuss the

plant designalittle later on, at | east the isolation
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condenser system and that's one of the -- it would be
the preferred systemto use if we can in any acci dent.
It's the tidiest of all of our decayed heat renoval

systens. Ckay.

In the previous diagram we just had the
del uge lines going down in the | ower drywell. This is
an expansion of what is actually down in the | ower
drywell. [It's our core catcher naned Bi MAC, Basenat -
| nt er nal Melt  Arrest and Coolability System

Basically, the way it is set up is that when the core

comes down into the | ower drywell, we have a wal kway,
if you will, above this. It will be, essentially,
transparent to the core. It will come down in. There

is alayer of refractory material currently envisi oned
to be zirconi um oxi de.

MEMBER KRESS: |s that wal kway iron?

MR WACHOW AK:  What's that?

MEMBER KRESS: |s that wal kway iron?

MR. WACHOW AK: | don't know that it has
been specified at this point. 1Is there --
MEMBER KRESS: Well, | was thinking --

MEMBER SIEBER: W won't be able to use

MEMBER KRESS: | was thinking it may

beconme part of the nelt.
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MEMBER S| EBER:  Yes, sure.

MR. WACHOW AK: It coul d becone part of
the nelt.

MEMBER KRESS: Sonetines oxi de and an iron
m X, you know, steel m xture.

MR WACHOW AK: Yes. | don't think that
the material has been specified. But as we | ook for
materials for things |ike that, we have to | ook at
ot her interactions with what m ght be going on in the
| oner drywell at that point. So we're probably not
going to make it out of sonething |ike zirconiumor
something like that, that we know is an issue. But
the materials for this as well as other things in the
drywell, the cabling in the drywell, we have got to
worry about the materials in the control line drive
mechani sns, all those are materials issues that woul d
need to be addressed here.

So we have enbedded in this layer in a
grid. Right now, the working idea is a grid of 30
bl ocks that each have two t hermal couples in there and
if any two of adjacent thermal couples detect a high
tenperature, we would activate the squib val ves, the
wat er woul d corme down through the downcormer here and
t hen spread up through each of the pipes on the side

provi ding a forced connection cooling on the bottom
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It spills over onto the top of the nelt and there is
a return path there to allow for natural circulation
in the long-term

VI CE CHAI RVAN SHACK: Now, how does the
area here confer with that BWR? In the ABWR?

MR VWACHOW AK: In the ABAR. This wet
area. | think it's alittle bit larger. W've got
about 100 square neters of floor areain this one. So
| think it's alittle bit bigger than ABWR, but given
the lesser size of or approximately the sane, |
woul dn't expect it to be that much different though.

MEMBER KRESS: The flow through those
tubes, right, will be two phased still?

MR WACHOW AK: Initially, as it starts to
cool the core, there will be sonme two phase through
here. The calculations showthat it is going to be a
slug flow, in the worst case.

MEMBER KRESS: Um hum

MR. WACHOW AK:  And we won't get any
dryout. We won't get bad pressure or things like
t hat .

MEMBER KRESS: That's what | was worried
about, the bad pressure stopping the fl ow and getting
dry.

MR. WACHOW AK:  That's one of the things
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that we are concerned with, too. As we speak, we are
putting together an experinent out in Santa Barbara
that is going to test for just those things.

MEMBER KRESS: Wat woul d you use for
that, thermal?

MR. WACHOW AK: You can use electric

heati ng.

MEMBER S| EBER:  We will focus on the core
panel .

MR. WACHOW AK:  Right. Yes, this is just
to --

CHAI RVMAN APOSTOLAKI' S: Yes, this will be--

MR. WACHOW AK: | don't have any ot her
presenters that have material for this.

MEMBER KRESS: We can tal k about this sone
ot her tine.

MEMBER S| EBER. Maybe at anot her neeti ng.

MR WACHOW AK:  Yes.

MEMBER KRESS: Wthin theory.

MR. VWACHOW AK:  What ?

MEMBER KRESS: Wthin the core.

MEMBER SI EBER: W're going to wake up.

MR, WACHOW AK:  Ckay.

MEMBER S| EBER:  Qur other nmenbers will be

dealing with that when this is discussed.
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CHAI RVAN APOSTOLAKI S:  COkay. Let's nove

on.
MR, WACHOW AK:  Ckay.
CHAI RVAN APOSTOLAKI'S: By the way, those
slides are excellent. | would really |ike this one.

MR. WACHOW AK:  Thank you.

CHAI RVAN APCSTOLAKI S:  You nust have a
full departnent of artists, good ones. D d you do
t hem yoursel f, Rick?

MR WACHOW AK:  Sone of them | did. Mbst
of the pictures though we had people who drew the
pi ctures.

VI CE CHAI RVAN SHACK: Save sone of the
noney next time and put bookmarks in the PRA file.

MEMBER S| EBER:  And course notes outside.

MR, WACHOW AK:  Not ed.

CHAI RVAN APOSTOLAKI S: And the CCL things.

MR. WACHOW AK:  One of the things | just
want to put up here for those that aren't famliar
with this plant, in a LOCA as we said, all the pipes
are connected up above the core, so we don't get a l ot
of water |oss during the LOCA scenarios. Even in the
case of what where we had these bottomdrain w ngs
over here, the systemis actually passive, so that

instead of as in the BWR current fleet, where the core
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dries out and then recovers to about two-third core
hei ght, the ESBWR, this is the mddle of the |evel
about 1 neter above the core.

So loss to that weight and then recovers
fromthere. So instead of steady, this is, you know,
steady state fromthe previous. This is the m ninum
| evel for the ESBWR

Ki nd of getting back to the question that,
you know, why are the squib valves in all of the
scenarios? You have to go through the GDCS in all of
t he sequences in sone manner to get to core danmge.
And if GDCS was working, that's the worst case the
| evel can get to. It can't be any worse than that.
It's only if the GOCS fails that you would ever even
have a possibility of uncovering the core. So that's
why it shows up in just about all of the cutsets.

Early on | showed the schematic of the
containment fromthe side. This is |ooking down at
the top of the containnent. W have isolation
condensers four and passive contai nnent cool system
heat exchangers, six of those, separated on either
side of the building. The significance of the blue
water, the light blue water is that that's denpbilized
water. It is clean.

W expect over the |life of the plant for
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t hese i sol ati on condensers to actuate, at sone point,
and when they do, they will blow water here and it
goes out the side of the building. So we would prefer
in those scenarios that non-radioactive steam be
com ng out of the building.

MEMBER SI EBER  So woul d we.

MR. WACHOW AK:  Yes. Now, the water that
isin the light blue area, there is enough there and
the design requirenment is so that there is 24 hours
worth of decayed heat renoval in those pools. CQur
cal cul ations actually show that it's about 40 hours
worth of decayed heat renpval in those pools. The
pool s are al so segnented so that if there is an issue
wi th the building or sonmething here, that only part of
t he water woul d be | ost.

So like there is check val ves or sone sort
of a device in here that would prevent |oss of
everything on the -- if there were an issue with the
building. So we have that. To get to 72 hours, we do
require additional water. W operate with this nmiddle
portion here flood, |ike you would see in a refueling
out age, except the head is closed. But that is al
still flooded during operation.

Thi s gives us the additional water that is

needed to get from-- to get all the way out to 72
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hours without having to bring nore water into the
system And this is where we tal k about RTNSS. This
is going to be an inportant issue later on. This
buil ding may not be so clean. |It's conmon site gray
wat er. Because we are going to use conmon site water
in here during outages, then the flood out would be
expensive to try to clean that as nuch as we would
need it to be, so we keep these separate.

These pools are isolated. As you will see
in the PRA, these valves here are nodel ed to get from
24 hours out to the 72 hours to get the additiona
wat er .

MEMBER SI EBER:  If you build a pipe in the
drywell and you spilled all the water out of the
react or system how nmuch water is available to fill up
around the outside of the drywell? Are you talKking
t he core?

MR. WACHOW AK:  The design requirement is
that it will fill above the top of the core.

MEMBER SI EBER. COkay. On the outside?

MR WACHOW AK: On the outside.

MEMBER SI EBER: Ckay. Not inside?

MR. WACHOW AK:  Yes. Actually, we enptied
all three GDCS pool s.

MEMBER S| EBER:  Ri ght.
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MR. WACHOW AK: It goes higher than that.

MEMBER S| EBER: Ckay. Thank you.

PARTI Cl PANT: You're tal king about
fl oodi ng during the day, right?

MR, WACHOW AK:  Yes.

MEMBER S| EBER:  Yes, that's the ultimte.

CHAI RVAN APCSTOLAKI'S:  As long as there
are hat ches.

MR. WACHOW AK:  This area here is del uge
fuel lines used during refueling and we don't take any
credit for that in PRA at this tinme, they are not
connected. Well, after the conplinent as nice slides,
"' m not sure what happened with this one.

MEMBER S| EBER:  You woul d Iike to wthdraw
this slide?

MR. WACHOW AK: It has a paste or
sonmet hing was on that slide that | didn't know

MEMBER S| EBER: That happens frequently.

CHAI RMAN  APOCSTOLAKIS:  This is an
interesting slide. It's very good. | couldn't find
anyt hi ng anywhere as an exanple of noving from one
colum to the other. For exanple, when you started
with the conceptual design and then you went to your
desi gn base, what did you do? | nean, how do you stop

t he conceptual design? Do you say this will be seen
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in the PRA and ESBWR and here are sone conceptua
changes and you do sone prelimnary cal cul ati on? Can
you describe a little bit the process?

MR. WACHOW AK: Ckay. In the conceptual
desi gn phase, parts of the systens were |ike we would
say that this is going to be |like what's in the ABAR
And we would go and pull it fromthe ABWR, different
reliability studies, sonme of it even up until now has
been retained |like the SCRAM system It is exactly
the same as what is inthe ABAR  The control rod, the
nmechani snms, they are all the sane.

So up through this point, we have said
it"s ultimately going to be just as reliable as ABAR
| f that wasn't okay, then for some reason we woul d,
you know, have a prelimnary type calcul ation, we
woul d t hink we needed to have sonme better protection
there, then we could go back and add a design
requirenent.

CHAI RMAN APOSTOLAKI S: What ki nd of
criteria did you use to decide this new type of
protection, for exanple?

MR WACHOW AK:  \What we did was we | ooked
at existing plants. One of the hard spots woul d be
existing plants. Now, we didn't want to have any

issue with Atlas in the ESBWR So fromthe outset in
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t he conceptual phase, we said that we want to make
sure that the conmbination of the control rods and the
standby LOCA control systemis reliable enough that
all of those sequences for those things together would
be negligible. You know, very low 10, ' type range.
W wanted it to be very | ow

So we |ooked at the ABWR control line
system that |ooked good. W didn't need to do
anything there. W |ooked at our standby liquid
control system the conceptual design core valve, the
designers had a concept of this pressurized tank
standby liquid control systemthat has sonme val ves
that need to open and allow the sodi um pentaborate
solution to go into the core.

W | ooked at what they were planning on
doing and noticed that in their design specification,
they didn't really say nmuch about instrumentation on
| ocked valves. So we kind of |ooked at in existing
PRAs if you have a |ocked valve that really isn't
tested at all during an operation, what type of
reliability would you put on that along wth
avai lability of that train. And then w thout you
want i ng any PRA nodel s or anythi ng, just conbi ne t hose
terms. Does it make the reliability that we want?

And t he answer was no, not really.
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So we woul d go back to the design and say
here is a list of sone valves that we think need to be
added to your instrunent alarmor not just | ocked open
val ves. They al so need to be nonitored val ves, so we
woul d add that. And so in the conceptual phase, those
were the kind of things that we're | ooking at.

W would also have different types of
neeti ngs where we woul d di scuss tradeoffs in the
design. One of the places we were decidi ng how many
safety relief valves to put in the plant. Now, this
was a long tine ago and it was probably before the
core power |evel in the plant was established, but we
were trying to say where should we be with that.

And so just fromwhat | had done before in
previ ous PRAs, | said, you know, we would |i ke to have
not just a single redundancy. W would |ike to have
nore than single redundancy there. Wy don't you get
us triple redundancy on your SRDs. And so that was
factored in. W had space for it and we put in that
nunmber of SRDs.

CHAI RMAN APCSTOLAKI S:  The PRA that we
have now corresponds to which col um?

MR. WACHOW AK: Ri ght about there.

CHAI RVAN APCSTOLAKI'S:  So two col ums?

MR. WACHOW AK: Yes, sone of it.
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CHAI RVAN APCSTOLAKI S:  On, that's why we

have a zero.

MR WACHOW AK:  Sone of it makes it into
the nore detail ed phase. Sone of it still is in the
basi ¢ design phase. So actually in what you have
right now, the 1&C systemis still actually in the
white box all the way on the side.

CHAI RVAN APCSTOLAKI S: Ckay.

MEMBER SI EBER: That was my under st andi ng.

MR WACHOW AK:  And we'll tal k about that
alittle bit nore sonetine today, but the --

MEMBER S| EBER: Yes, you need to explain
to me how you got froma description in the DCDto
some ki nd of hardware, because the m ddl e reason, you
listed a bunch of codes and standards and reg gui des
and things like that which sort of, you know, box
around what the systemw Il be. | had a hard tine
translating the DCD into the PRA docunent.

CHAI RVAN APOSTOLAKI'S:  Are you going to
address this later, R ck?

MR WACHOW AK:  Yes.

CHAI RVAN APOSTOLAKI S: Yes?

MR. WVACHOW AK: | will. | understand your
difficulty in finding that.

MEMBER S| EBER:  Yes.
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MR.  WACHOW AK: Because as we'll talk

about later, where the Revision 1 of PRA was put

t oget her --

MEMBER SI EBER  Ri ght.

MR. WACHOW AK: -- the specifics of the
| &C systemwere still in the conceptual design phase.

MEMBER SIEBER:. Wl l, how do you know?
Rev 1 and the DCD whi ch, you know, it has got a | ot of
words, but not a |ot of detail.

MR. WACHOW AK:  Ri ght.

MEMBER S| EBER  Ckay.

MR WACHOW AK: And that is indicative

MEMBER SIEBER And Rev 1 is the PRA

MR. WACHOW AK:  And that is indicative of
the vision of the DAC on the |1 & system at that point
intine. The vision of what that DACis is different
now and it has nore design detail in it and we're
going to talk about it alittle bit later. W'I|l see
as --

MEMBER SI EBER: Well, what we're nmainly
interested in hearing about later on is how you
reached a conclusion without all of the details that
you shoul d have had. Ckay?

MR. WACHOW AK: kay. And this is
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probably a better tinme to tal k about how we reached
our conclusion in Revision 1 wthout having the
detail .

MEMBER S| EBER  Yes.

MR. WVACHOW AK: One, it would be very nice
to have the detail

MEMBER S| EBER  Yes.

MR. WACHOW AK: It makes all of our jobs
easier if we have the detail.

MEMBER SI EBER  Ri ght.

MR WACHOW AK:  What we needed to do in
Revision 1 was look at the requirenents that were
being set forth in the I & systemand then go find in
our other plants sonething that is simlar and would
probably nmeet those requirenments. The best we had at
the time was the ABWR, and so we pulled sone things
fromthe ABWR

What you probably know is that the ABWR
doesn't have the sane systens as the ESBWR has, so we
have t o nmake sone decisions of if you were a desi gner
designing the ABWR for these standards, you cone up
with this thing. If you're going to apply the sane
standards to ESBWR, you would get sonething that is
simlar, but slightly different, and that's what we

have to do. W have to nmake those judgnments and try
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MEMBER S| EBER: W thout adding to rmuch to
this, right, | once | ooked and | coul d take that bl ock
of standards that you have listed in the DCD and comne
up with maybe 10 different systens that woul d neet the
st andar d.

MR. WACHOW AK:  Absol utely.

MEMBER SIEBER: Some of which would be
bar e bones, cheap preferred, and things |ike the three
Ds, we woul d just barely nmeet them or | could cone up
with Cadillac systems with hardwire protection and
mul ti-processors that were separate and independent
and diversified and all that. You would need an
expensive system but it would really give nme good
reliability nunbers.

And right now!l can't tell where it is you
woul d end up, if you end up with el cheapo or would
you end up with pretty good or, you know, because the
standards don't go into a single system

MR. WACHOW AK:  Ri ght.

MEMBER SIEBER They don't. It says
here's the box you can play in.

MR. WACHOW AK: That is absolutely right
and that was the difficulty we had in this stage --

MEMBER S| EBER:  Ckay.
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MR. WACHOW AK: -- of being so far to the
| eft on this diagram because we could end up with
di fferent things.

VI CE CHAI RMAN SHACK: But don't your
desi gners now have sone incentive to come up with a
systemthat neets your expectations?

MEMBER SIEBER  And they al so have
incentives to cone up with sonething cheap, because
t hey have got to sell these plants. Okay. So there's
the conflict.

MR. WACHOW AK: Yes, they want -- there is
a third conflict, too, in that they have to have
something that is qualifiable within the tinme frame
that we have. So there is a lot of different give and
take on all of this.

So what we did here, we started out with
what we thought was bare bones, just take the basic
concept fromone rhythm which is an ABWR desi gn, put
it in here, one nodel, see where our problens are.
One thing that we did notice in this process, it came
at us from several directions, the PRA being one of
them when we | ook at the common node failure and the
digital 1&C systens, we were seeing terns i n the nodel
that were -- or naybe the answer is that we're show ng

that to have sone inportance.
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So we suggest ed sonet hi ng di verse. Qhers
from different -- for different purposes were
suggesting sonmething diverse. 1'll turn that off.
That's mne in there. Just go ahead and shut it off.

MEMBER SI EBER:  Just hit it with a hanmer.

MR. WACHOW AK:  Ckay. It will stop in a
second. It will ring about six tines. So we were
aware of that. And so we wanted to apply what we knew
was going to be the diverse protection systemin the
PRA before we had the study done just the digital
where actual |y the diverse protection systemneeded to
be connect ed.

Vell, we were part of the study and we
were helping to |l ook at that, but how do you do that
inthe nodel without over-conmtting the plant onthis
and still providing what we need with our nodel ? So

| think we only connected the diverse protection

systemin the PRA to a couple of functions. | know
t he depressuri zation val ves are connect ed,
depressuri zation systemis connected there. | don't

t hi nk we even connected it to the GDCS.

So we went bare bones with the adding the
DPS. Now we know which place it's connected and we'l |l
talk about this this afternoon, which places it's

connected to, and that will goin there. So as we get
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nore of the detail design, we will be able to update
the PRA in -- to nore detail and take things to a

| evel where our insights beconme nore results rather
than direction to help the designers to maybe change
some t hi ngs.

MEMBER SIEBER. And when you add the
details into the PRA and cone up with a new revi sion,
do you expect themto be surrogate goals to change and
then if so, in which direction?

MR WACHOW AK: W' || talk about that in
the next thing. There are some conpeting things here.

MEMBER S| EBER  Yes.

MR. WACHOW AK: W have got sone design
changes t hat are making the plant better, so we would
go in the -- one of the core danmage direction, but
there are sone concerns with sone uncertainty with
t hings |i ke conmon cause and ot her things that coul d--

MEMBER S| EBER: Raise it.

MR WACHOW AK: -- raise it back the other
di rection.

MEMBER S| EBER:  You'll deal with that.

MR. WVACHOW AK: So there is going to be a
bal ance.

MEMBER S| EBER: Ckay. Thank you.

MR. WACHOW AK: | guess ny |last point on
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this slide was that recogni ze here that this i s going
to be an evolutionary process and it's going to go

t hroughout the construction, you know, desi gn
construction and test, initial testing of the plant.
W're going to continue to update our nodels. The

peopl e who are going to operate the plant are going to
need to have PRA for doing things that plants do like
mai nt enance renewal and MSPI and all sorts of things.

Soit's not a static one tinme shot to | ook
at this. W'IlIl continue throughout, but the DCD and
t he COL phase does end and we will be treating the PRA
differently as we have done in those other phases.

CHAI RVAN APCSTOLAKI'S: There will be a PRA
at the construction phase, right?

MR, WACHOW AK:  Yes.

CHAI RVAN APCSTCOLAKI S:  An updat ed one
Who do that PRA? You or the utility, the applicant of
the license? Do you do the PRA?

MR. WACHOW AK: That is -- ultinmately,
that is a commercial decision of who will do that.
Qur discussions that we have had in the Design Set
Working Group up through this point would lead ne to
believe that we'll do it.

CHAI RVMAN APOCSTOLAKI'S:  Ch, you'll do it?

MR.  WACHOW AK: However, we still are
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early in all this and that is a conmercial decision
so that could change, but the plan right now is that
we would do it.

CHAI RVMAN APCSTOLAKI'S:  So at which -- but
the utility will be involved, | hope?

MR. WACHOW AK:  Ch, of course. They are
i nvol ved now.

CHAI RVAN APOSTOLAKI S:  Because they will
be the users.

MR WACHOW AK:  Yes.

CHAI RVAN APOSTOLAKI'S:  They are invol ved
now?

MR. WACHOW AK:  They are invol ved now.

CHAI RVAN APOCSTOLAKI' S: Oh.

MEMBER S| EBER: | woul d have suspected
that the design certification phase wusually is
responsi bl e for the PRA

MR, WACHOW AK: Wl |, vyes.

MEMBER S| EBER: And then when you sell a
plant, then you take the PRA from the design
certification and enhance it to account for site-
speci fic.

CHAI RMAN APOSTCLAKI S:  Yes, but the
guestion is who is going to do that?

MEMBER SIEBER: | would think the utility.

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

47

CHAI RVAN APCSTOLAKI'S: | woul d think so,
t oo, but --

MEMBER MAYNARD: | would say the utility
woul d be responsible for it, but whether they actually
do it in-house or contract it out --

MEMBER SIEBER. You have still got it
wong. The utility would pay for it.

MEMBER MAYNARD:  Yes.

CHAI RVAN APOSTOLAKI'S:  For the plant to
subnmit it to the Agency? For the COLA phase?

MR. WACHOW AK:  For the COLA phase, the
plan right nowis -- we knowthis part of the plan, is
that GE is doing the site-specific PRAs for the two
applicants that we have identified right now Ckay?
The plan right now -- okay, so that is known.

The pl an up through | ast week or whatever
this -- 1 think it was |ast week when there were
runmbl i ngs about the changes to Part 52 happened, the
pl an was that that would be submtted along with the
COLA. | don't know what is going to happen at this
poi nt now, because it sounds |ike --

MEMBER SI EBER:  Well, we're trying to get
at it here.

MR. WACHOW AK:  Ckay. Well --

CHAI RVAN APOCSTOLAKI S: Boy, you are really
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up to date, aren't you

MR. WACHOW AK:  Yes. There are unknown
ram fications of changing Part 52 that | don't know
that | know enough about right nowto have a deci sion
on --

CHAI RVAN APCSTOLAKI S: Ckay.

MR WACHOW AK: -- what we shoul d do, but
up through that change |ast week, the plan was to
submit the site-specific PRAs.

CHAI RMVAN APOCSTOLAKI S:  Very good. So
| et's nove on, because of tine.

MR. WACHOW AK: Ckay. That will get into
some background on our PRA. The scope that we have is
ininternal events. For internal events full power,
we have everything covered, Level 1, 2 and a Level 3
t hat uses a bounding environnent for the plant to be
in. That environment was defined in the URD and we
have tweaked it some to match things that have changed
since then. | think it's boundi ng.

For shutdown we woul d have a Level 1 and
a very sinplified Level 2, mainly because nost of
shut down doesn't take credit for containnment and it's
open.

MEMBER SI EBER. For the sequences either.

MR. WACHOW AK: What's that?
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MEMBER S| EBER: The sequences are sort of

frivol ous.

MR. WACHOW AK: They are fairly sinple
sequences.

MEMBER S| EBER  Yes.

MR WACHONAK: So it's a sinplified |evel
to -- for external events or what have traditionally

been called external events, for fires we have a
boundi ng analysis that we have done. In Rev 1 it
contains a Level 1 and it contains a Level 1 shutdown
anal ysi s.

CHAl RMAN APCSTOLAKI'S:  But, | nean, for
fires and updates you did really bounding anal ysis,
because anal ysis is al so boundi ng.

MR, WACHOW AK:  Yes.

CHAI RVAN APCSTCLAKI S:  |' m wonderi ng why.
| nmean, wouldn't be useful ultimately for the utility
to have a DK PRA for these events, too? | nean, is it
that rmuch cheaper to nmake it -- to do the bounding
analysis that it's not only you, but it seens |like --
or because of this?

MR WACHOW AK: Because of this.

CHAI RVAN APCSTOLAKI S:  That you -- that
t he COLA phase woul d be detailed or --

MR. WACHOW AK: No. The -- what we're

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

50

finding is to do a detailed fire PVA --

CHAI RVAN APOSTOLAKI'S:  Way you need to --

MR. WACHOW AK:  -- you need to know
certain things like where are all the cables.

CHAI RMAN APOCSTOLAKI S:  Right, right.

MR WACHOW AK:  And where are the
cabi net s.

MEMBER SI EBER: How big the roomis.

MR. WACHOW AK: How big is the room

CHAI RVAN APOSTOLAKI S: But the boundari es
to actually do a detailed PRA when you have this
i nformation?

MR. WACHOW AK:  For -- our plan is to do
that for the utilities, to have that information.

CHAI RVAN APOCSTOLAKI S:  Right, that's what
| "' m sayi ng.

MR. WACHOW AK:  It's not necessarily part
of the COLA

CHAI RVAN APOSTOLAKI S: | see. Ckay.

MR. WACHOW AK: But also likely will
happen after the COLA and what we're going to need to
see is we're going to need to do wal k-downs and we're
going to need to go and see how those things are.
Now, as we nove forward, we can get better and better,

have an idea of sonme of those things. But, once
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again, we'll probably tal k about this in the |I&C, sone
alittle bit nore.

There are other tradeoffs once you get
into that construction that no | onger are how -- only
how cheap is it and howreliable is it, but we have
ot her things like environnental factors and how dense
can it be, you know? You have to worry about heat
| oadi ngs. Then you al so have to worry about radiation
zones and you have to worry about other walls and
things to go through.

Soit's--todothe fire PRAthe way that
peopl e are nowstarting to do themfor the plants like
with the NFPAin '05 and things |i ke that, you have to
have much nore detail on where things are spatially
t han what we have now.

So what | would also say is that if we
knew all that, it would be easier to do the fire PRA
The bounding isn't necessarily cheaper, because
sonmetimes you get into a |lot of discussions about
assunpti ons and whet her that assunptionis valid. And
then if you nake an assunption, how do you translate
that into a design, things like that. And | think
once we have the | ayout of all the el ectrical systens,
so that we could do the detailed fire PRA, it would be

much easier for us.
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CHAI RVAN APCSTOLAKI'S: Do you happen to

know whether the two utilities that you nmentioned
earlier that areinterested in this are planning to go
NFPA for fire, if you know?

MR WACHOW AK:  No, | don't know that.

CHAI RVAN APCSTOLAKI S: Ckay.

MR. WACHOW AK:  What | was thinking was is
how is the applicability of that to the new pl ant.
| "' mjust not aware.

CHAI RVAN APOSTOLAKI S:  Ckay. That's fine.

MEMBER S| EBER:  Now, that wouldn't be as
i mportant for a new plant once in the bag, because as
far as defining fire zones and fire areas, basically
do the design so that architectural features can comne
to those things as opposed to fire waps.

MR, WACHOW AK: R ght .

MEMBER S| EBER:  And shields and refl ectors
and stuff like that. So all the kinds of things that
you calculate in the fire hazard analysis should go
away. | mean, in certain circunstances.

MR. WACHOW AK:  Maybe it would. However,
t hat doesn't mean that we can't use some of this
i nformati on now.

MEMBER S| EBER:  Tr ue.

MR. WACHOW AK: So |i ke when we were doing
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our anal ysis for RTNSS, one of the fire zones early on
was causi ng us sone problem And the nmin reason was
a valve was in that fire zone that we didn't I|ike
having coupled with other things that were in that
fire zone. So we asked the designer why don't you
nove it out?

MEMBER S| EBER:  Sure.

MR WACHOW AK:  And their next round of

their design, they noved the valve into a different

fire zone.

CHAI RVMAN APCSTOLAKI S: Ckay.

MR WACHOW AK:  So we can do those Kkinds
of things and still get good insights fromthe Fire

Bureau. The internal flooding is | ess of a bounding
anal ysis, because the inpacts are straightforward.
We'll talk about that a little bit this afternoon.

MEMBER S| EBER:  On the other hand, since
the -- a good portion of the plant is underground,
flooding is, you know, a possibility and to mitigate
fl oodi ng, you have to have an active punp to punp out,
right?

MR WACHOWAK: O a lot of volune.

MEMBER S| EBER: Yes, significant.

MR WACHOW AK:  But, yes.

MEMBER S| EBER:  Consi dering the anount of
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water that you're storing in the plant versus the
vol unme of the building site, | don't think you have a
| ot of water.

MR WACHOW AK:  We' || talk about that a
little later.

MEMBER SI EBER  Ckay.

MR WACHOW AK:  \When was that?

MEMBER SIEBER  And then you raise
everything el se up off the floor.

CHAI RVAN APOSTOLAKI S: Next slide, please.
| mean, you could talk about individual issues like
this, but naybe next tine.

MR. WACHOW AK:  Ckay.

MEMBER SI EBER  Ckay.

MR. WACHOW AK: W probably don't need to
talk a | ot about this. W just wanted to say that we
have incorporated our know edge from doing the PRA
into these aspects of the design. W continue to do
that in this, in our process at GE for updating the
pl ant design, things like that. The PRA is, you know,
a cover sheet sign off just |ike mechanical
engi neering, el ectrical engineering, everything el se.
It's integrated into the whol e desi gn control process.

One of the things that we tal ked about in

the past is how can you use the PRA at this stage. |
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think we have talked around that quite a bit this
norning. W don't need to dwell on that now. W
don't have a perfect tool, but we have a tool that
does provide us sone help in designing the plant.

Now, we get into some of the areas of why
the results cone out the way they are. W asked about
the -- it was asked about the GDCS and the squib
val ves before. 1n general, the way that the systens
are set up is we have a passive safety system W
have active asset protection systens and then there's
vari ous support systens.

And what we try to do, the target
configuration |I call it, is that for every function
you have a passive way of performing that function.
You have an active way of perform ng that function.
The support systens, in general, are set up so that
the safety-related support systens support both and
the non -- and the diverse support systens in sone
ways support both.

Now, all those areas might not be there
for everything, but, in general, we have that kind of
di verse protection on every function. And where we
have inportant sequences is when that diverse
protection is at the m ninum and where the sequences

drop out is when we have nore layers in that diverse
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protection.

| think I knowwhat this is, is your font
set on the conmputer here is different and it probably
showed up okay on your prints, right?

ALL:  Yes.

PARTI Cl PANT: That's why you do pdf.

MEMBER SIEBER: It | ooks pretty good to

MR. WACHOW AK: W have -- this was to
illustrate for the different functions. Reactivity
control, we have several different ways of performng
that anal ysis. See though, sone of these things, in
the first one, RPS, ARI, FMCRD really all rely on the
control rod, so there are sone points in there in some
of them but there are still two diverse neans which
will stand by the control system and also the FMCRD
that is -- it's nolonger all hydraulic on the control
rods. There are sonme that are controller-driven also.

Pressure control. W have different ways
of doing that, isolation condenser, SRVs and the main
condenser. Inventory control, ICS, feedwater, CRD for
hi gh pressure scenari os, | owpressure scenari os, GDCS
t he Fuel and Aux Pools Cooling Systemand fire water.
Depressuri zation, a couple of different ways to do it.

W put here the DPVs in the passive side and the SRVs
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in the active side.

| don't knowif that's a real good split
t her e, but there are two different ways to
depressurize the plant. And then decay heat renoval,
PCCS and ICS are the passive neans and then main
condenser and reactor water cleanup in the shutdown
cool i ng node can al so back that up

We have also -- now, | would include the
FAPCS down in that range. W have -- it didn't nake
it on ny slide, but it should also be in there
because that can renove decay heat al so.

The internal events, and we'll tal k about
some of these things, sonme of these scenarios. The
loss in feedwater and | oss of off-site power are the
dom nant contributors here. The next -- | guess after
the break we'll tal k about exactly why that is. The
point estimate for CDF, 2.9x10°% There was some
guestion before on the uncertainty with the skew in
that curve with the nmean bei ng nuch di fferent than the
poi nt esti mate.

W did some investigation on that and it
turns out that there were sone very | ow order cutsets
that were -- that had erroneous data in themthat were
driving that. Wen we fixed those cutsets, then the

skew went away. 95" percentile still remains down in
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the 10°® sort of range.

CHAI RVAN APOSTOLAKI'S:  Well, | mean, this
is a calculation assum ng some uncertainties.

MR, WACHOW AK: R ght.

CHAI RVMAN APCSTOLAKI'S:  And | want to tell
you that's really outstanding, but that's very
knowl edgeable on Section 11. Wat | found very
interesting is the sensitivity analysis that you did,
and then it seens to nme that a rational e person would
take the totality of the cal cul ations that you have to
say this is not my wuncertainty in nmy state of
know edge. You know, there is an -- 8.3x10 % is a
result assum ng certain things.

MR WACHOW AK:  Yes.

CHAI RVAN  APCSTOLAKI'S:  And then sone
uncertainty in the failure rate and so on. Wen you
do an evaluation, the focused PRA, assuming all the
saf ety systens and systens under regul atory treatnent,
you get a nunber that is 6.7x10°% COkay? Admittedly,
you have very conservative assunptions, that no active
system works, but it does take you plus or mnus
higher. So if | were to ask you what is the 95 th
percentile in your mnd, would you really stick to the
8.3x10% In ny mind it's higher, because of all of

t hese uncertainties and squi b val ve i ssues and so on.
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For a 95'" percentile to be around 10°°,
that is still a pretty good design, because you are
t al ki ng about, you know, descri babl e di stribution, but
| wonder whether -- | nean, what is it? | nean, this
8.3x10°% first of all, it's awfully close to the
poi nt estinmate considering the fact that this is a new
design with sone assunptions and so on. |It's fairly
hi gher, but it's not 10

MR, WACHOW AK: R ght.

CHAI RMAN APCSTOLAKI'S:  Right. And --

MR. WACHOWAK: | think --

CHAI RVAN APOSTOLAKI S Maybe the 10 °° is
in ny mnd.

MR. WACHOW AK: | think you could nake
that case. There are different uncertainties that we
address in different ways.

CHAI RVAN APOSTCOLAKI' S: Yes.

MR. WACHOW AK:  And the question that |
would bring up is what are you going to use that
nunmber for?

CHAI RMAN APOCSTOLAKI' S:  Ri ght .

MR. WACHOW AK: Certainly, you want to
make sure that your overall uncertainty is much |ess
than 1, but still --

CHAI RVAN APOSTOLAKI S:  Well, let's say you
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want to neet the goal

MR. WACHOW AK:  You want to neet the goal
including all the uncertainty. | think that woul d be
a good use of binding all those things, but the
guestion then is how do you deci de, you know, what is
the 95'" or what is the shape of that curve? | think
you woul d have to do all that qualitatively and try to
estinmate where it is. But | would think that nost of
our risk curve is well within the Comm ssion's goals.

CHAI RVAN APOSTOLAKI'S:  And | woul d agr ee,
yes. What |'msaying is that -- well, you know, there
are nunbers such as this in the report and that is
very fine or legitinmate nunbers, but sone sort -- |
nmean, we should start as a community talking about
t hese i ssues, because what we're doing herereally are
buil ding the safety case. This is why we do it.

MR WACHOW AK:  Yes.

CHAI RVAN APOSTOLAKI'S:  But | don't think
anyone woul d say yes, the 95'" percentile is 8.3x10°%,

| f you do sone sensitivity analysis and in
some cases very conservative assunptions, you show
that it goes up by two orders of magnitude. This is
very enlightening to ne, because it tells me that, you
know, the nunber is low Now, whether the 95 th

percentile is 10° or 3x10° or 9x107, it is
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irrelevant, but it's in that node that it seens to ne.
| woul d be extrenely surprisedif sonmebody
came up with a sequence that showed that it's 5x10°,
because you have done all these anal yses and I cannot
really think that distribution, which admttedly is
not the broad curve, | nmean, it has a lot of
positives, istheresult of all these calculations, it
seens to me. And it should be presented, you know,
t hat it's nore of a qualitative/quantitative
evaluation that is the result of these cal cul ations
plus the sensitivity analysis and so forth. |
woul dn't, for exanple, go with the 6.68x10°° per year
that is the result of ignoring the active systens.

MR WACHOW AK:  Ri ght.

CHAI RVAN APOSTOLAKI S:  That is probably
too high, but that tells me that the 95'" percentile
may be, you know, a little below that or sonmewhere
there. And that will be maybe realistic to say, yes,
our best estimate is 3x10% but the 95" percentile
can be maybe around 10°% would be a nore realistic
representation, | think.

And, again, it depends on how you want to
use it. The inmediate use is yes, we did neet the
Comm ssion's goal s.

MEMBER KRESS: Well, the trouble with
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that, George, to ne is every plant that comes in for
design certificationwith two parts will get different
results fromit. | think a better approach woul d be
to assune that the goals we put together they have to
neet all of this and then we're asking only that they
do this part which can be done just about the sane way
for every plant and it can neet the goals here. Well,
an exception mght be that you have accounted for
those uncertainties by setting goals at a certain

| evel .

CHAI RVAN APOSTOLAKI S: Some uncertainties
woul d follow the conditions in the staff's m nd when
they formul ated the goals, but I'mnot sure about how
many was tal ki ng about active systens, for exanple.
| nmean, these are fromthe Agency.

MEMBER KRESS: Yes.

CHAI RVMAN APCSTOLAKI S: That - -

MEMBER KRESS: But we're setting new goal s
for new tenants now.

CHAI RMAN APOSTOLAKI S 10°°, right?

MEMBER KRESS: Um hum

CHAI RVAN APCSTCLAKI S:  Even that argunent
| would say is part of bringing the safety case. The
goal s thensel ves are conservative and we al so do al

t hese anal yses.
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MEMBER KRESS: But the way --

CHAI RVMAN APOCSTOLAKI'S:  And then the PRA to
the technical community out there.

MEMBER KRESS: Well, with that there, you
know - -

CHAI RVAN APCSTCLAKI S:  These guys propose
a new design and they only have a factor of 3 or so
between their best estimate in the high profession
guide. That is not really the intent. And the other
thingis torepresent that they also -- all applicants
are doing the other analysis, too.

MEMBER KRESS: The sensitivity.

CHAI RVAN APOSTOLAKI S:  Everybody does
t hat, because the staff has the nunmbers, the focused
PRA and so on. So |l think ultimately it's a
conmbi nation of all these things, the conservatisns in
the goals thenselves plus all these calculations.
Renenber, the net result is yes, we do have a pretty
conservative design. It neets the goals.

MR. WACHOW AK:  Right. And one of the --
you tal ked about one of the sensitivities that we had
in there where we took out the non-safety systens.

CHAI RMAN APOSTOLAKI S:  Yes, right.

MR. WACHOW AK:  The next step that we

didn't go back in and do in the report here, as it
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turns out we were evaluating the RTNSS things, is we
shoul d have gone back in and put all the RTNSS systens
back in to see what that nunber conmes out to be when
they are there. So there is a lot of things to do
with these.

CHAI RVAN APCSTCOLAKIS:  It's a boundi ng
anal ysis in probabilistic space.

MR, WACHOW AK:  Yes.

CHAI RMVAN APOSTOLAKI S: Just as though
determ ni stic regul ati ons apply to devel op a boundary.
And you say now, if anything el se happens, we're still
cover ed.

VI CE CHAI RVAN SHACK: Yes. | nean, you do
that analysis for regulatory purposes but, | nean
it's not a very realistic estimate of the 95'
percentile either.

CHAI RVAN APCSTOLAKI S: Wi ch one? This
one?

VI CE CHAl RVAN SHACK: No, the one where it
takes out all --

CHAI RVMAN APOSTOLAKI'S: No, no, that's what
| " msaying, that ultimtely in your m nd you have sone
idea where it could be by |ooking at all these.
That's why I'm saying this is a safety case and you

don't necessarily have to say the 95'" as a result of
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all these is 3.2x10% | nean, that is very hard to
do, but you know it's on that order because | can't
i mgi ne anybody else doing anything nore, | nean,
unl ess of course we do creative nonitoring and do
something else. So the 95 '" percentile from this
cal cul ati on.

MR WACHOW AK:  Fromthis cal cul ation.

CHAI RVAN APCSTOLAKI S: Ckay.

MR WACHOW AK:  And | think that is how
that is recorded inthe report. | also wanted to give
a breakdown of the | arge rel ease frequency. Now, this
pie here only includes those things that we have
categorized as large rel ease, soit's 3 percent of the
CDF.

MEMBER KRESS: Now, the fact here is
perhaps release. There was a certain anmount of
rel ease of --

MR WACHOW AK:  What we did for this
particul ar analysis and what is in Revision 1 of the
PRA is that if the containnment did not remain intact,
it was considered a |large release no matter what the
magni t ude of the rel ease was.

MEMBER SIEBER: So you know if it |eaks.

MR, WACHOWAK: |If it's tech spec style

| eakage, type |eakage or they are not -- so,
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basically, if the equival ent | eakage all owed by tech
specs -- now, that's a design pressure.

MEMBER SI EBER: That's not a | arge one.

MR.  WACHOW AK: That's not a | arge
rel ease. No, we had an increased pressure, so there
woul d be sonme additional |eakage beyond that. But if
it's | eakage, it's not considered large release. |If
it's -- if there is sone --

MEMBER SIEBER. |If it's beyond the tech
specs though, is that |arge or what?

MR WACHOW AK:  As | said, what we did for
t he contai nment was we cal cul at ed what an equi val ent
| eakage area woul d be for the design pressure, which
is howthat is calculated. W didn't say that if the
pressure went above the design pressure, that was
going to be a large rel ease, because the | eakage is
about the --

MEMBER S| EBER: | under st and.

MR. WACHOW AK: Ckay. So those are not
included in here. W can have a high contai nnent
pressure, but as long as the boundary renains intact
and the operators have not had to vent the
containment, then it's not a large release. So we
even threw the filtered vent into the |large rel ease

for now W're considering -- and, once again, com ng
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into these uncertainty calculations, it's possible to
t ake some percentage of the whatever |eak-like famly
and nake a criteria and say above this is going to be
a |large rel ease.

What we see is in sone of these |like the
filtered vent case and in some of the -- sone portion
of the BiMAC failure case there would be al nost no
rel eases fromthose scenari os, basically because the
core itself is sitting under a 10 neter pool of water
and then the venting or the release path is through
anot her pool of water. W could nake that case.
We're not ready to junp there just yet, but there is
a potential there.

MEMBER SIEBER: |' m surprised the bypass
is so snmall, 1 percent.

MR WACHOW AK: Wl --

MEMBER S| EBER. Because that does provide
a lot of fluids.

MR. WACHOW AK: Right. And this was
anot her thing, one of those things that we addressed
in the conceptual design phase. W |ooked at what
were the potential paths for a bypass froma reactor
outside the containment and |ooked at those
penetrations and made sure that those |lines were

r obust . I n one case we added an additional isolation
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MEMBER S| EBER: Yes, the MSIVs are the

likely path, aren't they?

MR WACHOW AK:  The --

MEMBER SIEBER: | nean, and so to bypass

the accident really, vyou wuse very tightly the

reliability and retighten in the MSIV.

MR. WACHOW AK: That is one area. The

| eakage of the WMsIVs, that's probably sonething

additional that we could |look at. That wouldn't be

i ncluded i n here.

MEMBER S| EBER:  Ckay.

MR. WACHOW AK: We | ooked at the cl osure

of the isolation valves, but | would have to think

about how | eakage would factor into this. There is

| eakage criteria during testing but, once again,

we

woul d have to | ook at historically how these val ves

performed outage-to-outage to see what --

MEMBER SI EBER: One of the big issues
the testing is you need a conparison to Part 100,
nmean, as opposed to worse |like situations.

MR, WACHOW AK:  Yes.

MEMBER SIEBER:. On the other hand, a

degraded val ve could bring you close to a Level 3.

MR. WACHOW AK: That's a good point.
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MEMBER KRESS: Wen Level 3 happens, which

we have been tal ki ng about today, creating this at the
site, you know, with human frequency doi ng sonet hi ng
other than distribution punps, frequency would be
exceeded. To nme that is an outconme neasure of
what ever we're asking. GCkay. |It's hard to break it
down into various points, like you have it here.

MR, WACHOW AK: R ght.

MEMBER KRESS: To ne that is a better
nmeasur enent than the one you have. This is sort of a
sinplified manner you t ook here, when you just | ook at
contai nment failures, but all of that is wapped up in
t he frequency consequence curve.

MR, WACHOW AK: R ght.

MEMBER KRESS: That you showed.

MR.  WACHOW AK: Right, including the
| eakage terns are also --

MEMBER KRESS:. They are also in there,

too, right.

MR WACHOW AK: Al so.

MEMBER KRESS: Yes.

MR. WACHOW AK: It depends on what you
want to do with the nunber. | think both of those

anal yses have their uses and if we're trying to figure

out what our problemareas are in the contai nnent and
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how do we make it better --

MEMBER KRESS: This is a better way to do
it. | think this would be a better design.

MR. WACHOW AK:  You know, for conparing
the thresholds, then the other way is --

MEMBER KRESS: The other way woul d be a
good conparison of the threshold.

MR. WACHOW AK: A good conpari son.

MEMBER KRESS:. Very good.

MEMBER BONACA: For internal events, how
does the results conpare to the ABWR? |[|'m not
famliar with that design and |' mjust | ooking at | oss
of power bei ng dom nant here and, of course, this is
according to passive systens.

MR. WACHOW AK:  The one -- the internal
events are the core damage frequency for internal
events reported in ABWR, around 1x10’. | think some
calculations had it at 2x107. It's right in that
range, so it's about an order of magnitude different.
So the question | think that you woul d have is where
is the difference here for the | oss of off-site power
cases.

Because, | think, and |I'm going off
menory, | don't renmenber what the magnitude or what

t he absol ute portion of loss of off-site power in the
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ABWR is. But | think if you |look at the two, even

t hough the contribution mght be conparable, | think
the ESBWR has -- everything is lower, so its
contribution is --

MEMBER SIEBER: It would be an order of
magni t ude | ower across the board.

MR WACHOW AK: And we'll talk alittle
bit about some things that we did to address that.
That is later on in the presentation.

MEMBER S| EBER  Yes.

VI CE CHAI RMAN SHACK: Ckay. Does it cone
dowmn to the reliability of the school of thought
versus the reliability of thinking generally?

MR. WACHOW AK: That's one way of | ooking
at it.

MEMBER S| EBER  Yes. You have got 32
squib valves. 1Is it nore reliable before they
submtted it?

MEMBER BONACA: For an additional PRA,
nmean, you need to run a line and sone piping and you
need power to do that.

MR. VWACHOW AK: I n the ABWR?

MEMBER BONACA: In the ESBWR

MR WACHOW AK: ESBWR? Yes, there are

some things that need to be | ooked at. Now, one of
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the differences, and we didn't really talk about it
too much in this part here, one of the other things in
t he conparison now in the passive plants versus the
active plants, in the active plants things -- the PRA
pretty nmuch ends at the 24 hour boundary.

MEMBER SI EBER. Right, right.

MR. WACHOW AK: Because everything beyond
that is just nore of the sane. \Were here, once
again, not reflected in the nunbers that | just had up
there in the sensitivity analysis, some of those
t hings go on out farther than that and things have to
happen |l ater on. So the conparison is a good one. |
think about that. |Is it really just trading squib
valve reliability for diesel generator reliability?
Maybe that is sonething we may need to do.

MEMBER SIEBER: It's the first order.

MR WACHOWAK: It's the first order of
fact.

MEMBER S| EBER: Wi ch one woul d you rat her
have, a new diesel or a new squib val ve?

CHAI RVAN APOCSTOLAKI'S: Wl |, hopeful ly |
won't need either one.

MR WACHOWAK: Yes. And there's
different tradeoffs for what you can do about

di fferent things, too.
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MEMBER SI EBER. At | east you can use the

di esel nore than once.

VI CE CHAI RMAN SHACK: | sol ati on condenser
gets nore than one | oad.

MR WACHOW AK: | sol ati on condenser is
what we woul d rather use than anything el se.

MEMBER S| EBER: Ri ght, absol utely.

MR WACHOW AK: That is the tidiest
system

MEMBER SI EBER: Don't even use your code.

MR, WACHOW AK: | have a sumary slide
here of sone of the different things that we | ooked at
for external events and shutdown. It conmes out better
on your print than it did on the screen.

MEMBER SI EBER Um hum

MR. WACHOW AK: I f you just |ook at the
fire for bounding fire analysis, you will think that,
oh, you know, we may have m ssed sonething here, but
| think because the nunbers there are conparable to
the internal events nunbers or the -- yes, the
internal events nunbers. And the shutdown, it's even
nor e pronounced.

| think this is an artifact of the
boundi ng cal cul ation that we have and that when we

actually lay things out in the reactor building, and
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we'll talk about this [ater on when we go into detail
on the fire analysis, but this is an artifact |
bel i eve of our boundi ng anal ysi s.
MEMBER KRESS: The seismc cal cul ations?
MR WACHOWN AK: It's done with seismc
margins is what we have and we put in a HCLPF
requi renent for the safety systems in the plant.

MEMBER KRESS: Ckay.

MR. WACHOW AK: I think in the | atest
revision, that went into Tier |, | think. It was
asked for. |'"'mnot sure if it made it into the | ast

revision. But for those systens, that performance
beyond SSE is being required for the plant. Once
agai n, because we don't really knowwhat it's going to
be until it's actual.

MEMBER KRESS: Until you have a site.

MR. WACHOW AK:  Well, not only until you
have a site, but you have got to construct, fabricate
and construct the things that we're relying on. And,
at this point, we have to nmake those design
requi renents rather than actual measured val ues.

When we start getting actual neasured
val ues out in the construction phase, | think that's
when it's going to switch over to probably nore of a

guantitative seismc risk analysis. It's again too
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|ate for the COL phase, but certainly useful for the
owners of the plant.

\%% concl usi on for this section
Basically, after we have gone through the design and
| ooked at sone of the things, we think that the design
is robust and that there are really -- conpared to
what we have out there now, it's very renote to have
a severe accident.

W think we have addressed nany of the
t hings that have turned out to be issues in previous
pl ants and we' Il continue to address those all through
t he design and construction phase. It's a good tool
to use in addition to other nore traditional code
st andards, you know, nethods.

Conmbi nati on of our passive safety and
active non-safety systens and then diversity anongst

those is really what is driving this. There are sone

guestions on the data that we'll work through as we go
forward but, once again, | think that it's the
construction of the -- or the construction of the

pl ant systens that should drive the ultinate result,
you know, rather than relying on, you know, good
nunbers that have been based on nunbers, do nore
uncertainty anal yses and ensure sone of those things

and still be able to cone well within the goals.
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That's what | had for this particular
part. | don't know if you guys wanted to take a break
now or whatever and | will bring up the next one. The
next set of information, basically we're going to go

t hrough sone of the sequences, the top sequences in

t he plant.

CHAI RVAN APOSTOLAKI' S:  Yes, we'll be back
at 10: 25.

(Whereupon, at 10:05 a.m a recess until
10: 26 a. m)

CHAI RVAN APOSTOLAKI S:  Ckay. W are back
in session and Rick will tell us about the update of
t he PRA.

MR. WACHOW AK: Ckay. This next section
and | was trying to figure out howto put this into
the presentation formand | just -- when we're going
to tal k about sequences, it doesn't -- you just never
know where it's going to go, so what | did was
grabbed the sections out of the PRA the top
sequences. | have sone discussion that | want to have
on the top one, which really will -- could go there,
and then if we want to get further into other
sequences, | have sonme other entries and things here
we coul d tal k about, too.

So start with the one handout that | ooks
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kind of like this and it's this thing up here. If we
go through the list of the top sequences, what we --
the first one is a loss of off-site power sequence.
W have been asked why is it called | oss of preferred
power. | think that is a hol dover from ABWR st uff.
That is just what we have always called it, but it's
what you would traditionally think of as a | oss of
of f-site power.

This one sequence here contributes a
little over half of the CDF. The event tree that is
associated with that should be one of the | arge ones
that you have there that is very difficult to read.

PARTI Cl PANT: This is actually -- yes.

MR. WACHOW AK:  You have the one that has
got very snmall letters on it?

CHAI RMAN APOSTOLAKI' S:  Ri ght .

MR. WACHOW AK:  And in your package, |
have got sonething that is a nore sinplified version
that we will actually get into.

VI CE CHAI RVAN SHACK: We actually don't
have t hat.

MR WACHOW AK:  You don't have | oss of
off-site power? Do you have a | oss of feedwater.

VI CE CHAI RVAN SHACK: We have | oss of

f eedwat er .
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MR. WACHOW AK: Ckay. Loss of feedwater
is exactly the sane structure as loss of off-site
power .

MEMBER SIEBER | can't read it. It
doesn't make any difference.

MR. WACHOW AK: But | got a sinplified

version for you in the package.

PARTI Cl PANT:

MR, WACHOW AK:

PARTI Cl PANT:

MVEMBER S| EBER:

| f you can read, right?
Ri ght .

That's the general trends.

CGeneral trends, right.
Wll, | can't read it.
MR WACHOW AK:  So --

VI CE CHAI RMVAN SHACK: Just a quick

guestion on this one. Suppose even though | have a

SCRAM | file off the liquid ejection system do | get

enough water in there that | don't need to

depressurize and | can right on ny isolation
condenser ?

MR. WACHOW AK: | f you get standby |iquid

control ling?

VI CE CHAI RVAN SHACK: Right, yes.

MR. WACHOW AK: Yes. In this particular--

in one of these cases.

VI CE CHAlI RMAN SHACK: | s that one of the
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success sequences for this thing or you don't count
t hat ?

MR WACHOW AK:  That woul dn't be on this
particular tree. That is -- on the bottom of those
pi ctures you see where it says transfer to AT- TWOP at
the bottom bottomright hand corner?

VI CE CHAl RMAN SHACK: Cot it.

MR WACHOW AK: That would be on a
separate page. That was an entry that we would
transfer to. But in that case, you would have this
| oss of power and the SCRAM fails.

VI CE CHAI RMAN SHACK: But even if the
SCRAM is successful, | want to say that you're
ripening up ny isolation condensers here. | want to
save the i sol ati on condensers and dunp themi nt o wat er
fromthe standby |iquid control.

MR. WACHOW AK: Okay. No, that is not
sufficient fromthe standby |iquid.

VI CE CHAI RVMAN SHACK:  It's not sufficient?

MR WACHOW AK:  We | ooked at that. Water
from standby liquid control is not sufficient to
prevent depressurization and that is the inportant
part here, is that we do have -- in this scenario we
have a water | evel drop and it goes bel ow Level 1.5.

Now, when the water level is below 1l.5, a
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timer starts, because what we're tryingto dois we're
trying to detect if there is a LOCA or not.

SoI'll junp ahead of nysel f here, because
we'll cover thisinalittle nore detail and you don't
have t he handouts just yet for it, but the water | evel
comes down and what we have to do in setting the
actual setpoints on the instrunments, including the
uncertainty on the instrunents using our CE setpoint
nmet hodol ogy and the uncertainty associated with the
equi pnent that we had for |evel neasurenent, the 101
setting needed to be higher than what we wanted it to
be to account for uncertainty in the measurenent.

And where it needed to be is what we cal
here the Level 1.5. |If there is a small LOCA, you
woul d have sonme tinme, but you really have to open the
-- start the depressurizati on sequence nore around t he
Level 1.5 range. So for the LOCA detection we did two
things. One, if you have bel ow Level 1.5, we check
then to see if there is high drywell pressure. |If
there is high drywell pressure concurrent with this
Level 1.5, you assune there is a LOCA. The LOCA

sequence starts.

If there is no high drywell pressure
t hough, we're still not 100 percent sure that it's not
a LOCA because there are other things. |If it's a
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smal l er LOCA, it could be holding the drywel | pressure
down. So the cal culation that was done on the design,
in the design basis side, was that if we had about 15
m nut es before we have to start the sequence in these
very small LOCAs, then what we'll do is we'll put in
a 15 mnute timer, essentially, nomnal 15 m nute
timer.

So we get to Level 1.5 and there is no
hi gh drywel | pressure, but we start a 15 nminute timer.
If water is not recovered above Level 1.5 by the end
of that tinmer, then we'll go into the LOCA sequence.
What it takes to get there though is it takes two CRD
punps running full blast to get back to the Level 1.5
within the time frane.

MEMBER ABDEL- KHALIK: | have a question
about that. Wsat you call now Level 1.5 is Level 1 in
your report. \When you get down to Level 1, the
gravity-driven systemis actuated. There is 150
second tinme limt for cooling and a short-termcooling
and then thereis a 30 mnutetinmelimt for the | ong-
termcooling, equalizing Iines to be opened.

Now, there is also the possibility that
the operator could initiate the system and
presunmably, the operator will initiate this systemif

the conditions exist that would have called for the
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system to be automatically actuated and for sone
reason the system was not, which neans that the
operator would initiate this systemsonetine after it
woul d have been called for automatically.

And when that happens, when the operator
initiates this system the short termvalves are
opened at the time the operator calls for them and
wi t hout the 150 second waiting period. However, the
|l ong-term valves still go through the 30 mnute
draining period, which neans that that |ong-term
equal i zing line which normally woul d be open 30
m nutes after reaching Level 1 will now be open much
| ater than that by the time between what it woul d have
been called for and the tinme the operator realizes
that the system had not been act uat ed.

MR. WACHOW AK:  That's not exactly how it
wor ks.

MEMBER ABDEL- KHALI K: Do you under st and
that | ogic?

MR. WACHOW AK:  That's not exactly how it
wor ks.  Wien you start with the equalizing |ine and
the GDCS injection, the 30 mnute tiner starts on the
ECCS signal, but -- and that is a 30 mninute
perm ssi ve.

MEMBER ABDEL- KHALI K Ckay.
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MR. WACHOW AK: You al so have to have

anot her signal before the valve will open. It has to
be Level 1.5.

MEMBER ABDEL- KHALI K:  Ri ght.

MR. WACHOW AK: There are no sequences in
t he design basis accidents where the | evel gets down
that far.

MEMBER ABDEL- KHALI K:  So the equali zing
| ines are never open?

MR. WACHOW AK: I n the design basis
accidents. So if you go into the rest of the DCD |ike
in Chapter 6, the equalizing line is never called to
open, because the water |evel has already recovered
back above, well above Level 1, before the 30 mnute
ti mer expires.

M5. CUBBAGE: That woul d change though in
t hat period through the excursions of the DCD? That
m ght be sonet hing we can do?

MR WACHOW AK: | don't think so. In the
design basis, they have never <challenged the
equalizing lines at all.

M5. CUBBAGE: Isn't it the application?

MR. WACHOW AK:  Maybe in preapplications
they were there. They said it was for |long-term

cooling and it would be open very late. So the
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operators, if they go to initiate this signal, the
first thing that | would say about this is that the
human factors analysis, the man-machine interface
process that is an ongoing thing, hasn't necessarily
specified yet howthe operators are going to do this.
WIIl they do it by initiating the sequence or wll
they do it by initiating each valve individually?

There i s good things and bad thi ngs about
ei ther one of those scenarios. You know, so there is
a process that's going on to determ ne how t hey woul d
go about doing it.

I'"'m trying to remenber in the PRA |
think, we had those as separate actions associ ated
with actuating the valves individually. So there is
different ways, but I'mnot sure that that's the way
they are going with the actual design of that manua
actuati on.

So in the PRA now, the GDCS system is
assurmed to operate, but we have al so said now that we
are going to require that the equalizing line be
operable in order for the GDCS systemto work. So
it's an assunption that we have and if the GDCS t akes
t hensel ves inject, we still don't show that the
equalizing lines woul d have to open with any of our

success criteria calcul ations, but we do know t hat
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there are things going on.

There is containnent |eakage where we
coul d be I osing sone i nventory and very, very | ate out
into a sequence, it's possible that those val ves woul d
need to open. So as a conservatism we put that
requirenent in the GDCS top for sone of the scenari os.
In particular, we said that if only one GDCS tank
i njects, where the design basis cal culation assuned
two of themdid, we saidif only one of themdid, then
for sure that is going to be required to open. But |
think it"'s in all of the scenarios that -- not all of
them |In nost of the scenarios, we assune that sone
time late in the accident, those equalizing |ine
val ves woul d open.

MEMBER ABDEL- KHALI K:  So the only scenario
under which the | evel woul d drop bel ow Level 1.5 would
be if you' re | osing water outside the containnment?

MR, WACHOW AK:  Yes.

MEMBER SI EBER  And the control

MR. WACHOW AK:  So you have to have Level

MEMBER ABDEL- KHALI K:  Ri ght.
MR. WACHOW AK: -- before the equali zing
lines would open. And in alnost all cases, the water

| evel is back above that and there has got to be sone

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

86

| ong-term boil -of f before you woul d get down to that
level. Now, if you renenber from sone of the sketches
we had in the |ast presentation, where the water is
boiling out of the core, it goes out through the DPVs
into the containment. Then fromthe containnment is
where the passive cooling heat exchanger takes its
intake from so the steam would go into there,
condense in the passive containnent cooling heat
exchanger and then it goes back into the GDCS pool s,
whi ch then provides the path back to the reactor.

At the preapplication stage, there was a
slightly different configuration where the suppression
pool and the GDCS pools were configured differently
and it's possible that whether it was in that other
configuration that the equalizing lines would open
under nore of the scenarios. But in our case, you
know, it's just a little bit of bleed off gas that's
going to the suppression pool. And when we have done
t he TRACG anal yses, it would be way, way, way past
t hree days, probably into the, you know, several nore
day phase before those things would open if at all.

MEMBER S| EBER.  You nean | ong-ternf

MR. WACHOW AK: Yes. It's long-term But
now, if we don't have full injection fromthe GDCS,

maybe it will open sooner, that's why we put that in
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the PRA. In the next level, the PRA will be | ooking

at that particular part of the success criteria and
probably split those out and show whi ch sequences t he
equalizing lines will challenge and which ones were
not needed and do that explicitly rather than bound up
in the top | ogic.

W think it's easier to explain, even
t hough it, you know, nakes the cal cul ati on nore
convenient if it'sinthe top logic, but I think it's
easier to explain if we have that separate.

MEMBER ABDEL- KHALI K:  So the | ong-term
success criteria of having even one sort of |ine open
bet ween the suppression pool and the vessel, doesn't
come from a mechanistic cal culation that you woul d
need 600 gallons per mnute after half an hour to do
t he job?

MR WACHOWAK: No, it's from--

MEMBER ABDEL- KHALIK: It's just --

MR. WACHOW AK: It's very nuch |ater and,
you know, at 72 hours that that's when it opened and
you can see that it opens later than that. But if it
opened at 72 hours, you would need I guess 200 gpmto
deal with that. So we did run those cases in MAAP and
showed t hat the one |ine was going to work for us. So

it's not just pulled out of the air. W have sone
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basis for it, but it's not a detailed cal cul ation.

MEMBER MAYNARD: |'ve got a couple of
guestions of third power. The distribution panel, you
know, with mature heads, your electric systemis not
safety-rel at ed.

MR. WACHOW AK: Yes, that's correct.

MEMBER MAYNARD: Ckay. And | wonder where
your nunbers are coming fromas far as reliability for
di esel generators and sonme of your other equipnent.
Is it based on data from equi pnent being maintained
and dunped into frequent data or how did you get into
t he substance for that?

MR. WACHOW AK:  Yes, the data conmes from
exi sting power plant diesel generators. So once
again, thereis atrade off here. They aren't safety-
rel ated diesel generators, so the testing nay be
somewhat different. However, the requirenents are
also quite different. In this particular scenario
here, in one of the DCD where they did the cal cul ation
for this scenario where the two CRD punps are the
| evel inthe reactor, the diesel generators don't need
to start for two m nutes.

MEMBER MAYNARD: And | understand all of
that. | find it nore inportant the treatnent of the

equi pnent system but it's nore in the equipnent

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

89

itself on that thing. |It's different. It's really
nore how it's maintained and tested and treated. So
| think how we're going to be treating sone of these
non-safety systens fromregul atory states to nmake sure
that they are going to still be consistent with the
PRA or from an anal ysis standpoint.

MR WACHOWAK: This is alittle bit
beyond t he scope of what we are tal king about here,
but there are three prograns that all address it.
There is the RTNSS, which is one way, and in t he RTNSS
program if one of these things is determ ned to need
to have availability controls, which in the end |
think we ended up there, at least in our current
configuration of the plant, then that's where certain
types of testing and not really surveillances, but

certain types of testing would be specifi ed.

It would be Ilike in the Technica
Requi renents Manual they would be there. |If we don't
have -- and then al so, we would specify availability

targets at that point too then
MEMBER ABDEL- KHALIK:  And that's the --
MR. WACHOW AK:  And there is the design
reliability assurance program which comes under the
QA portion of the COL, which calls for us to identify

i mportant pieces of equipnent. And | think in Rev 1
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the diesel generators fell into that category. And
with that, we would be required for our quality
assurance programto specify what the availability and
reliability assunptions were in the PRA and those
woul d need to be nmintained by the plant.

And then the third programthat addresses
this sane thing is the Maintenance Rule. And if these
di esel generators neet Mintenance Rule criteria for
requiring availability reliability and they do, at
| east at this point, in the calculation, then those
t hi ngs woul d be nonitored under the M ntenance Rul e
program

MEMBER MAYNARD: | agree. | think the
Mai nt enance Rule is good fromthere. Al ong kind of
t he sane |ines, per your assunptions, you assune that
t here was no preventive mai nt enance bei ng done on the
equi pnent, some corrective action on nai ntenance, but
no provision naintenance. However, the current
phi | osophy right nowis they do online PMs. And |'m
just kind of wondering fromyour PRA, the assunption
is availability and everything, why you are assum ng
that there is no preventive mai nt enance bei ng done on
any of the equipnent.

MEMBER S| EBER: Duri ng out ages.

MR WACHOW AK: That was a first cut in
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our assunptions. The custoners, as | said earlier,
they are involved in | ooking at some of this. And in
sonme areas, which one of themwe will be tal king about
in a little while here on the control system that
comes up, how are we going to do the mai nt enance here?
You said it gets done during outages. Well, we don't
want to do it during outages. W would rather do it
onl i ne.

And | think if you |l ook at our PRA, one of
the insights that you would probably get out of
Revision 1 is, you know, maybe it's better to do the
mai nt enance for the diesel generators online, rather
t han during shutdown, because during shutdown that's
when you kind of rely on themfor perform ng shutdown
cooling and things like that. So that will have to be
resolved as we go through this.

Now, |"'mtrying to renenber, | don't think
that in the final fault tree nodel that we conpletely
left out test and nmaintenance of the diesel
generators, but it may not be a value that's as high
as you m ght expect if we're going to be doing all the
mai nt enance.

MEMBER MAYNARD: Well, part of your -- in
the witten text, the assunption that you stated was

no presum ng.
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MR WACHOW AK:  Yes.

MEMBER MAYNARD: And rely for -- it covers
both -- it's covered sonehow and you' re goi ng to have
sonme availability for it. One last question. You
relied for the long-termon sonme portabl e power
supplies to be plugged into that certain | ocation, but
| think that you these portable power supplies would
be part of the design equipnent in the plant.

MR. WACHOW AK:  Those that you nove from
t he pl ant desi gn subsequent to our submtting with one
of the PRA that stated that, so they are no |l onger in
t he design.

MEMBER MAYNARD:  Ckay.

MR. WACHOW AK: A specific configuration
for howthose woul d be used didn't provide the benefit
that we were expecting, so that --

MEMBER MAYNARD: My next question which
you al so said human intervention for this particular
one, sonebody is going to have to cone up with an
elimnator, so that's my |ast question.

MR, WACHOW AK: R ght.

CHAI RVAN APOSTOLAKI'S:  So you are going to
tal k about the sequence now?

MR, WACHOW AK:  Yes.

CHAI RVAN APCSTOLAKI S Ckay.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

93
MR. WACHOW AK: We've kind of been talking

around.

CHAI RMAN APOSTOLAKI'S: | know.

MR. WACHOW AK:  So here in this sequence,
the initial |level goes below Level 1.5 and this tinmer
starts. And if two CRD punps are operating, then we
woul d not go down the plant. In this particular
case --

CHAI RVAN APOSTOLAKI'S:  No, you need to run
the two. So what you are saying is both of themfail?
MR WACHOWAK: In this case?

CHAI RVAN APOSTOLAKI S:  Both of themfail,
bot h.

MR WACHOW AK:  You need bot h.

CHAI RVAN APOSTOLAKI' S:  The I C says that --

MR. WACHOW AK: Two are required.

CHAI RVAN APCSTCLAKI S:  Both are required?

MR, WACHOW AK:  Yes.

CHAI RVAN APOSTOLAKI'S:  Ckay. Al right.

MR. WACHOW AK:  So two punps are required
so one fails, so oneis injecting, two have failed to
restore past the tiner. Sonetinmes we'll be talking
success and failure space.

CHAI RVAN APCSTOLAKI S: That confuses ne a

little bit, because if | go to the table of the top
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200 concepts, in alnost all of the sequences, you have
two events mispositioning your valve at FOL3A and

m spositioning for FOL3B. So and then you nultiply
t he nunbers that you show. | nean, these | guess are
the cutsets availability. So what you are saying is
that both nust fail, right? But tell me if you need
any nore.

MR WACHOW AK: That's correct. W're all
here and it |looks like this |oss of feedwater path,
whi ch was - -

CHAI RVAN APOSTOLAKI'S: Wl |, |'m | ooking
at the table. Where are you now?

MR. WACHOW AK: Like that is your picture
there for the | oss of feedwater?

CHAI RVAN APOSTCOLAKI S:  Yes.

MR. WACHOW AK:  Which is exactly the sane
structure as loss of off-site power.

CHAI RVMAN APCSTOLAKI S: Ckay.

MR WACHOW AK: | have cut off -- in this
pi cture up here, | have cut off the second half of --
CHAI RMAN APOSTOLAKI' S:  Ri ght .

MR WACHOW AK: -- the tree. So we can
see this particular case. So we have successf ul
SCRAM

MEMBER SIEBER  Can you go to the
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m crophone?

CHAI RVAN APOSTCOLAKI' S:  Yes.

MR WACHOW AK: Yes, |'msorry.

MEMBER SI EBER.  Just hold it up here. [I'm
| ooki ng.

MR WACHOW AK: Yes. W have the
successful SCRAM

CHAI RVMAN APOSTOLAKI S:  Ri ght .

MR WACHOW AK:  The next is this U2C
short. Two CRD punps required and isolation
condensers.

CHAI RVAN APOSTOLAKI' S: Yes, 3 or 4.

MR WACHOW AK: W have 4, 3 or 4 need to
open. So in this case, either one CRD punp or
multiple ICS valves or ICSpaths fail. So the cutsets
al nrost all show -- alnost all get there with the
failure of one CRD punp. So let's say ni spositioning
of one of those valves would fail the CRD punp.

CHAI RVAN APOSTOLAKI S:  Now, that's ny
probl em the cutset data.

MR. WACHOW AK: |'Ill get there.

CHAI RVMAN APCSTOLAKI S: Ckay.

MR WACHOW AK: W have a successful
depressuri zation, but then after depressurization we

tal k about injection. And here under injection, one
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of two CRD punps can be successful for injection.

CHAI RVAN APCSTOLAKI S: Ckay.

MR. WACHOW AK:  So you pick up the other
CRD punp, CRD train failure on this branch.

CHAI RVAN APCSTOLAKI S: Ckay.

MR. WACHOW AK:  And then you cone through
and you get the GDCS and FAPCS ri ght here.

CHAI RVAN APOSTCOLAKI'S:  So the cutset | was
| ooki ng at included this event, whichis -- that wll
resol ve

MR. WACHOW AK:  Ri ght.

CHAI RVAN APOSTOLAKI S:  Maybe better.

MR WACHOW AK: So the first --

CHAI RVAN APOCSTOLAKI S:  The first one was
t hi s.

MR. WACHOW AK:  Then the interesting thing
about this --

CHAI RVAN APOSTCOLAKI' S:  Yes.

MR WACHOW AK: -- is that we have taken
away the ability to use the isolation condenser of the
CPS. This sequence is high, because one of our high
pressure systenms i s gone.

CHAI RMAN APOSTOLAKI' S:  Ri ght .

MR. WACHOW AK:  The nicest to have high

pressure systemis now gone, because of that failure
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of one CRD punp train.

CHAI RVAN APOCSTOLAKI S:  Now, conti nui ng
al ong these |ines.

MR, WACHOW AK:  Ckay.

CHAI RVAN APOSTOLAKI'S: | have a coupl e of
comments. So in many of these cutsets, you have the
m spositioning of the two valves that kill the CRDs.
And these are due to --

MR, WACHOW AK:  Pre.

CHAI RVAN APOSTOLAKI'S:  Pre-event.

MR WACHOW AK:  Event.

CHAI RMAN  APCSTOLAKI S:  And the human
errors have killed those independently. And because
you have availability of 4.8X10° for each one and
then if you do the cal culations, you multiply themand
what the cutset will be. So I'mwondering why they
are independent. The joint availability, if you
multiply, is around 2.5x10°. And | nean, if you have
human errors of this type, usually there is sonme sort
of dependence. And again, because these two events
appear in the nmajority of these cutsets, they wll
probably submt back all the nunbers.

So maybe that's somet hi ng you have to | ook
at .

MR. WACHOW AK: That is sonething that we
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shoul d | ook at.

CHAI RVAN APOSTCOLAKI' S:  Yes.

MR. WACHOW AK: | believe it is something
that we did look at. | just don't have the nunber or
the answer off the top of ny head. W did do a
oper at or dependence analysis and I'Il have to | ook at
the justification, |ook for that.

CHAI RVAN APOSTOLAKI S:  But that anal ysis
shoul d not be separate fromthis. | nmean, it's not a
sensitivity study. It's sonething that you do
continue. Just as in the sanme cutset you consider the
common cause failure of those squib valves. You do

have that. So it seens to ne that hunman error shoul d

be sonme dependence there. | don't think the nunber
will change that nuch, but assuming it is, but
ultimately it's right. | mean, you answered.

MR. WACHOW AK: | agree that that m ght

make a difference.

CHAI RMAN APOSTOLAKI' S:  Ri ght .

MR. WACHOW AK: One of the things that we
have done and we'll talk about this later, we have
done a change to the plant in Rev 2 of the DCD, the
upcom ng Rev 2 of the PRA

CHAI RMAN APOSTOLAKI' S:  Ri ght .

MR. WACHOW AK: That we don't want this
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the way that this is set up here, but we |ose the

i sol ati on condenser systemfromsonet hi ng as si npl e as
not starting two CRD punps. So the plant has been
reconfigured so that this sequence in the mddle here
goes away and now it | ooks nore |like the | oss of off-
site power at the generic transient.

CHAl RVAN APOSTOLAKI S:  Yes. Now - -

MR WACHOW AK:  We'll have to ook into
t hat operation actually.

CHAI RVAN APOSTCOLAKI' S:  Yes.

MR WACHOW AK: | know we --

CHAI RMAN APOSTCLAKI S:  That's why
wonder ed.

MR WACHOW AK:  Because when the
dependence analysis based on all the cutsets and |
just don't renenber how that one cane out off the top
of ny head.

CHAI RVAN APOSTOLAKI S: Wl |, renenber
cutsets that are here are sinply the product.

MR WACHOW AK:  Yes.

CHAI RMAN  APOSTOLAKI S:  Yes. The
i ndi vi dual sequences, you know, if you |ook at these
three or the --

MR WACHOW AK:  Yes.

CHAl RVAN  APOSTOLAKI S:  -- loss of
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preferred power tree, they all seem to have a
probability frequency of 2 or 3x10'°. So | guess we
have nuch of those or if you have enough, you have 10
8.

MR WACHOW AK:  Yes.

CHAI RVAN APCSTOLAKI S: Ckay.

MR WACHOW AK:  And so these are the
cutsets you are tal king about.

CHAI RVAN APOSTCOLAKI' S:  Yes.

MR. WACHOW AK:  The top ones are --

CHAI RMAN APOSTOLAKI S: Yes, yes, yes, Yyes.
So I'mlooking at No. 16. | don't know if you have
16. Well, all of these ook at them Number -- yes,
the first one. You see one of these is m sposition of
valve 13A, 13B. This is the CRDS. Since 4.8x10 7
4.8x10% and if you nultiply the 1, 2, 3, 4, 5 nunbers
under event availability, indeed, you get the cutset
probability, that nunber.

MR WACHOW AK:  Yes.

CHAI RVAN APOSTOLAKI S:  So that does nove
alittle bit too, because it's independent.

MR. WACHOW AK: They were treated as
i ndependent .

CHAI RVMAN APOCSTOLAKI S:  So there are such

lines. W look into it.
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MR WACHOW AK: Yes, we'll look into it

|ater. There m ght be a reason for it, because | know
we did this analysis to |look at all those cutsets or
dependent actions within cutsets.

CHAI RVAN APOSTOLAKI S:  And so ny ot her
comment was if you look at the cutset probabilities,
they are 10 "*°, right? So you have about 40 such
sequences or so to bring it up and | think you do.

MR, WACHOW AK:  Yes.

CHAI RVAN  APOSTOLAKI S:  Because the
sequences are under 44, they show you nore seguences.
So if we take another 1 or 2.5x107 and nultiply that
by 40, | get up to 10% So any one of those mght be
a new CCF squib valve and the m spositioning of the
val ves of the CRDs, they are al nost everywhere

MR WACHOW AK:  Yes.

CHAI RVAN APCSTCLAKI S:  They are al nost
everywhere, if not everywhere.

MR. WACHOW AK:  Yes. The m spositioning
of the valves --

CHAI RVAN APOSTOLAKI' S:  Yes.

MR WACHOW AK: -- turns out to be the
dom nant failure node for the CRD

CHAI RVAN APOSTOLAKI' S:  CRD, yes, okay.

MR. WACHOW AK: So the question, one
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guestion could be |like what when we did the standby

liquid controls. Should these valves be instrunented
inthe alarm so that that can happen? The answer is
probably yes. Are we required to do it for the 10 "®
sequence? No. And so at this point, we haven't gone
back and said you have to do that. W have said we

woul d |i ke you to consi der whet her or not you woul d do
t hat .

CHAI RVAN APOSTCOLAKI' S:  Yes.

MR WACHOW AK: It's a human- man- machi ne
interface being the things they are | ooking at.

CHAl RMAN APCSTOLAKI'S: | guess you are
partial to the issue of acceptable risk. | nean,
there i s al ways a sequence that we don't need, that we
don't want to push.

MR, WACHOW AK: R ght.

MEMBER SIEBER. | don't have a quarrel
with that.

CHAI RVAN APCSTCLAKI S:  But at the sane
time, there are certain rules when you do PRA with
dependence and all that and it would be nice to foll ow
t hat .

MR WACHOW AK:  Well, it would. "Il take
a |l ook at this.

CHAl RMAN APOSTOLAKI' S:  Yes, | understand.
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MR. WACHOW AK: If | have the informati on

with ne on ny conputer, over lunch | can give you the
answer before we conme back fromlunch. W went
t hrough and we | ooked at all those pairs and there is
a msposition on all of those pairs in our
docunentation. | just have to find it.

CHAI RMAN APCSTOLAKI'S:  Right. Okay.
Thank you. Now, if we go back in the sequence?

MR. WACHOW AK: Okay. You want to | ook at
the tree or do you want to | ook at the --

CHAI RVAN APCSTOLAKI S:  No, the
description. That was really very nice.

MR. WACHOW AK:  The descri ption?

CHAI RVAN APOSTCOLAKI' S: Yes.

MR WACHOW AK:  Let's see.

CHAI RVAN APOSTOLAKI'S: I njection systens
fail.

MR. WACHOW AK: I njection systens fail.
What el se?

CHAI RVAN APOSTOLAKI S:  Regarding the
gravity system

MR. WACHOW AK: And the active systens.
So when you go back to the cutsets, the gravity-driven
systemis failed by the squib val ves.

CHAI RVAN APOSTOLAKI'S:  Yes.
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MR. WACHOW AK: And then that operator

action, the operators fail to recognize the need for
| ow pressure injection.
CHAI RVAN APCSTOLAKI S:  Ri ght.

MR. WACHOW AK: That operator actually is

in there.

CHAI RVAN APOSTOLAKI S: Wi ch, by the way,
| checked out. It was pretty nice. You have nice
stuff. | nean, you follow the EPRI cal cul ator and the
bundl es of the hardware and so on. This goes -- no
comment on that. But the gravity system | nean, it's

a passive systemand you assune that it will work as
long as the lines are open, right?

MR WACHOW AK:  Yes.

CHAI RVAN APOSTOLAKI S:  Have you done any
calculations to confirmthat? | mean, are there any
uncertainties anywhere that mght make this -- there
is alot of work now, especially com ng out of Europe,
the European Union where they are |ooking at the
possi bl e failure of passive systens. | nust say |
haven't seen in any of those papers a snoki ng gun that
says hey, everybody is missing this. They really are
proposi ng ways of doing the FMEAs and HAZOPS to
identify potential failure nodes. And ny question is

what these guys are saying for what applies about the
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gas reactors, you know, in water.

But we don't second guess in various
paranmeters that they use in the thermal-hydraulic
analysis of these systens and often the pipes,
transfer efficiency and so on. And it turns out that
for sone conbination of values there, because there
are distributions, you do get say high tenperatures.
You eval uate sone criteria.

And |' mwonderi ng whet her you are worri ed
about it. | nean, you never brought any anal ysis that
| have seen in the PRA, but do you worry at all about
it? | nmean, do you have any cal cul ations or are these
cal cul ations including uncertainty or are they best
estimate calculations and they are all net the
criteria?

MEMBER SI EBER  First of all, I think the
cal cul ati ons of thermal-hydraulics --

CHAI RVAN APCSTOLAKI S:  Yes.

MEMBER SIEBER. -- are an action of
something for this point.

MR WACHOW AK:  The --

CHAI RVAN APCSTOLAKI S:  Right. But best
estimates? | nean, if you never see the
uncertainties, you will never find them

MEMBER S| EBER: Best estimates. The big
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issue with this plant is the reactor vessel is al nost
100 in times and there is a very trenmendous anmount of
wat er there.

CHAI RMAN APOSTOLAKI'S:  That's right.

MEMBER S| EBER:  And you don't go bel ow t he
first foot of the core under any sequence that |
recall, as far as --

MR WACHOW AK:  Yes, in the PRA success
criteria, | think some of the -- just a couple of
sequences dipped a little and then cane back on.
Those were all -- see, in what we have reported, you
don't see the thermal -hydraulic uncertainty issue.

MEMBER S| EBER  Yes.

MR. WACHOW AK:  That's one of the things
that is an ongoing dialogue with the staff. | have a
short presentation on howwe're trying to resolve this
alittle later today.

MEMBER S| EBER  Ckay.

MR WACHOW AK:  But | understand that the
issues in where | amin doing this for the PRA we
have certain tools and certain ways of cal cul ating
this that for all of our purposes, we showthat we can
-- we get plenty of flow with margin. | perforned
cases that was using MAAP and trying to adjust things

like the friction, a surrogate for friction on the
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val ve com ng i n and, you know, you woul d have to go to
very, very --

MEMBER S| EBER:  Smal | val ue.

MR WACHOW AK:  -- small val ues before we
get to a case where we end up nelting the core. And
we think that the success criteria that we have is
conservative in there now and the question is though
how do you prove it using the tools that you have
t hat we have avail able to us? That's what is what the
special of the staff is at this point.

CHAI RVAN APOSTCLAKI'S: | understand the
plant in this particular report on this.

MR WACHOW AK: Yes. Alittle different
t han we had found before, but | have a slide on that
| ater.

MEMBER ABDEL- KHALI K: A rel ated questi on.
You nmade a statenent somewhere in your report that
maybe due to high pressure as expected when squib
valves are fired open, is this based on a dynamc
| oadi ng anal ysis of the points where these val ves are
| ocated? Do you sort of shockwave situation
calculations or anything like that or was this just
sort of based on experience?

MEMBER S| EBER  Yeah.

MR. WACHOW AK:  Well, the first thing that
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we have is there is a check valve in that line that is
expected to prevent that, the pressure wave from
getting back to the GDCS pool. W would al so have the
structural -- you know, if that failed, do we have a
failure of the GDCS pool? And the answer | got back
was the check valve is supposed to prevent that and
they don't think so.

VEMBER ABDEL- KHALI K Wl |, not
necessarily the failure of the pool.

MR, WACHOW AK:  Ckay.

MEMBER ABDEL- KHALI K: 1'mtal ki ng about
failure of the pipe itself.

MR.  WACHOW AK: Failure of the pipe
itself?

MEMBER ABDEL- KHALI K:  Ri ght.

MR WACHOW AK: |Is this the case where the
val ve opens when it is supposed to or is this a case
where the val ve opens when it is not supposed to?

MEMBER ABDEL- KHALI K:  When t he val ve opens
when it is supposed to.

MR. WACHOW AK: Ckay. In that case, there
shoul dn't be really any shockwave at all. The val ve
is not supposed to open until the pressure of the
reactor is down probably close to around 30 pounds.

MEMBER S| EBER:  Ri ght.
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MR. WACHOW AK: It opens at a | ow

pressure. So, you know, we didn't go through the
whol e second half of your question about the 105
second tiner.

MEMBER ABDEL- KHALI K:  Ri ght.

MR. WACHOW AK:  The 105 second timer is
there to allowthe reactor to depressurize before the
squi b val ves open the GDCS |ines. So the idea there
is that they would -- that those valves don't open
until there is alnost no pressure in the reactor. So
that you are right at the point where they have the
water and the GDCS tank will allow the flowinto the
reactor. The calculations that were done for the
desi gn basis determ ned that proper tine point.

So when you get the ECCS signal on Leve
1, there is a sequencing. The first -- sone of the
SRVs own themfor atinme period and then first tine it
could reach the DPVs open and then the next bay and
then the final bay and then all about -- the tine and
the final ones open. The reactor is close to
depressuri zing and the GDCS valves will then open.
Because what we don't really want to happen, we took
the check valve in the line to prevent backfl ow just
in case the valve opens early. But it's an open check

val ve.
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So we don't want the valve to be closed in
the line and then have to be reopened by the head of
the water, the GDCS pool. So it's nornmally an open
check valve. And you wait until the pressure of the
reactor is |low enough, so that when you open that
squi b valve, it doesn't seek the check val ve and t hen
it has to reopen. W would open the squib valve only
after we would have calculated that the flow would
start and that's where those tiners and perm ssives
all conme in.

So | think in the PRA though we, outside
of sonething | |ooked at --

MEMBER ABDEL- KHALI K: W have determ ned
that of all pipes disinitiation of the squib valves we
will say as failure of the squib valves to open from
a nechanistic standpoint, because it's just gone
through all that water and never making it to the
react or vessel

MR WACHOW AK:  The effect would be the
sane.

MEMBER ABDEL- KHALI K:  Ri ght.

MR. WACHOW AK: But once again, |'m not
sure that there is going to be significant | oading on
those pipes by the tinme you get to the point where

t hey woul d open.
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MEMBER ABDEL- KHALI K Ckay.

VICE CHAIRVAN SHACK: | guess it's a
guestion of whether your risk of failure that -- your
timer failure on that.

MR. WACHOW AK:  Yes. Well, it's a tinmer
failure in conbination wth the |low pressure
perm ssive failure. So that would fall down into the,
basically, the 1&C cover node failure, which also is
included in the nodel and is stuck on the -- or is
al ready included in the failure success later. So |
don't think it would add nuch by explicitly calling
those out, other than in the description maybe sone
there, but | don't think the results would change.

Because once again, remenber that this is
all in the 1& system [It's not |like we have an
i ndividual timer for things. This is all built into
the logic cards, so there is logic nodules that do
timers. There is logic nodules that do pressure
conpari sons and where those cone together, right now
we couldn't say if both of those cal cul ati ons are even
done on the sane processor.

So | want to nake sure that | have covered
everything. SCRAM was successful. The water |evel
goes down and you really don't get water |evel

recovery. In nost likely cases, the CRD punps that
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fail. ADS works. The depressurization is what causes
ICS to be ineffective.

MEMBER SI EBER. Ri ght, can work.

MR. WACHOW AK: So ICS nost likely would
work just fine, but it can't, because there is no
pressure in the reactor. In here, | said injection
systens fail. This covers GDCS as we said, FAPCS and
fire water, as we said, and then this is the part
where | think we list the four. This also includes
t he second CRD punp. So we fail one CRD punp here and
t he second CRD punp failure cones in down here.

In the end, this is the core danage
sequence where the vessel fails at |ow pressure and
when the vessel fails, the lower drywell water |evel
is going to be low, below the |level of concern for
steamexplosion. So this is what defines the Level 2
interface on these sequences.

Were there any ot her questions about this
particul ar sequence?

VI CE CHAI RVMAN SHACK: When was this
conducted, is a question maybe? Now, |ook at the
seismc event tree, which has sone simlarities to
this. Wen you go through the seismc event, you have
| ost D/ C power now, so now you really -- you know, you

have an isol ation condenser in a passive system |f
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you SCRAM you don't count the isolation condenser
system If you fail to SCRAM and you inject the SLC
system you then take credit for the isolation
condenser systemand you | ose the passive systens for
the effect it |leads to, the control.

Wy do | credit the isolation condenser
when | inject the SLC and | don't when | SCRAM?

MR. WACHOWAK: [It's a good question.
Fortunately, there is an answer.

VI CE CHAI RMAN SHACK:  Ckay.

MR. WACHOW AK:  One of the things you
nmenti oned was that you lose DJC power. You actually
| ose A/ C power because of the power. So -- well
there is a thing about D/ C power that we'll tal k about
in this next part of this, but you | ose A/ C power.

What we have for the -- in the atl as case,
there is an inhibit of ADS, so if we had a valid SCRAM
signal, then the APRVs don't show a downscal e | ow for
some short time period. ADS is prevented from
operating. |It's locked out. So in the atlas, ADS
never actually actuates at | ow |l evel depressurization
t hat takes out the isolation condensers.

So what happens in the atl as especially in
t hat case, we | ose feedwater, which in the atlas is a

-- 1 don't want to say it's a good thing, but it aids
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in the short-termresponse because we want the water

level to come down low to start the power |evel

reducti on.

MEMBER SI EBER  Ri ght.

MR. WACHOW AK: Ckay? Then standby liquid
control will go in and signal them with a standby

liquidcontrol system The ADS inhibit has already --
that's part of -- it's either the same logic or it
takes the sane signals to do that.

So wi th standby i quid controls com ng in,
wat er | evel s com ng down, power |evels is conm ng down
and at one point there, we'll close in a couple
m nutes into the sequence the isol ati on condensers are
able to renove decay heat and keep the level at a
steady state there w thout any injection com ng at
all.

VI CE CHAI RMAN SHACK: But you told nme here
| needed the injection. | couldn't do it with just
t he seal ed system

MR. WACHOW AK:  You need the injection to
prevent the ADS. |In the atlas condition, the atlas
condition itself prevents the ADS.

VI CE CHAI RMAN SHACK: Prevents the ADS.
Ckay.

MR. WACHOW AK:  Once again, it's conplex
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and we' || see alittle bit later that it doesn't work
that way anynore. Well, we didn't want that. W
didn't want to have to go through those things and
chal I enge our depressurization quite so nuch. So we
have done a design change to the plant in that
i sol ati on condensers are just by -- in the | oss of
feedwater, loss of off-site power events. W won't
depressurize unless we really have to.

MEMBER S| EBER: That's good.

MR. WACHOW AK:  Any nore on this sequence?
W' Il come down t hrough and we're going to find pretty
gui ck that we have gone through all our CDF in just a
f ew sequences.

MEMBER SI EBER:  Two, yes.

MR WACHOWAK: Is it tw or is it four?

MEMBER SIEBER. | didn't know what you
mean by all of your CDF

MR. WACHOW AK: 99 percent. The next one,
t he next sequence is, notice, the sane sequence, TP
wat er plus | oss of feedwater and it's Sequence No. 44.
You can use the feedwater, | oss of off-site power with
that tree structure i nterchangeably. And what we have
here is exactly the sanme thing. And the reason is
because the loss of -- the result of the | oss of off-

site power is, essentially, |loss of feedwater.
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And total inmmediate |oss of feedwater is
the only way to get in -- was the only way to get into
t hat scenari o where you chal | enge t he depressuri zati on
signal on the timng. So this one goes exactly the
sane.

The next one | have in the package here
shoul d be --

MEMBER SI EBER:  Anot her LOPP

MR WACHOW AK: It's another LOPP one, but
it'"s not a LOPP that only contributes 1 percent and
it's Sequence 49. Let nme -- yes, | was going to bring
up the picture that we were using to illustrate
before, but Sequence 49 is this sequence down here.

So, once again, we have a short-term
failure. ADS fails. Now, this is one of these things
where it's hard to tell fromthe picture what is
exactly going on here, but what we found is that in
this particular sequence, the only things that are
causi ng t he depressuri zation failure here that nake it
t hrough truncation is the | oss of D/ C power.

MEMBER S| EBER  Ckay.

MR. WACHOW AK:  Ckay? Now, the |oss of
D) C power, isolation condensers still have a chance to
wor k because there's two parallel paths for injecting

or for initiating isolation condensers. One is a poly
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hai rpin valve and the other is a |oss of power. It
opens on a loss of power. So if we lose all of our
batteries, then these particul ar val ves can open. So
t his sequence here though has the nechanical failure
of those valves to transfer or other things that could
fail, fail those in the sequence.

So that is why you can -- that is why the
sequence works here. |If loss of DJC power fails
depressuri zation, then it's possible that the GDCS or
the ICS can work. Once again, you go through the
different scenarios. Here we | ook at pressure relief
because since you have it open, isolation condensers,
the vessel will remain at pressure and you woul d have
to relieve that pressure without -- before you break
the vessel. W say that that mechanical function, the
relief valves, works.

Once again, because it's D/C, |osses of
D) C power, those conme on through and the | oss of DC
will also fail the CRD systemand t he SRVs and you end
up in a high pressure sequence. And go back to the
description, and this is the generic description here.
| was tal king nore about howthe cutsets end up or the
i ndividual ternms fail these things. So we end up with
a vessel failure at high pressure.

MEMBER SIEBER: That's pretty exciting.
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MR. WACHOW AK: Yes, it would be.

MEMBER SIEBER: The last line is |icense

revoked.

MR. WACHOW AK: The next sequence down is
a nmedi um LOCA sequence. | don't have the picture for
this one to go though it, so we'll try to do it in

words. Less than 1 percent is where we are here down
in this sequence. This graph, the nmedium LOCA |iquid
in ESBWR is nost likely a GDCS |ine maybe or sone
other, like an isolation condenser discharge line
break, sonething like that.

So it's one of the connections to the
vessel that isinthe areathat is normally covered by
wat er during power operation. So once we nobve up
beyond, up to the steamlines and the DPV |ines and
| CS |ines, those woul d be steaml i ne breaks that woul d
be MLS under the sanme thing, but in these cases the
M.L woul d be GDCS lines or the ICS, whichever one.

In this particular case, the fault tree

handl es which one it is. |f there is terns in there
that thereis asplit fraction, if youwll, that says
it's GDOCS line versus the other |ines, because the

GDCS line affects the success criteria of the GDCS,
we' re probably going to separate those into two event

trees for the Rev 2 and you will see a GDCS li ne.

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

119

Vell, | think what we're going to just do
is go through each |i ne i ndependently and show what is
going on there rather than aggregating. It cuts down
on expl anations and so forth.

MEMBER ABDEL- KHALIK:  So failure of one of

the equalizing lines, even though you had a 60
mllinmeter sort of restriction right at the connection
with the vessel, would fall in that category?

MR. WACHOW AK:  Yes. The way we did the
demar cati on between snmall and nmediumliquid is the CR
-- one CRD punp needs to be able to keep up with the
fl ow through the break in order for it to be a small,
so that is about a 25 mllineter line. So the 60
mllinmeter would be a nedi um pi pe range.

MEMBER ABDEL- KHALI K:  Ckay.

MR, WVACHOW AK: As | said, if you look in
t he design basis LOCA, the anal ogous sort of thing,
Chapter 6 of the DCD, this would be called the GDCS
line break. Successful SCRAM vacuum breakers do
performtheir function so that the containnent works
as a pressure suppression containment. Feedwater is
now failing in this scenario for one of various
reasons that feedwater can fail. W have no | ow
pressure injection. Further depressurization is

unsuccessful and then the GDCS lines fail to provide
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sufficient flow.

So a couple of things that we didn't
consi der here, FAPCS. Right now we don't have an
anal ysis that shows in the LOCAs that we're going to
get -- that we can continue with FAPCS |ong-term
because of where the suction is taken out of the
suppression pool. W have got to do some nore work on
| ooking at that particular scenario to see if we can
mai ntain long-termcooling in the LOCAs using a punp
source fromthe suppression pool

It's different than the equalizing |ines
since we don't have to worry about NPSH and ot her
things there. This punp source fromthe suppression
pool, we didn't have enough information to tell if we
could flood that long-term As we refine, get nore
details on howthat is connected into the suppression
pool and what type of controls that there are that are
going to be on the punp, we may be able to add that in
later. W just didn't have the information for you at
this point.

W didn't ask the CRD in the event tree,
we sai d because of an inadequate water supply. Once
agai n, we have changed or have upgraded t he anmount of
water in the CST since when this was originally done,

we' | be re-performng that success criteria
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calculation to determne if there now is sufficient
water in the CST for the nmultiple cases.

But in the end, since ADS was successf ul
at the low pressure case, the lower drywell water
level is high in the Level 2, which will result in
st eam expl osi on and the contai nnment failure.

MEMBER ABDEL- KHALI K: Wbw.

MR. WACHOW AK:  And if you | ook at the
| ast presentation, the X vessel explosion was about .8
percent of CDF. That is the sequence. Any questions
onthis one? So it's not a good scenario, but luckily
a |l ot of things happen to be able to get there. Those
are all of themthat were at, approxi mately, 1 percent
and higher. Everything else is less than 1 percent.

MEMBER S| EBER: Sone are expensive.

MR WACHOW AK:  So | can tal k about ot her
scenarios, but --

CHAI RMAN APOSTOLAKI S: Ckay. The sequence
process. Go ahead.

MR WACHOW AK:  Well, let ne see.

VICE CHAIRVAN SHACK: Relief valve
failure, do you consider it a sequence? The
probability of one of these valves failing versus the
probability that all of themwould fail for this is

about the --
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MR WACHOW AK:  Rel i ef.

VICE CHAIRMAN SHACK: -- | think the
safety relief valve.

MEMBER S| EBER: The safety val ve.

MR. WACHOW AK:  Yes. In these particular
scenarios where it's not an atlas case, it's just
removi ng the KD, we have shown that all we need is one
relief valve to lift to prevent the vessel fromover-
pressuri zi ng.

VI CE CHAI RVAN SHACK: But this is -- now,
this is a LOCA?

MR. WVACHOW AK:  And it's even less. Kkay.

|"msorry, | was off back on the -- let me back up to
t he sequence. | was -- okay.

VI CE CHAI RVAN SHACK: |'mjust asking in
t he LOCA sequence that you have, | nmean, you really do

assune that all the safety relief val ves were worki ng,
fail to open with the probability of 3x10* which
seens very high

MR. WACHOW AK: Ckay. Now, | understand
your gquesti on.

VI CE CHAI RMAN SHACK:  Sure.

MR. WACHOW AK:  That particular scenario
that you're tal king about is in one of the steam LOCA

scenari os.
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VI CE CHAI RMAN SHACK: Right, it's a steam

LOCA.

MR WACHOWAK: It's not this one. It's
a steam LOCA. W |ooked at that two different ways.
One, from the spurious opening of a DPV and then a
spurious DPV initiation signal. So those values are
really calculated differently. Al of themopening is
not a conmon node failure of DPVs t hensel ves openi ng.
That is afailure inthe control systemthat initiates
those. W think that value is actually very high

There is a different cal cul ati on that was
done in Chapter 15 for the probability of a spurious
actuation of a DPV or of that systemand it was | ower
t han the value that we used in the PRA

VI CE CHAI RMAN SHACK: So if you took a
value from5750 for a spurious ADSinitiation, that's
t he val ue you used?

MR WACHOW AK: It has the value that we
used. We didn't | ook at our specific control system

Now t hat we know nore about what our control system

| ooks like, we'll be able to go in and do a better
job, still not -- we won't have everything there, but
we will have a better job of being able to cal cul ate
t hat .

VI CE CHAlI RMAN SHACK: But even with that
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high frequency, it doesn't seem to be a big
contri butor.

MR. WACHOW AK: Because it's a steam LOCA.

VI CE CHAI RMVAN SHACK:  LOCA.

MR WACHOW AK:  Steam LOCAs are very easy
to handle in ESBWR  Steam LOCAs are -- basically, you
don't even -- in many of the cases you don't have to
consi der much on AD -- on the depressurization system
It sets it up. A large steam LOCA sets up GDCS to
work and a spurious ADS signal sets up GDCS to work
and it gets you alnost all the way. The initiator
gets you alnost all the way there.

VI CE CHAI RVAN SHACK: But in your design
to do this.

MR. WVACHOW AK: It is designed to do that.
A steamline break is part of the design, essentially.
So we wouldn't expect to see LOCAs that contribute
highly to all this.

MEMBER S| EBER: And after the bl owdown,
you have still got a fair amount of inventory.

MR. WACHOW AK:  And there is still -- yes,
right. You're not losing inventory along with the
bl owdown.

MEMBER SI EBER. Wl |, you're |osing sone.

MR. WACHOW AK: And it's going to one
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pl ace.

MEMBER SIEBER  Not a |ot.

MR. WACHOW AK: Because now it's -- any
inventory that you lose is going into the GDCS pool to
be ready to shipped back right into the vessel. So
steam LOCAs are very easy to handle in the ESBWR

MEMBER SIEBER: | think the operators
coul d even go eat lunch, right? Wit until it's done.

MR. WACHOW AK: Ckay. Are there any other
guestions? Well, no, | was noving on to one other
thing that | wanted to | ook at here, and this was our
| ong-termcooling. W have gone back and forth on
this. Revision O of the PRA had the 72 hour sequences
all built into the CDF, but we didn't transfer. W
didn't transfer those to the Level 2.

In Revision 1 we perforned the Level 1
only out to the short-term well, 24 hour, 24 hour
stabilization, but didn't |ook at what m ght happen
later on in the nain section of the report. 1In the
sensitivity area we |ooked at what was actually
happeni ng in those | onger term sequences.

Now that we have gone through this
exerci se and we know how we're going to treat these,
| think the next rev we're actually going to bring

t hem back up again and treat the Cass |l sequences

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

126

I i ke contai nnent bypass sequences. Wll, what we did
here was we took everything that was listed as C ass
I, so like if I went back to ny sinplified event
tree, is that clear, these things here where there was
some kind of successful injection, but there was a
contai nment challenge, so like this path here, this
path here and this, | think it's that path.

The ones that -- where we have successf ul
GDCS, but we want to have | ong-termcooling, soit's--
the cooling is being provided by sources inside of the
containment. And so that's why on your big event
trees you can see how those were all expanded. W
consider all the systens that we had left that we
hadn't credited already and any ot her systens that
m ght becone avail able for those tines and | ooked out
to a longer tine frane.

And what we ended up findi ng was t hat nost
of these sequences, when you consi der everything el se
that we have left, don't really contribute that much
nore. Were we ran into sonme issues in Rev 0 was that
we didn't credit all the systens that we actually had
on those branches and the nunber cane out to be 8
per cent of CDF or sonething nuch higher. W show here
that it's really a nuch lower contribution

And they are not in the Level 2 now as
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bypasses, but we would add this extra 4x10*" to our
bypass sequences. Things would really be unchanged.

MEMBER ABDEL- KHALI K:  Now, you indicated
that steam|ine breaks inside the containnent are
really easy to handle, because globally sonehow t hat
steamis going to condense and you're going to retain
inventory inside the containnent. How about steam
| i ne breaks outside containnment?

MR. WACHOW AK: A break outside
contai nment i s considered, but theinitiators on those
are -- tend to be very | ow because it starts with a
break and t hen you have to have a failure of isolation
before it's really a long-term | oss of cooling.

MEMBER SI EBER | sol ation issue.

MR. WACHOWAK: So the initiators on
t hose, which you get through the isolation, takes them
down out of consideration.

MEMBER S| EBER: Part of the redundancy and
t echnol ogy.

MR. WACHOW AK:  And on the ones that were
i nvol ved. You know, the reactor water cleanup lines,
because the lines are so big and they go so many
pl aces, the initiating event frequency is higher on

reactor water cleanups because of the length of the

pi pe.
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MEMBER S| EBER:  Ri ght.

MR. WACHOW AK: W had the designers add
athirdisolation valve into that system so that even
t hough we have nore pipe, the conbination of pipe
break plus the failure of the isolation remains |ow
like the rest of them

MEMBER S| EBER: Seens |ike there are quite
a few pl aces where your Rev 0 PRA pronpted you to make
sone corrections. |s that correct?

MR WACHOW AK: The Rev 0 PRA, the
devel opnent of the Rev 0 PRA and sone of the things
that still made it into the Rev O PRA pronpted us to
nmake sone design changes.

MEMBER SI EBER Um hum

MR. WACHOW AK: O her design changes were
pronpted by other things. Some of them used
probabilistic argunents to nmake the design changes,
but not the CDF probabilistic argument. It's really

nore of an investnent protection probabilistic

argunent .

MEMBER S| EBER  Ckay.

MR. WACHOW AK:  And we'll get into that
one. Well, that's not the water |evel issue. Wat we

saw here is that even considering that water |evel

problem we still had a very low CDF. So is this a
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case where the PRAis going to require a change to the
plant or will sonething else -- we |like the change.
| like the new change. W can tal k about that.

MEMBER SIEBER: Well, that's an argunent
for doing the PRAs early in the design process, if you
can, after you |ose sonething and you' re working in
that white band where you don't know too nuch about
it.

MR. WACHOW AK:  You can. At every phase
we will probably find sonething that we didn't think
about before.

MEMBER SI EBER. So you plan to keep
updating the PRA as the design becones nore firm and
final?

MR, WACHOW AK:  Yes.

MEMBER SIEBER: That's true. kay.

MR WACHOW AK: I n some cases where we
find sone things that we nmay need to address, they
will come in in the base Level 1 nodel. They wll
come in when we're trying to do the focus PRA for
RTNSS. And so every aspect of the design that is
perfectly fine in calculating our base core danage
frequency doesn't work out so nice in the RTNSS
cal cul ati on, we have got to circle back and do sone of

those |i ke the val ve where we suggested noving to a
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different fire area phase.

MEMBER SI EBER  Ckay.

CHAI RVAN APCSTOLAKI S: Ckay.

VR. VWACHOW AK:  Anyt hing el se on
sequences?

CHAI RVAN APOSTCOLAKI' S: No.

MR. WACHOW AK:  Ckay. | want to nove to
t he next section. W tal ked about sone of this stuff
through now, but | think we passed this one out
earlier, the update and what we called information
exchange when we canme out to see the staff a couple
weeks ago.

What was the hard break that we had to
take? Was it noon, noon to 3:00?

CHAI RVAN APOSTCOLAKI S:  Yes.

MR, WACHOW AK: Ckay. | will try to nake
sure |'mat a break point here in 20 mnutes. Ckay.
What | want to tal k about in this next section is the
Revision 2 of the PRA, what it is we're going to do
with Revision 2. That is probably what we'll cover
before lunch, and then | want to tal k about the effect
of sone mmj or design changes that were done between
Rev 1 and Rev 2 of the DCD. It's not reflected in the
PRA yet and we'll talk about howthat is going to al

fit together. Ckay.
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Now, in the base nodel of the PRA and
what | mean by base nodel, this is the main -- what we
t al ked about earlier, the Level 1 nodel. Level 2 for
nost internal events is what we base everything off
of .

W're including the isolation condenser
addi tional water volune. That is the mmjor design
change that was done. W'I| talk about it nmore in
detail, but we added water to the isolation condenser
during operation so that now, we don't need to run two
CRD punps to keep the water |level up. So we added
water into the isolation condenser systemitself to
elimnate the need for the CRD. That will be included
in there.

That is probably going to be the biggest
change of everything because it changes the structure
of the event tree, the two |arger event trees there.
And, as we saw, we're going to affect the top 90
percent of the cutsets by making this change. Ckay?

The next thing that we're going to include
are the actual, | won't say actual just yet, but our
| &C architecture and requirenents. W have sel ected
potential vendors for the different pieces of our |&C
systemand so now we know what t hose systens are goi ng

to be able to do. W have a set of requirenents that
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are out there for our |1&C system and we have our
requirenents set for the Diversity and Defense-In-
Depth. Those things will all now be factored into the
PRA nodel

MEMBER S| EBER:  Yes, right.

CHAI RVAN APOSTOLAKI S: How did you i ncl ude
that 1&C in the PRA?

MR WACHOW AK:  How did we include it in
t he PRA?

CHAI RVAN APOSTOLAKI'S:  Yes. | nean, we
should know how to do that. W better tell our
research staff, because they are spending a |ot of
noney trying to figure it out.

MR. WACHOW AK: Ckay. Maybe that gets us
to our hard break. There's two aspects to nodeling
| &C.

CHAI RVMAN APOSTOLAKI' S:  Ri ght .

MR. WACHOW AK: Ckay? The first is the
har dwar e confi guration, how does the signal get from
sensor into the | & and then from-- once t he deci sion
is made in the 1&C, how does it get out to the field.
That piece of it is what we know how t o nodel now.
The specifics of what is going on inside the brains of
the | & system which is the subject of the research,

at this point, we're treating as a sinple comopn cause
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failure.

A coupl e of things to consider with that.
One, we don't have a lot of control going on in this
ECCS system It's a conparative threshold trip type
system Maybe there are sone tiners put in there, a
square root here or there, sone things |like that, but
there is really not a lot of control systens wth
f eedback that can get us into nultiple devel oped
states within the systemthat could do unpredictable
t hi ngs.

So we don't think that this particular
type of 1&C is going to be too far outside of being
abl e to be nodel ed with the sinple commbn cause nodel .

CHAI RVAN APCSTOLAKI' S: But that is comon
cause. | nmean, the nunmber will cone out where? What
is the nunber? Do you renenber?

MR WACHOW AK:  The nunber that we used in
the base PRA nodel is a 10°° conmon cause failure of
all software.

CHAI RVAN APCSTCLAKI'S:  But there is no
basis for that, is there?

MR WACHOW AK: \What we | ooked at for the
-- the basis for this is conmercial software systens
i ke here, you know, in the banking systens. They

have got to have such reliability in their systens and
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they design to that. W have to go through our
software design control. There is a process that is
going on within the human factors, | think they fal
under the human factors group, where a lot of this is
going to have to be di scussed.

But | would agree that right nowit's an
assuned nunber and what we need to do in sone cases i s
we need to | ook at --

MEMBER CORRADINI:  Sorry |I'm| ate.

MR. WACHOW AK: -- sensitivity anal yses
and that's part of our overall uncertainty picture.
But the good news is that we recognized that
uncertainty when we did the analysis for where the
diversity is required. So that is why when you read
the Diversity and Def ense-1n-Depth Report fromESBWR
you will see that the diverse systens are connected
into many, many nore functions than what we had
initially assuned in Rev 1.

So it will be attacking this one system
nodel. It has got some uncertainty to it, but we
think even with the uncertainty associated init,
because of the diversity with the separate systens,
t he di verse protection systemwoul d probably -- would
still be okay.

CHAI RVAN APCSTCOLAKI S:  So t he argunent
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then would be based primarily on the sequences

t hensel ves? You woul d have to have sonme huge common
cause failure for a lot of systens to be affected, but
|"mnot sure that the nunbers will nean anything. |
mean, what if | make the 10° 10?2 Am | going to see
a CDF junp up by orders of nagnitude?

And this is not -- when you say common
cause failure, you don't nmean -- which commobn cause
failure is this? Is it over one particular system or
across the systens, because that would be really too
much. | think --

MR WACHOW AK:  Yes, | understand the
problem That is why it's a hard problem and research
is working on this now.

CHAI RMAN APCSTOLAKI'S:  That's right. |
woul d stay away fromnunbers personally, at this tine,
and try to make argunments based on the sequences and
what goes where and maybe do a couple of sensitivity
studi es, because then you would have to defend this
10°° and | don't know where it cane from You said,
you know, the commercial software, but as far as
know t he dat abases are not there. And non-UPR peopl e
in general do not worry about comon cause fail ure.

MR. WACHOW AK: Ri ght, and mmi nt enance

i nduced.
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CHAlI RMAN APOSTOLAKI S: Because there is no

ACRS to | ook over them

MEMBER S| EBER: They don't have a | ot of
the architectural features either, and | think you
have to know t hat before you can do anyt hi ng.

MR, WACHOW AK: R ght.

MEMBER S| EBER: For exanple, is there
going to be a physical separation between protective
systens and engineered safety feature systens and
ot her control systens, three different systens or are
they going to be cross-connected? Are you going to
have hardwire elenents in the protection system or
| ocal nodul es, for exanple? You know, that has a big
i mpact on everything.

On the other hand, if you have nultiple
trains of, for exanple, engineered safety feature
systens and you use the sane software in every train,
then a failure in one will give you a failure across
t he board, which is common cause.

MR, WACHOW AK: R ght.

MEMBER SIEBER: So there should be some
diversity there or at | east some way around that.

MR WACHOWN AK:  And | think this afternoon
we can answer. We know enough to answer nost of those

things at this point.

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

137
VEMBER S| EBER: | have nore.

MR. WACHOW AK: But sone other things --

MEMBER SI EBER: | have a longer list than
what | said.

MR. WACHOW AK: The longer |ist we may not
be able to, but that list we're pretty close on
t hi ngs.

MEMBER SIEBER Al right.

MR. WACHOW AK: So aside from-- |
understand the concern there and we're going to do
what ever is avail abl e.

CHAI RVMAN APCSTOLAKI'S: | think it would be
wise to stay away from nunmbers and bring the case
using qualitative argunments, what goes where, what
does it do to diversity and all that stuff.

MR, WACHOW AK:  Ckay.

CHAI RVAN APOSTOLAKI S:  Because, ot herw se,
you know, you can have i nternal nunber of discussions,
why 10°° where did it come from you know, and all
that. And the nature of failures there is different.
| mean, you're not really tal king about a round of
failures anynore.

MR. WACHOWAK: No, it's --

CHAI RVAN APOSTOLAKI S:  Maybe specification

requi renents, whatever.
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MEMBER S| EBER:  Ri ght.

MR WACHOWAK: It's like one of those
m sposi tioning valve failures.

MEMBER ABDEL- KHALI K:  But PG 1145 requires
the applicants to denonstrate that the software has
worked up to 95 percent, so it's hard to reconcile
that 95 percent confidence |evel required with a 10°
probability.

MR WACHOW AK:  Yes. I'mstill unsure of
what 95 percent confidence that the software i s goi ng
to work neans either.

MEMBER SIEBER: Yes, | mean, if you | ook

at --
MR. WACHOW AK: That's part of it.
MEMBER SIEBER If you |ook at |&C

failures, in general, | think it's the transducers

that fail, the pressure sensors, the BP cells, the

t enper at ur e.

MR, WACHOW AK: R ght.

MEMBER S| EBER:  You know, the physical
stuff as opposed to sone piece of electronics in a
cool roomand so forth.

MR. WACHOW AK:  And we can nodel those.

MEMBER SIEBER: Yes. Well, you al ready

have a long history because they are using anal og
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systens, too, and you have, you know, |CS
MR. WACHOW AK: In this update we expect
to have additional design detail for our valve to

pl ant systens that wasn't avail able before. W're

still working with the engineers to make sure that we
get everything we need. |It's com ng along, so
additional detail is correct as much as | had

expected, you know, a couple nonths ago maybe, but
that is going to be expanded.

CHAI RVAN APOSTOLAKI S: You have decided to
do these things on your own initiative or as a result
of interactions with the staff or a m x?

MR WACHOWAK: It's a m x.

CHAI RMAN APOSTOLAKIS:  It's a m Xx.

MR WACHOW AK:  This first one was not
interaction with the staff.

CHAI RVAN APCSTOLAKI S: Ckay.

MR. WACHOW AK:  This one we knew we had to
do and we had some interaction with the staff on and
they want to see that. Additional detail for the BOP
systens, there was interaction with the staff.

CHAI RVMAN APOSTOLAKI S:  Ri ght .

MR. WACHOW AK: Once again, we already
knew we needed to do that. The next one is in the

conmbn cause area. W'Ill talk about this a little bit

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

140

nore. W're going to switch fromthe al pha nethod to
an MG nmethod. It is supported in our PRA software
and the things that we'll talk about a little bit
later. The things we tal ked about is uncertainty in
the paraneters and other things |ike that. W'IIl be
able to do that.

CHAI RVAN APOSTOLAKI'S:  That's interesting,
because | thought the al pha nodel was supposed to be
the latest and the bestest. Did the staff ask you to
do this?

MR, WACHOW AK:  No.

CHAI RVAN APOCSTOLAKI S:  It's conveni ence in
usi ng codes?

MR WACHOW AK: It's convenience with
codes and the ability to interpret the answers and
make sure that we can do the right kind of sensitivity
and uncertainty anal ysis that we want to do. W just
have difficulty with making --

CHAI RVAN APOSTOLAKI'S: | know. A |ot of
peopl e do.

MR WACHOW AK: Yes. So we think this is
t he whol e strai ghtforward way forward.

CHAI RVAN APOSTOLAKI'S: | checked, by the
way, one of your nunbers that you have for conmon

cause failure using the Ma and nunerically you get
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roughly the sane nunber, so it's not --
MR, WACHOW AK:  Ckay.

CHAI RVAN APOSTOLAKI'S:  This is not going

to be a major change in the nunbers, | don't think.

MR. WACHOW AK:  No. | wouldn't expect
this, in particular, to be a major change in the
nunbers.

CHAI RMVAN APOSTOLAKI S:  But sequenci ng
maybe.

MR. WACHOW AK: But where we get the
paranmeters from may change sone of the nunbers.

CHAI RVAN APOSTOLAKI S:  Conceptual ly, the
MGL paraneters are easier to understand.

MR. WACHOW AK:  Ri ght.

CHAI RVAN APOSTOLAKI' S:  The al pha stuff is
conpl i cat ed.

MR WACHOWN AK:  And it's also harder with
the al pha stuff if we want to nake a change |ike for
the rest of the PRA. You have to kind of redo
everything --

CHAI RMAN APOSTOLAKI'S:  That's right.

MR. WACHOW AK: -- when you want to do
those. So it was just nore difficult to work with.
W're going totry to do this. W believe it will be

strai ght f orward.
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We talked a little bit about this. W

have detailed in our top logic that I would like to
split into the event trees to make understandi ng the
sequences easier. This is really a persona

pref erence.

CHAI RVAN APOSTOLAKI S:  What is your top
| ogi c?

MR. WACHOW AK:  For exanple, in the event
trees you will find VFL. It's a top. It's FAPCS and
fire water panels. | would like those to be split
into two separate tops.

CHAI RVAN APCSTOLAKI S: Ch, okay.

MR. WACHOW AK:  And then you know whi ch
branch you're on. You're either on an FAPCS branch or
you're on a fire. But even though they are
functionally the sanme thing, you need to -- it's just
| find it easier if you have that split out.

The event tree, what that will do | think
for reviewers is it will force the event trees to be
split onto nore than one page, which everybody will
i ke because now you can't read them on one page
anyway. So since it is being forced to being split
anongst pages, you will be able to see everything
better.

El i mi nate sequence-specific logic flags.
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W have gone through this, that a lot of the plants do
this for their A-4 nodels. W have a way of using our
initiator inpacts to address it. |It's a procedura
thing withinthe logic. It should make things easier
to review and you won't have these big blank tables
t hat you have to | ook at to make sure we' re consi st ent
all the tine.

As we said before, add that Cdass Il
sequences into the base nodel. W want to reconcile
conmponent nanes with the DCD. This is sonething that
we presented in Rev 0 when we first tal ked about that,
you know, a year or nore ago that we knew was the case
and now is just a convenient tinme to fix this.

Wien we built the initial PRA nodel, the
syst emdesi gners hadn't naned t heir conponents yet, so
we in the PRA naned it for themthe best we coul d.
And when t hey went t hrough and actually did the design
of the systens, they were slightly different than what
we came up with. At this point it's convenient.

Because of our changes t hat are al so goi ng
on that change the nanes of conponents in the plant,
we're going to reconcile all this now, so that if you
see a nane of a component in the DCD, it's going to
have the sane nane in the PRA. But it neans some of

the things you see in the PRA now may be noved to a
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different nanme, so we'll have to work on sonething
al ong that and sone sort of a translation table, at
least initially.

Part of the Cass 1l include those
sequences in the large rel ease frequency, we tal ked
about that, and then other design detail as
i nformati on becones available. So the designers
continue to work on adding detail to their systens.
If it's useful to us and it conmes inin time, we'll
use it.

O her things that we want to have in this
is our basic event namng convention may change
slightly. It shouldn't be that big of an inpact.
What we have found is that in the URD dat abase,
certain systens |ike for a notor-driven punp, there
are several different notor-driven punps that thereis
data for. You know, if it's a service water punp or
if it's sone kind of safety injection punp, different
data. Qur initial nodel just used one basic event
name for notor-driven punp and we just used factors to
adj ust the data.

CHAI RVAN APCSTOLAKI S: | don't think that
these details are of interest to the subcommttee.

MR. WACHOW AK:  Ckay.

CHAI RVAN APOSTOLAKIS: Let's go to
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somet hi ng nore substanti al

MR WACHOW AK:  Lunch.

CHAI RVAN APOCSTOLAKI S:  Li ke lunch, so --

MR WACHOW AK:  Now, | think this would be
a convenient tine for |unch.

CHAI RVAN APOSTOLAKI S:  Yes, okay.

MR. WACHOW AK: Because the next thing is
to go through and real ly expl ain what that water | evel
change was and what that says in the nodel

CHAI RVAN APOSTOLAKI'S:  Very good. Thank
you, Rick. So we will reconvene at 3:00.

(Wher eupon, the neeting was recessed at

11:58 a.m to reconvene at 3:04 p.m this sane day.)
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AF-T-EERNOON S-E-S-S-1-ON
3:04 p.m

CHAI RVAN APOSTOLAKI S:  Ckay. W' re back
in session.

MR. WACHOW AK: | hope everybody had a
good | unch

CHAI RMAN APOCSTOLAKI S: Ckay, Rick.

MR. WACHOW AK: Ckay. \Where we left off
at before lunch, I was going to go through sone of the
sort of nore significant design changes that we have
made to the plant since we have created Rev 1 of the
PRA nodel. These design changes are not in anything
that you have at this point. As a matter of fact,
they were recently approved, but they are in Rev 2 of
the DCD that you should have avail able, so they are
witten up. They just haven't gotten to the PRA yet.

W tal ked about a little bit of this this
norni ng, so hopefully on this particular one we can
get through here. W tal ked about the water |evel
i ssues and | have a coupl e of graphs here that are in
your package. What we used to have, this is a | oss of
feedwater in Rev 1 of the -- let's see. Hopefully,
this is going to be |Iarge enough. You have this.

This was a Level 1.5 here. The |oss of

f eedwater above isn't as bad as a |loss of off-site
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power then, but it illustrates the issue. The water
level inthis scenarioinitially drops bel owLevel 1.5
and the timer starts and in order to get water back up
above this Level 1.5 in time to get rid of the -- to
clear the signal, we have to have two CRD punps.

It | ooks here like the slope will allow
only one CRD punp to operate and be able to clear that
inthe tine frane that we have, but we know in those
cases, and the dynamics of the early part of the
scenarios, just won't allowit.

MEMBER WALLIS: Can | ask a question since
we' re now here?

MR, WACHOW AK:  Ckay.

MEMBER WALLI S: | read about the feedwater
and CRD injection. It tal ks about one SBW punp and
one common punp and so on. And then it said that if
SBW fails to keep the |level above Level 2 CRD
injection initiates, this is described in the PRA
right?

MR, WACHOW AK:  Yes.

MEMBER WALLI'S: But does the PRA run a
fully hydraulic code in order to know what the water
| evel is? How does it know what is happening at the
wat er | evel ?

MR, WACHOW AK: We | ook at the water |evel

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

148

usi ng various tools.

MEMBER WALLI S:  And how does the PRA know
what the water |evel is?

MR WACHOW AK:  How does the PRA? It is
based on the initiating event.

MEMBER WALLIS: But it doesn't, because it
depends on whether or not the levels are -- it says if
it fails to keep. You're inplying that it mght or it
m ght not reach Level 2. So how does the PRA know if
you have reached Level 2 or not?

MR. WACHOW AK:  Ckay. In this particular
scenario, whichis called a loss of all feedwater, we
know.

MEMBER WALLIS: Yes, the CRD does it.

MR WACHOW AK:  We know for a fact that in
the loss of all feedwater that the water |evel drops
bel ow Level 2, which is right around here.

MEMBER WALLIS: If it does?

MR WACHOW AK:  No, it does.

MEMBER WALLIS: You know that it does?

MR WACHOWAK: In a |loss of feedwater
event, because of that initiator, we knowit does. In
a loss of off-site power, we know it does, because in
a loss of off-site power, the feedwater punps trip

i mredi ately.
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feedwat er punp, it does?
MR, WACHOW AK:
punps, it does.
doesn't.
MEMBER WALLI S:
MR, WACHOW AK:

MEMBER WALLI S:

is when | read the text, it

nmean, how do you know if it does or doesn't?

149

So if you have one

| f you have no feedwat er

| f you have one feedwater punp, it

It does or doesn't?

It does not.

But, you see, the problem
says if it fails to. |

You have

al ready done all these scenarios, so you have to put

that into this.

MR. WACHOW AK:  Yes.
MEMBER WALLIS: Then you -- there is no
anbi val ence about it, | nean?

MR, WACHOW AK:

Where were you readi ng

fron? Were you reading from--

MEMBER WALLI S:

MR, WACHOW AK

generic transient?
MEMBER WALLI S:
MR WACHOW AK:

MEMBER WALLI S:

Page 3. 3-4.
3.3-4? |Is that under a
U1CF.

ULICF. That is --

Thi s occurs several tines

in all this PRA, soit's as if the | evels above so-

and-so, then it's successful. | just don't know how
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t he PRA knows.

VI CE CHAI RVAN SHACK: Well, you take the
branches in the event trees and you're doing the

cal cul ati ons.

MEMBER WALLIS: Well, it depends on how
effective. It may depend on initial conditions and so
on. It may not be determ nate.

MR. WACHOW AK: That is exactly correct.

MEMBER WALLI'S: So what do you do?

MEMBER CORRADI NI :  The PRA gives you the
branch point event.

MEMBER WALLIS: Well, how do you know
which way to go if you don't know what the |evel is?
That's the thing.

MR. WACHOW AK:  The way that we break up
t he PRA nodel, we break it up into di fferent sequences

t hat behave --

MEMBER WALLIS: | understand that.
MR, WACHOW AK: -- simlarly.
MEMBER WALLI'S: | understand that, but you

don't know which way to go unless you know what the
level is. Until there is a level, you' re running
t her mal - hydraul i ¢ codes.

MR WACHOW AK: Yes. For |oss of

feedwater -- so for those things that act Iike a |l oss
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of feedwater --

MEMBER WALLIS: Right.

MR WACHOW AK:  -- we would run thernmal -
hydraul i c codes separat e.

MEMBER WALLI'S: Al ongsi de t he PRA?

VI CE CHAI RVAN SHACK: No, separately.

MEMBER WALLIS: Ch, separately.

VI CE CHAI RVMAN SHACK: Yes, separately.

MEMBER WALLI'S: Ch, no, you can't do that.

VI CE CHAI RVAN SHACK: Sure you can.

MEMBER WALLI'S:  Well, you can. You sinply
couldn't.

MR WACHOW AK: He likes to finish that
st at ement .

MEMBER WALLIS: Not real tine.

MEMBER CORRADINI: Think of it like
definitional boundary conditions that the PRA or the
event tree sets up the initial boundary conditions.

MEMBER WALLIS: And those were cleared to
go.

MEMBER CORRADI NI: Right. And then they
with a set of initial boundary conditions run a
determ nistic calculation to see how the accident
evol ves.

MEMBER WALLIS: Ch, so you run it at the
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sane tinme.

MEMBER CORRADI NI:  His answer was if al
the punps are off, determnistically he knows where
the water |evel is.

MEMBER WALLIS: Well, this isn't
deterministic. It really isn't determnistic.

PARTI Cl PANT: That's correct.

MEMBER CORRADI NI : Well, it is.

VI CE CHAIRMAN SHACK: The thing that's
probabilistic is whether you take this path or that
pat h.

MEMBER WALLIS: Well, it depends on
initial conditions. | mean, the beginning of a cycle,
end of a cycle are things that nmake a difference.

VI CE CHAI RVAN SHACK: Right. You assign
t hat frequency.

MR. WACHOW AK: Those are all correct
t hi ngs t hat we have handl ed by bendi ng t hese t oget her.
W have | ooked and for this particul ar case, begi nning
a cycle or end a cycle, it doesn't nmke any
di f f erence.

For a | oss of feedwater, you al ways have
the low level. And so if you | ooked in the | oss of
feedwater tree, which | have the sinplified one from

t he earlier package, but you al so have the nonster one
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there, you won't see ULCF, that heading, in the |oss
of feedwater tree. That heading is applicable to
ot her trees that have the feedwat er systemconsi dered.

MEMBER WALLIS: Well, | guess | won't
spend a lot of tinme on it. Lots of tines in this
di scussion on all these -- lots of these scenarios
where it said if the water |evel is above so-and-so
t hen, but |I'msaying, well, howdo you knowthat? The
guestion arose every tine | saw that.

MR. WACHOW AK:  And in those particul ar
cases where we have consi dered feedwat er, what we | ook
at is the probability that feedwater worked or the
probability that feedwater didn't work. So we know
determnistically if feedwater worked, then the water
| evel won' t reach the Level 2. W know
determnistically that if feedwater doesn't work, it
will reach water level 2. That's just how you apply
t hi s.

MEMBER WALLIS: So the same thing with
this. Well, | don't know nuch of where you are here,
but as an RWC USTC system it says the function is
affected only if the reactor water |level is recovered
at normal |evel above Level 3.

MR WACHOW AK:  Yes.

MEMBER WALLIS: Well, again, how do you
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know whet her or not it is? So here is ny question all
t he way t hrough.

MR, WACHOW AK:  Ckay.

MEMBER WALLI S:  Now | have got to shut up.

MR WACHOWAK: |I'mtrying to figure out
how to explain that in a short way.

MEMBER WALLIS: Yes, but --

MR. WACHOW AK: But if you followthe
sequences in the event tree --

MEMBER WALLIS: Sone of this has --
nothing is affected by -- okay. But in reality, you
m ght go either way depending on the I|evel being
sonewhat different, because there are uncertainties in
the thermal-hydraulics and uncertainties in your
initial condition.

MEMBER S| EBER:  You nake them uncertain.

MR, WACHOW AK:  Yes.

MEMBER WALLIS: So it's sort of sinplistic
to say that you know which way to go.

MR WACHOW AK:  To make them uncertainties
you can, and then we do sensitivity studies to
determne if --

MEMBER WALLIS: Ckay. O it may go the
ot her way, or it mght go the other way.

MR. WACHOW AK: -- you make the right
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deci sion. Yes.

MEMBER WALLI'S: Ckay. Thank you. Thank
you. Ckay.

MEMBER ABDEL- KHALI K:  So, presumably,
these supporting calculations are best estimte
cal cul ati ons?

MR, WACHOW AK: I n the PRA they are
supposed to be best estimate cal cul ati ons. However,
as we talked earlier this norning, at this stage of
the design we don't know necessarily that it's the
best best estinate.

MEMBER WALLIS: It never is, no.

MR WACHOW AK: It's the best estinate
that we can get today.

MEMBER WALLIS: Right.

MEMBER S| EBER: Knowi ng what you don't
know.

MR. WACHOW AK:  Knowi ng what we --

MEMBER S| EBER:  Don't know.

MR WACHOW AK:  Yes. So this would be --

MEMBER WALLIS: That's why sonme of the
correlations are 50 years-old, is it?

MR. WACHOW AK:  Don't go there. So this
is -- it nust have been a very nice |unch.

MEMBER WALLIS: | didn't get any | unch.

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

156
MEMBER CORRADI NI :  That's why he's upset.

MR WACHOW AK:  So what we need to do or
what we needed to do was fix this. Now, the reason
why we went there in the plant has nore to do with
i nvestment protection than it does with core damage
prevention. Wth the core danage frequency, you know,
the way we estinated that sequence at, approxi nately,
2x10°%, you probably -- we probably could have |ived
with it in the PRA space.

However, on the plant side, using the
depressuri zation systemwhen it's really not -- when
it's best not to use it is something to be avoi ded.
And what we would |i ke to do and we are worki ng toward
doing is providing protections in the plant to ensure
that an unnecessary depressurization won't happen in
the life of the plant.

MEMBER WALLI'S: Now, you said CDF 10%?

MR.  WACHOW AK: For that particul ar
sequence.

MEMBER WALLIS: This is for that
parti cul ar sequence?

MR, WACHOW AK:  Yes.

MEMBER WALLIS: And what is the total CDF
you' re saying now? 3x10°,

MR. WACHOW AK:  3x10°°
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CHAI RVAN APOSTOLAKI S:

MR WACHOW AK:  Yes.

MEMBER WALLI S:

CHAI RVAN APOSTOLAKI S:
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The total CDF?

Yes.

For everyt hing?

For that test.

MEMBER WALLI'S: For everything?

CHAI RVAN APOSTOLAKI S: For that test, yes.

MR. WACHOW AK:  No, no, no, for Level 1
internal events.

CHAI RVAN APOSTOLAKI S:  Level 1 interna
events.

MEMBER WALLIS: Internal events?

MR WACHOW AK:  Yes.

MEMBER VALLIS: Well, | noticed throughout
t hi s whol e docunent there are a | ot of things you have
di scarded with qualitative argunments. You have sort
of said this is unlikely to happen and so on w thout
any explanation. Well, 10°% is a pretty small nunber
t hroughout things w thout any explanation. | wonder
how t he Conmittee responded. Did they ask you that
guestion yet?

MR WACHOW AK:  Not yet.
MEMBER WALLI'S: There is a whole pile of
pl aces where you qualitatively throw out a scenario.

You say there is one case where, you know, the
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operators will never make a m stake sort of thing.
Vel --

MR WACHOW AK: | don't think we have
nunmbers for that.

MEMBER WALLIS: Wth that particular
scenario, with that particular scenario.

CHAI RVAN  APCSTOLAKI S: | ndependent
failures.

MEMBER WALLIS: COkay. Well, we'll cone
back to that.

MR WACHOW AK:  Yes, we can come back to
t hat .

CHAI RVAN APOSTOLAKI S:  Seened |i ke, you
know, the shutdown PRA where you have two or three
i ndependent failures that we have to assune is sort of
now part of --

MEMBER WALLIS: There is a whol e other
part.

CHAI RVAN APOCSTOLAKI'S: -- sort of

reliability of one.

MR. WACHOW AK: That would be internal use

of bl anket --
CHAl RMAN APOSTOLAKI S: There's a | ot of
other things like that, | mean.

MR. WACHOW AK: -- to shutdown cooling
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wat er and flooded out. |If we triple up, we have 30 or
40 hours to recover before it hits level, so we would
di scount that.

MEMBER WALLIS: See, | don't like the
water |level, the reactor water |evel

MR. WACHOW AK:  So the idea was how can we
set this up so that inthe |ife of the plant, of one
of these plants, it is very unlikely for
depressuri zati on to happen any tine other than a LOCA,
because a LOCA you have al ready had ot her problens.
Depressurizing just gets you -- gets the system and
everyt hing stable. You have the investnent protection
issue. If it's not a LOCA, how do we prevent that?

So what we have done is we have nade a
design change and I will give you the answer to what
happened with t he desi gn change first, and then we'll
go back and say specifically what was the design
change and that woul d be the Rev 2, DCD Rev 2 version
of this scenario.

You can see we got rid of Level 1.5
because it's not needed anynore, and we' || tal k about
why that is in just a second. So we switched back to
just having a Level 1 that is the LOCA signal. The
wat er | evel doesn't drop far enough in the LOCA to get

to the Level 1, so that it is never challenged with
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the scenario. This one still shows the CRD punps
running like this.

MEMBER WALLI S: Where is the core in that
pi cture?

MR. WACHOW AK: The core is at zero.

MEMBER WALLIS: At zero. kay.

MR. WACHOWAK: In this particul ar one.
The axis here is liters above TAF.

MEMBER CORRADI NI:  So just so | have got
the picture in ny mind. This is a cigar and the core
is at the bottomof the cigar like the |abel is?

MR. WACHOW AK: Ri ght, yes.

VI CE CHAI RVAN SHACK: Wth a |l ot of water.

MR. WACHOW AK:  Right. And we have done
that for various reasons, the nain reason being you
need the big head difference to drive the natura
circulation flowin the plant. So the height is to
all ow us to have natural circulation, but it helps in
t hese scenarios. So there's hundreds of cubic neters
of water that have to go away before you run into
certain issues.

MEMBER CORRADINI:  So just to say it back,
so that | understand it, you got rid of the signal at
bel ow the bl ue line.

MR WACHOW AK:  Ri ght.
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MEMBER CORRADINI:  So that you link to the

spurious actuation?

MR. WACHOW AK:  Right. Now, no, it's not
a spurious actuation. It was a potential LOCA that we
couldn't resolve within the tine frame that we had.
So in design basis space, what we say is if we m ght
have a LOCA and we're not sure, we'll tell the ECCS
systemto act like it is a LOCA. That's the -- in
determ ni stic space, that is the conservativethingto
do.

MEMBER SI EBER: Right, and then give it a
LOCA.

MR. WACHOW AK:  And then give it a LOCA.

VI CE CHAl RMAN SHACK: G ve it a LOCA when

MR. WACHOW AK:  Well, you create -- it's
a specially engineered LOCA that is very easy to
handl e with our --

VI CE CHAI RVAN SHACK: | under st and.

MR, WACHOW AK: -- safety features.

VI CE CHAI RMAN SHACK:  Ckay.

MEMBER WALLIS: Now, but this is a |evel
you' re show ng here?

MR WACHOWN AK:  This is -- the downconer

| evel is blue.
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MEMBER WALLI'S: And you're measuring this

l evel ?

MR WACHOW AK:  Yes.

MEMBER WALLIS:  And there is a discussion
in the PRA about reactor water |evel instrunmentation
failure, spurious high, which seens to ne a very bad
thing to have. | think, there is water there and
there isn't nmaybe, and then you dismss the whole
thing qualitatively without ever eval uati ng anyt hi ng.
You just say don't consider this in the PRA although
it seenms to me a very significant thing to happen.

You just sort of talk about howit's
unlikely and so on and it's not considered, but isn't
that a very inportant thing to know the level? |
nmean, all kinds of things actuate on the | evel and so
on.

MR WACHOW AK: That's correct. W're
t al ki ng about changes that are goi ng on in Revision 2.
W have details, enough details of the instrunment and
control systemnow that we can put in those types of
failure nodes and be able to deal wth that
probability.

MEMBER WALLI'S: Ch, so you're going to put
that in?

MR. WACHOW AK:  We're putting that in.
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MEMBER WALLIS: So a | ot of things which

are not qualitative, which will be quantitative | ater
on?

MR. WACHOW AK: W I I be quantitative, and
then you will be able to see that it's not going to be
a concern

MEMBER WALLIS: So how long is it before
it's finished?

MEMBER SIEBER But it's not in your
report here.

MR. WACHOW AK:  You're junping ahead of
t hi s.

MEMBER WALLIS: Well, |I'm concerned
because | reviewed a | ong CD about, | don't, about
t hree nonths or four nonths ago or something and then
it all changed and | got this one. AmI| going to get
anot her one?

MR WACHOW AK: Yes, you are. It's a
dirty docunent.

MEMBER WALLIS: It's very difficult when
sections are 1,000 pages |long and you keep changi ng
t hem

CHAI RVAN APOCSTOLAKI S:  Maybe next tine,
Ri ck, you can send us al so a coupl e of pages pointing

t o where the changes have been made, because we had to
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| ook this stuff.

MEMBER WALLIS: The change is trenendous
in organization.

CHAI RVAN APCSTOLAKI'S:  In the PRA, if you
submt a Rev 2.

MR. WACHOW AK:  You didn't get the version
with the revision bars?

MEMBER WALLI'S: No.

CHAI RVAN APCSTOLAKI S: What do nean with
a revision, where the revisions were identified?

VR. VWACHOW AK:  \Where they were
identified.

MEMBER WALLI'S:  No, nothing like that.

CHAI RVAN APOSTCOLAKI' S: No.

MEMBER WALLI'S:  No, | had to hunt all over
the place to find the revision.

CHAI RVAN APOSTOLAKI S:  So we're | ooking
all over the place.

MR. WACHOW AK: Ckay. Well, there was a
version that had those identified. W'Il nake sure
that you have that and we're also going to use the
same process that a DCD uses where we're -- where we
have a change list that will go along with it. That
wasn't asked. Nobody asked for that, the list in the

first time, but we did send the version with the
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revi sion bars.

CHAI RMAN APOSTOLAKI S: So what do you nean
revi sion bars?

MR WACHOWAK: It's on the side of the
page.

CHAI RVAN APOSTOLAKI'S:  On the side of --
so | have to go through the whole PRA to find the
lines? No, that's not what | nean.

MR, WACHOW AK:  Ckay.

CHAI RVAN APOSTOLAKIS: | nean you wi ||
tell me in Section 5, you know, this is -- what you
call a section, which is a whol e thing, page such-and-
such or subsection such-and-such, there have been
changes, so | can go. Qherw se, you --

PARTI Cl PANT: That's a change i st.

MR,  WACHOW AK:  Okay. We already
conmtted to this that we'll be -- in Rev 2 we will be
provi ding the change list along with it.

CHAI RVAN APOSTCOLAKI'S:  Ckay. Now it's the

bars?

MR WACHOW AK:  We did not do that in Rev
1

MEMBER WALLIS: Well, sonmetinmes it's not
just the <changes. It needs to be change of

organi zati on, why things are noved around, and that is
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how t he --

MR.  WACHOW AK:  That shoul dn't happen
anynore with things noving around.

MEMBER WALLI S: Ckay.

MR. WACHOW AK: W' re done novi ng around.

MEMBER SI EBER. W get paid by the hour.
It's okay.

CHAI RMAN APOSTOLAKI S: So change t he whol e
thing next time, so we'll nake an extra $16.

MEMBER CORRADI NI :  So t hat when you renove
the signal, that then logically says to you that you
now decrease the chance of not a spurious actuation,
but an actuati on where you now are deci di ng you don't
want it?

MR, WACHOW AK:  Yes.

MEMBER CORRADINI:  I'mstill trying to get
t hrough the | ogic.

MR, WACHOW AK: Right. [If there is no
LOCA, we don't want the depressurization unless al
the active systens fail. GCkay? And what we were in
a situation before was we couldn't wait for all the
active systens to fail. W had to assunme the LOCA
earlier than that before we had know edge that
everyt hing fail ed.

So the water | evel drop here is nearly the
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same, as you can see fromthe other one. That is not
what changed. Wen we added, and | will get back to
the specific parts of the change again in a nnute,
what we did was we added tanks into the ICS system
that essentially puts in an additional 27 cubic neters
of water when the isolation condensers initiate.

So what that allows is it allows the LOCA
signal, the upper Iimt of the LOCA signal when the
instrunent uncertainties are concerned, to be noved
away fromthat Level 1.5 now down all the way to the
Level 1 range. And, now, we have a Level 1 that
i ndicates all LOCAs instead of only a subset of LOCAs.

So the change that we nade didn't really
affect the water level very much. It affected it by
a smal | anount, but changing that all owed t he set poi nt
to be noved out of the way, so that we don't get the
actuation that we don't want.

MEMBER ABDEL- KHALIK:  So this initial drop

inthe loss of all the feedwater is primarily going to

shri nk?

MR WACHOW AK:  It's --

MEMBER ABDEL- KHALIK: O is it --

MR WACHOWAK: It's a nmanometric
equal i zation. Wen -- yes, on the sheet that | gave
you today it had -- well, | had -- when | did ny
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little back of the envelope calculation, | had two
values. One is inside the shroud and one is outside
the shroud. Inside of the shroud is nostly steam
The average steamvoid fractionin the chimey areais
about 80 percent. And so you have the shroud which
has all this water here and then there is a steam
m xed area in here.

MEMBER WALLIS:  And all the |evels neasure
the --

MR. WACHOW AK:  Turn the feedwater off.

MEMBER WALLIS: Aren't the |evels neasured
out si de?

MR WACHOW AK: The water level is
nmeasured out. BWR is neasured on the outside.

MEMBER SI EBER. Extrenely short tinme.

MR, WACHOW AK: R ght .

MEMBER SIEBER | nean, that makes
everyt hi ng drop.

MR WACHON AK: So it's not really shrink
It's a collapse of the voids.

MEMBER WALLIS: That's correct.

MR. WACHOW AK: (Okay. So we go back to --

CHAl RMVAN APOSTOLAKI S:  Before we go on
does any Menber have a cell phone on the table? It's

interfering with the reporter's --
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brain that is overacti ve.

PARTI Cl PANT: Al

MEMBER WALLI S:

MEMBER S| EBER

PARTI Cl PANT: We have never

pr obl em bef ore.

CHAI RVAN APOSTOLAKI S:

COURT REPORTER

MEMBER WALLI S:

CHAI RVAN APOSTOLAKI S:

COURT REPORTER

CHAI RVAN APOSTCLAKI S

perhaps doing it?
COURT REPORTER
t he conputer.
MEMBER S| EBER
MEMBER WALLI S:
MEMBER S| EBER
ni ght mar e.

COURT REPORTER

CHAI RVAN APOSTOLAKI S:

COURT REPORTER

CHAI RVAN APOSTOLAKI S:

MR, THORNSBURY:

169

Maybe it's sonebody's

the brains are off.

Maybe your's.

Turn m ne off.

had this

Coul d you check?

Are you okay now?
No, it got worse.

It got worse?

It got worse?

It's better just now.

| s the conputer

| don't -- it wouldn't be

M ne went to sl eep.
don't have a cell phone.

Maybe it's having a

Thanks.

It's better now.

It's better now?

Yes.
Oh, it was FEric.

Vel |, everybody turned
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theirs off, so it mght have been.

MR. WACHOW AK:  So, like |I said, we added
and I will show howin a second, 9 cubic neters of
wat er per isolation condenser that allows us to
optim ze the Level 1 signal for ECCS. Now, we don't
need to have CRD to prevent depressurization in the
| oss of feedwater events and if we renenber fromthis
nor ni ng, about 90 percent of the cutsets involved
| oss of feedwater or loss of off-site power wth
results in | oss of feedwater, plus the |Ioss of CRD
control rod drive.

And for the people that are newto ESBWR
our control rod drive system also acts as a high
pressure injection system They are not small punps.
W have two 500 gpm punps that are our CRD punps, SO

they are very |l arge CRD punps. And, as we said in the

norning, | think up to -- we could handle a hole in
the vessel, liquid out of the break, a hole in the
vessel up to 25 mllimeter diameter, so a 1l inch line

break can be conpletely nmade up by this punp.

CHAI RMAN APOSTCOLAKIS: | think this
nor ni ng we agreed that in your reporting that the | oss
of CRD is primarily due to human error, right,
forgetting mspositioning the valve?

MR. WACHOW AK: M spositioning the val ve.
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CHAI RVAN APOSTOLAKIS: | nean, |I'm

wondering nowif this is okay, if you do a PRA for an
existing facility and it's an assessnent of whether
the -- but this now, the PRA here is used to optim ze
things. Wy do you have to live with that? 1| nean,
t here nust be something you can do to nmake sure that
probability is very | ow.

MEMBER S| EBER  Yes.

MR. WACHOW AK: But that particular case
t hat we have is --

CHAI RVAN APOSTOLAKI S:  What do they do?

MR WACHOW AK:  What we have done is we
have an interface on the project now with the human
factors engineers.

CHAI RVAN APOCSTOLAKI S: Oh.

MR WACHOW AK:  The human factors
engi neers, when they are in the process of devel opi ng
their procedures list, will get that. |If we kept that
as a high sequence, they would get that sequence and
say, oh, look, these mspositioning of these valves
after tests or maintenance is very inportant.

When we wite the procedures, we need to
make sure that we wite it with i ndependent
verifications in there. W need to have in the

training identified that this is inmportant, these are
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the inportant scenarios that they need to | ook for.
So it gets factored into the HFE program

Then after all those things have been
devel oped and we can evaluate them and watch sone
operator training and watch sone other things, in a
future revision of the PRA we can go through the HRA
Human Reliability Analysis, |ike we normally woul d and
identify that those probabilities are nuch snaller.

CHAI RVAN APCSTCLAKI'S:  This is how to
update the PRA. | nean, yes, it's nice to have an
updat ed PRA, but the whole idea here is not to make
sure that you have a good PRA. The whole idea is to
make sure you have a good design. So if you do al
this, why would you want to have a statenent that CRD
is not needed? | nean, do things to the |ICS.

| mean, it will be needed, but the
probability of it not being available would be very
low. |'mm ssing sonething here or -- because you
seemto be maki ng changes to the plan assunm ng that |
have to live with this probability of the | oss of CRD
and you just told us that you don't have to live with
it. You can certainly reduce it.

MR WACHOW AK:  We can reduce it, but it
won't go away. The probability of core damage due to

thisislow If we left things the way they were and
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fi xed the procedural --

CHAI RVAN APOSTOLAKI S: Wul d still be | ow.

MR WACHOWAK: -- and fixed the
procedural action and just |ooked at nechani cal
failures in CRD, so a typical diesel generator failure
following a | oss of off-site power or a typical punp
failure, those sorts of things, the kind of nunbers
that we were coming up with was about a 3 percent
chance of depressurizing the plant inthe lifetine of
the plant without a LOCA. So there is a 60 year
lifetinmne, a 3 percent chance that we woul d
depressurize the plant.

CHAI RVMAN APOSTOLAKI' S:  Ri ght .

MR WACHOW AK: We can't live with that,
because the restorati on cost fromone of these events
is just like the restoration cost of a LOCA

CHAI RVAN APOSTOLAKIS:  |I'm sorry, maybe |
m ssed. Even if you reduced the human error
probability?

MR WACHOW AK:  Yes. Wen we did that
calculation to determne the |likelihood of having the
undesired actuation, we did it based on the hardware
failures not on the human acti ons.

CHAI RVAN APOSTOLAKI'S:  So where did this

3 percent probability come fronf
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MR.  WACHOW AK: If we | ook at the

probability of a loss of off-site power, the
probability of a failure of one diesel or the failure
of one CRD punp or the failure of one injection valve,
solikethree failure probabilities right there, taken
over a 60 year operating mssion tine.

CHAI RMAN APOSTOLAKIS:  And that is 3
percent for the whole period?

MR. WACHOW AK:  For the whol e peri od.

CHAI RVAN  APCSTOLAKI'S:  And you think
t hat' s unaccept abl e?

MR. WACHOW AK:  For sonething that would
have t he sanme cost consequences as a LOCA, we thought
t hat was unaccept abl e.

MEMBER CORRADINI:  So can | say that back
to you just so | understand? So if the probability
was 5x10°% that's a 3 percent contribution over a 60
year |ife?

MR WACHOW AK:  Yes.

MEMBER CORRADINI: And that is,
essentially, those nunbers you had in the overview,
Section 1, where it was the accidental initiation
button, whatever they are called, but these valves?

MR, WACHOW AK: R ght.

MEMBER CORRADI NI :  Okay. Thank you.
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MR. WACHOW AK: So now we have addressed

t hat al so.

CHAI RVAN APCSTOLAKI' S: How rmuch woul d it
cost if you had an event like that? | mean, why is it
unaccept abl e?

MR.  WACHOW AK: The depressurization
system opens the reactor vessel directly into the
drywell. You need to have that so that the pressure
is equalized for GDCS to work. That is a requirenent
for the system To make it work passively, you have
to do it that way.

When you do that, you introduce a | ot of
steaminto the drywel |l and when we i ntroduce t he steam
into the drywell and the heat that goes into the
drywel |, things like that, then we have to go back and
we have to |ook at thermal effects on the vessel
because of a fast depressurization. W have to | ook
onlifetime effects of the electrical conponents that
are inside the drywell, cabling and other electrically
qgual i fied equi prent.

Typi cal ly, those are anal yzed so t hat t hey
can take one LOCAinthe lifetime of the plant. So if
we have one of these LOCAs, we would be in there
replacing a lot of cabling and we woul d be repl aci ng

ot her electronic equipnment. So we want to make sure
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that that is very unlikely, because the | ength of tine
that the plant would be out of service in that
scenario would -- replacenment power we think would be
cost prohibitive.

MEMBER CORRADINI: So can | ask the
guestion opposite? So 3 percent is not acceptable.
What is the accepted design | ength, design val ue?

MR WACHOW AK:  What is the --

MEMBER CORRADI NI :  Yes, what can you live
wi t h?

CHAI RVAN APOSTOLAKI' S:  You want to push it
wher e?

MR, WACHOW AK:  We want to push it |ess
than 1 percent.

MEMBER ABDEL- KHALI K:  And, yet, you don't
have that enunciator in the control roomindicating
the position of these two val ves.

MR. WACHOW AK:  That's one way we coul d
have handled it also, but it's not only those val ves
that get us there. There are other things that are
just behind the valves that may get it.

MEMBER BONACA: That's the 1 percent per
year.

CHAI RVAN APOSTOLAKI S: No, over the

lifetine.
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PARTI Cl PANT: No, 1 percent over the
lifetine.

MR. WACHOW AK: Yes, less than 1 percent
over the lifetine. | would like it to be even | ower
t han that, but we will have to see what is achi evabl e.

MEMBER CORRADI NI :  Can we ask anot her?

CHAI RVAN APOSTCOLAKI' S: Yes.

MEMBER CORRADINI:  Since sone of us are
i gnor ant .

CHAI RVAN APOSTOLAKI'S:  Yes, we can.

MEMBER CORRADINI: W can? So why the
drywel | ? Just because you can't with your current
wet wel | design, you can't put it into wetwell?

MR. WACHOW AK:  You can put it into the
wetwel |, but the problemis if you put it into the
wetwel |, you keep -- you end up with a delta P between
the reactor vessel and the GDCS pool .

MEMBER CORRADI NI : Wi ch would not all ow
it to discharge?

MR WACHOW AK:  Which would not allow it
t o di scharge.

MEMBER CORRADI NI :  Thank you.

MR, WACHOW AK: O at least put it so
close to the required head that the uncertainty would

say that it wouldn't discharge.
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MEMBER WALLI S:

1 then?

MR, WACHOW AK:

MEMBER WALLI S:
I/ C.

MR, WACHOW AK:
we mnade.

MEMBER WALLI S:

MR, WACHOW AK:
for --

MEMBER WALLI S
somet hi ng?
MR WACHOW AK:

MEMBER WALLI S:

178
Ckay.

Can you explain this Line

This Line 1 up here? | don't understand it.

Line 1. This one?

Yes, 9 cubic neters per

This was the change that

This is a long --

It elimnated the need

It's a | onger pipe or

It is.

It says return line. It's

j ust sonet hing that takes the condensation and puts it

back in the vessel, isn't it?

bi gger ?
MR, WACHOW AK:
bi gger.
MEMBER WALLI S:
MR, WACHOW AK:

MEMBER WALLI S

drai n down t hrough the pipe anyway? |

it store water?

You' re nmaking the pipe
W' re nmaki ng the pipe
Much bigger? It's huge.
Yes.

Doesn't the water just

mean, how does
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MR WACHOW AK: Got to do a rotation here,
docunent .

CHAI RVAN APOSTOLAKI S:  You can do t hat
rotation.

MEMBER WALLIS: Do you have a trough or
something, so it fills up with water?

MR. WVACHOW AK: Do | have a rotation thing
up here?

MEMBER WALLIS: ©Ch, you keep it filled
with water before you start. |Is that the idea? It's
full of water before?

MR. VWACHOW AK:  Well, let's --

VI CE CHAI RVMAN SHACK: It's over there on
the left. There you go. There, you see? Max had it
on the left. There it is.

MEMBER WALLIS: W'Il probably work on
this orientation.

MR, WACHOW AK:  Yes. Ckay.

CHAI RVAN APCSTCOLAKI S: So expl ai n what

happens.

MR. WACHOWAK: So this is the original
design and we don't have -- there is nothing in the
line, so just renenber that one. |, you know, took a

long tine to get the originals.

MEMBER WALLIS: This is the line, right?
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MR. WACHOW AK:  Trying to say return line

MEMBER WALLIS: [It's enpty.

MR. WACHOW AK:  But 1'Il do your -- it is
not enpty. During power operation, so when we start
up the plant, the steam supply |ines or steam supply
isolation valves are open. These are isolation
val ves, also they are open. Here is our 9 neter tank
with the condensati on.

MEMBER WALLIS: Ch, it's a tank.

MR WACHOW AK: Yes, it's a tank that is
put in there.

MEMBER WALLIS: Oh.

MR WACHOW AK:  And it would be --

PARTI CI PANT: It's like a surge punp.

MEMBER WALLI S: A surge punp?

MR WACHOW AK: But the condensation
returnlines are closed. So as we start up the plant,
we start getting a little bit of steam up through
here.

MEMBER WALLIS: And fill up the tank?

MR WACHOWAK: And it fills all this up
to the surface of the water.

MEMBER WALLIS: Oh, so it's filled at the
begi nni ng of an event?

MR. WACHOW AK: At the begi nning of the
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event, the whol e isolation condenser --

MEMBER WALLI S:

MR, VWACHOW AK:

Oh, it's not clear.

-- systemis full to here.

So we have got 9 nmeters of water here, cubic neters of

wat er here.

MEMBER WALLI S:

MR, WACHOW AK

Ckay.

And there i s about another

3to 5 upin the isolation condenser.

MEMBER WALLI S:

kay, because | just

thought it was an enpty line. | didn't see how it

made any difference.

MR, WACHOW AK:

MEMBER WALLI S:

MR, WACHOW AK:

MEMBER WALLI S:

MR, VWACHOW AK:

MEMBER WALLI S:

MR, WACHOW AK:

starts when we get to the

Yes.

Ckay.

It's not an enpty line.
It's a tank.

It's a full line to start
It's a tank. Okay.

And so when the scenario

Level 2, these valves w |

open.
MEMBER WALLI S: Ckay.
MR. WACHOW AK:  The water drains in. W
have enough water to -- well, in the LOCA cases --

CHAI RVAN APOSTOLAKI S:

A lot of water.
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MEMBER WALLIS: It's like a nmakeup tank

sort of thing.

MR. WACHOW AK: Li ke a big makeup tank,

yes.
MEMBER WALLIS: If you want to call it
t hat .
CHAI RMAN APOSTOLAKIS:  So the 9 cubic
nmeters will come out where, in that tine?

MR WACHOW AK:  \What's that?

CHAI RVAN APOSTOLAKI S: The 9 cubic neters
are added to the tank where?

MEMBER WALLIS: They are in the tank.

CHAI RVAN  APOSTOLAKI S:  Where is the
addi ti on?

MR. WACHOW AK: | showed the old system of
t he tank.

CHAI RVAN APCSTOLAKI S: Ckay.

MR. WACHOW AK: The new system has a tank
and, apparently, it has a valve that is not connected
to the pipe.

MEMBER WALLI'S: You got roomfor it?

MR WACHOW AK: Do we have roomfor it?

MEMBER WALLI S:  Yes.

MR. WACHOW AK: Yes, we do have room for
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MEMBER WALLIS: Ckay.

MR WACHOW AK: That was -- in fact, that
was one of the hardest parts about maki ng t he deci si on
to go this way, because we had several different ways
of dealing with this. This turned out to be the best
solution that we could cone up wth, and the
difficulty was finding a place to put four | arge tanks
inaddition to all the other |arge tanks that we have
i nside of the drywell and finding out how to anchor
them seismically and do all the rest of the good
t hings that you have to do with these things. W have
done all that and --

VI CE CHAI RMAN SHACK: Now, you have got
even nore water.

MR. WACHOW AK:  And now we have got nore
water. This is alnost like a high pressure GDCS

MEMBER S| EBER:  You coul d have made the
reactor vessel 10 feet higher.

MR. WACHOW AK: 10 feet higher woul dn't
necessarily help the situation, but if we nmade it
|arger in diameter, it could.

MEMBER SI EBER W der.

MR. WACHOW AK:  As a matter of fact, we
only have to go a fewcentineters nore in dianeter to

get what we needed for that, but we were -- we checked
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into that and we were |imted by the vessel
manuf act uri ng capability of changi ng t he vessel size.
So that was an option that was on the table.

MEMBER WALLI'S:  You probably can't ship it

ei t her.

MR WACHOW AK: And it was taken off the
t abl e.

PARTI Cl PANT: | was suspecting a
submari ne.

MEMBER ABDEL- KHALI K But those four tanks
gi ve you only about a nmeter nore of extra |evel?

MEMBER WALLIS: That's a lot, that's a
| ot .

MR. WACHOW AK:  Right. But where it hel ps
nowis not in the | oss of feedwater events or the | oss
of off-site power events. What it does is these
val ves open on Level 2, which conmes before Level 1.
So in actual LOCA cases, you go through Level 2 before
you get to Level 1. So you get that 27 cubic neters
for three of the tanks assum ng one of the trains
fails. You get that at the right time that allows you
to change the setpoint for the Level 1 to sonme place
where it's an acceptabl e range.

MEMBER WALLIS: Al the nore reason why

your | evel indications should work.
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MR WACHOW AK: All the npre indication

why it should work, and this was all -- came about --

CHAI RVAN APOSTOLAKI S:  Everyt hi ng shoul d
wor K.

MEMBER WALLI'S: No, but particularly the
| evel indication. That's really the key thing.

MR WACHOW AK:  This whol e issue cane
about because of the |looking into the uncertainty in
the level issue and an actual setpoint, not an
anal ytical setpoint, because none of these things were
probl ems until we set points at the analytical limts.
It's when you had to add the uncertainties to the
set poi nts that things crossed over where they got into
an unacceptable range. So it's kind of an el egant
solution to the problemand it gets at it through an
interesting sort of way.

MEMBER ABDEL- KHALIK: So what is the
uncertainty level indication?

MR. WACHOW AK: |I'mgoing to have to get
back to you on that. |In various points in this
process, they |ooked at different ways of doing the

nmeasurenent and it has changed a couple of different

times. | don't really renmenber what it is. | don't
r emenber. It's in the DCD, so we can find that.
MEMBER WALLIS: Well, it seens to have
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legs. It has legs, but I couldn't quite figure out
how t hey wor ked.

MR WACHOW AK:  Yes.

MEMBER WALLI'S: But you tal k about legs in
t he text.

MR. WACHOW AK:  Okay. | just want to
continue nmovi ng here. Now, we have kind of gone over
the event trees, so | won't -- although this slide
just takes us back or our points to what we were
| ooking at. So the next thing that is a major change
-- so that was a major change and, like | said, it
affected the top 90 percent of cutsets.

And when it affects the top 90 percent of
cutsets, what that neans nowis it's going to affect
how we do the Level 2 analysis, because when you
transition from Level 1 to Level 2, you really take
t he nost inportant parts and you make the transition.
And we have changed the inportant parts, so it is
probably going to have an inpact on the Level 2.

The other thing, as we will see later on
this afternoon, hopefully we get to this, it affects
the major fire areas. So when we have the fire core
damage frequency at the 2x10° and 1.5x10° in the
Level 1, it is because of one of these |oss of off-

site power or | oss of feedwater initiated fire events.
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And then it affects the seismc nmargins
anal ysi s, because the seismc margins analysis could
not take credit for ICS because we couldn't take
credit for the CRD punps. So this one particular
change here really affects everything in the PRA
There is alnost nothing that it doesn't touch.

The next thing that we have that is going
to be different in the next revision of the PRA is
this di gi tal i nstrument and cont rol syst em
architecture. Finally, | say, nme, we have chosen what
type of architecture we're going to use for our
i nstrument and control system As | think sonmebody
nmentioned here earlier this norning, there are
standards that are out there, but there are probably
a sem-infinite nunber of ways to actually neet the
standards, so we have to pick sonething.

W have gone through an anal ysis and we
have picked what types of things we want to have, so
that makes it that nmuch easier to nodel. So we can go
away from the surrogate ABWR type analysis and into
sonmet hing that nmatches what is actually going to be
built.

W have al so determ ned our Diversity and
Def ense- 1 n- Dept h requi renents.

MEMBER WALLI'S: How do you do that?
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MEMBER S| EBER. \What are they?

MR, WACHOW AK: | will get that on -- |
think it's on the next page.

MEMBER WALLIS: How do you do that? |
nmean, are there real criteria for these things?

MR. WACHOW AK:  For Diversity and Defense-
| n- Dept h?

MEMBER WALLIS: Right. |Is it sonmebody's
judgnent or is it sone criteria? | mean, you can keep
on being diverse forever. You can keep on addi ng
def ense-in-depth. How do you decide when it's good
enough? | mean, you have determ ned. There nust be
some way you deterni ned.

MR WACHOW AK: Wl |, we have determ ned
the requi renents. Now, whether they are acceptable is
up to those --

CHAI RVAN APOSTOLAKI S:  So your judgnent
was that double failure proof is good enough?

MEMBER WALLIS: That's good enough?

CHAI RMAN APCSTOLAKI'S:  If the NRC staff
agrees, then it's --

MR, WACHOW AK: Wl |, double failure proof
in the safety-related DCI' S and then we have added a
di verse systemthat is different fromthe safety-

related DCIS. So it's double failure proof plus a
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di verse system

CHAI RVAN APCSTOLAKI S: Ch, okay.

MEMBER WALLIS: So it's doubly double
failure proof?

CHAI RVAN APOSTOLAKI S: Doubly doubl e, yes.

MEMBER S| EBER: They don't have that nany
trains.

MR. WACHOW AK:  Right. Now, what this
allows us to do in the instrunent and control system
is we can actually take one of the divisions out of
service. Now, why did we go to this? This is really
the thing that drove us to making this change.

MEMBER WALLIS: That's one out of two?

MEMBER SIEBER:  No, it's four trains.

MR WACHOW AK:  Four trains.

MEMBER WALLIS: One out of four?

MR. WACHOW AK: Two out of four.

MEMBER WALLIS: Two out of four?

MR WACHOW AK:  Well, it's four trains.
Any two give you the signal.

MEMBER SI EBER  Ri ght.

CHAI RMAN APOSTOLAKI' S:  Ri ght .

MEMBER WALLIS: Yes, the average or
somet hing or you --

MR. WVACHOW AK: So it ends up being doubl e
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failure proof and we got to that, this change.

MEMBER SIEBER. It allows you to test.

MR WACHOW AK: It allows us to test our
batteri es when we're online, because we have huge
batteries that |last a long period of tine. Setting
up, testing, recharging --

MEMBER WALLIS: Is this a system --

MR WACHOW AK: -- the batteries would
t ake | onger than an hour.

MEMBER WALLIS: |Is this the Sienens system
or like the Sienmens systen?

MR WACHOW AK:  Well, we'll talk a little
bit about it and you can tell nme if it's like the
Si enens system

MEMBER WALLI S: COh, okay, okay. You don't
know t hough.

CHAI RVMAN APOCSTOLAKI'S:  What is OOS in the
PRA?

MR WACHOW AK: Qut of service tinme of the
division that is out. Qut of service tinme would be
controlled by the statenents in the Technical

Requi renents Manual, which is an owner-controlled

docunent, and the Mui ntenance Rule, which will then
tally up the tine that we have.

CHAI RVAN APCSTOLAKI S Ckay.
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MEMBER SI EBER.  Now, if you go back to the

previous slide, this refers to protection systens and
your safety feature systens, control systens?

MR. WACHOW AK:  This particular part is
the -- mainly the ECCS, so the ECCS system Now, the
protection --

MEMBER S| EBER:  Engi neeri ng, ESF

MR.  WACHOW AK:  Engi neering Saf eguard
Features. The protection systemthough uses many of
t he sane concepts. So the protection system --

MEMBER SIEBER  You use the sane
equi pnent .

MR WACHOW AK:  No, that's on the next
sl i de.

MEMBER SI EBER  Ckay.

MR WACHOW AK:  But it uses the sane
concepts to allowall the sane things here, so that we
can do this on that system al so.

MEMBER MAYNARD: These are all primrily
protection ways and it's nore |like an on and off
switch. Either it starts or it stops sonething, as
opposed to actually controlling a notor for open and
cl ose.

MR, WACHOW AK:  Absol utely.

MEMBER MAYNARD: It's primarily a go or no
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go to a degree.

MR WACHOW AK:  Go or no go.

MEMBER SI EBER: |t depends on the reactor
type whether it has functions built intoit or on and
of f.

VR. WACHOW AK: The safety-rel ated
functions in ESBWR are go, no go, on/off.

MEMBER S| EBER:  Yes, on and off.

MEMBER MAYNARD: And those are --

MR. WACHOW AK: On and stay on forever.

MEMBER MAYNARD:  Ckay.

MR. WACHOW AK: So we have a bunch of

different scenarios here. | didn't take that |ine off
of there, but it was a caution for all 1|ooking at
t hat .

CHAI RMAN APOSTOLAKI' S: Wi ch 1ine?

MR WACHOW AK: This | ast one here. \WWen
we first used the figure, | wanted to nake sure it was
the same as the official one that was sent in. |It's
t he sane, so we don't have to worry about it. W have
a safety-related digital control and instrunentation
system It has two pieces, the RPS, the Reactor
Protection System and the ESF. W call it ECCS. So
if we ook at this Iine here, what this is indicating

is that this is a diverse systemfromthis, different
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hardware, different software, different nanufacturer,

two different systens.
MEMBER WALLI S:
MR WACHOW AK:
Sensors.
MEMBER WALLI S:
MR, WACHOW AK:
and - -

MEMBER S| EBER:

trip out of only one of those,

MR WACHOW AK:
does reactor trip.
MEMBER S| EBER

MR WACHOW AK:

So --

They use different

D fferent things.
Di verse systens. So ESF
So you woul d get a reactor
right?

O this one. This one
Ri ght .

Thi s one does ECCS

And when you say

They both have four.

t hey both have

syst ens.

MEMBER S| EBER  Ckay.

CHAI RVAN APOSTOLAKI S
this one, that one has two trains?

MR, WACHOW AK:

CHAI RVAN APOCSTOLAKI' S: Oh,
four.

MR, WACHOW AK:

CHAI RVAN APOSTOLAKI S:

MR, WACHOW AK:

CHAI RVAN APCSTOLAKI S:

Yes, four channels.
kay. kay.
Four channel s.
Ckay. They are
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bot h doubl e channel ed.

MR. WACHOW AK:  And any two channels --

CHAI RMAN APOCSTOLAKI S: Ckay. | understand
now.

MR WACHOWAK: -- will tell it to go.

CHAI RVAN APOSTOLAKI' S:  Yes, okay. Well,
that's pretty high enough.

MR WACHOW AK: This one is a fail on
system

MEMBER WALLIS: This is a comon failure
nodel in the sanme place.

MR. WACHOW AK: Fails into operation.
This one is a fail as-is system

CHAI RVAN APOSTOLAKI S: Now, Ri ck, when you

say four trains and double failure proof and so on,

when you say failure, what did you nean? | nean, did
you place them-- the separation, distance criteria?
There are all sorts of different manufacturers. In

ot her words, how did you address the issue of common
cause failure if possible? Wy are they in four
separate i ndependent trains?

MR WACHOW AK:  Well, there are four
separate and independent -- yes, four separate and
i ndependent trains.

CHAI RVAN APOSTOLAKI S:  Yes.
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MR. WACHOW AK: In here there's conmbn

cause failure within those four different trains,
because they are the same equipnent, but they are
separated. They are sited in this corner, this
corner, this corner, this corner of the building, so
they are separated by space. They are separated by
fire barriers. They are separated by flood zones.
They are separated --

MEMBER S| EBER: But identical .

MR WACHOW AK:  But it's identical, that's
correct, and within each zone there is a copy of those
four different channels.

CHAI RVAN APOCSTOLAKI' S: Oh.

MR WACHOW AK: O one of these. Now,
this one here, there are four different, four copies
of the same thing within this system --

CHAI RVAN APOSTCOLAKI S: Yes.

MR WACHOW AK: -- that is |ocated now in
the four corners. So Division 1 room --

CHAI RVAN APOSTOLAKI'S:  Yes?

MR WACHOWAK: -- will be -- these two
will be collocated Division 1 within that room but
there will be different equipnent between these two

di fferent systens.

MEMBER S| EBER:  Yes.
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CHAI RVAN APOCSTOLAKI S: Now, since the --
| mean, if you look at the statistical evidence, it
seens that the nmpjority of digital 1&C failures are
due to -- is due to requirenents, faulty requirenents
or specifications. So how is that handl ed? | nean,
when you separate them that doesn't mean anything
when it comes to that. They are all fromthe sane
manuf acturer, | suppose, the sane provider?

MR WACHOW AK:  Wthin a col um.

CHAI RVAN APOSTCOLAKI' S:  Yes.

MR. WACHOW AK: They are fromthe sane
manufacturer and they would all have the sane
specifications, sothat's where it cones back toif we
tal k about things |ike the software error, it's inthe
specification of what we're going to put in there
where that would be introduced. And so there is a
software control plan that is --

CHAl RMVAN APOSTOLAKI S:  So - -

MR.  WACHOW AK: -- being done by a
different group than mne that is --

CHAI RVAN APOSTOLAKI'S:  So you are relying
then on controlling the process of devel opnent and
i npl enentation of the software to protect you agai nst
common cause failure of that type?

MR. WACHOW AK: O that type and then
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testing.

CHAI RVAN APOSTOLAKI'S:  And then testing,
yes.

MR WACHOWAK: And it's tested in the
factory and it's tested when it's installed.

MEMBER SIEBER  Wiere you get the
i ndependence t hat avoi ds conmon cause failures i s not
t hrough redundancy, but by diversity.

CHAI RVAN APOSTOLAKI S:  Right, but they
don't seemto have diversity.

MEMBER SI EBER: And the way he has
described it, there is no diversity.

CHAI RVAN APCSTOLAKI'S: W thin the col um
there is no diversity, correct, Rick?

MR. WACHOW AK:  No diversity within the
col um.

CHAI RMAN APOSTOLAKI S:  Yes, that's the
poi nt .

MR WACHOW AK:  Now, we nove over here to
t he non-safety-related side. W have this thing that
is called a diverse protection system It does nost
of the sanme functions that ECCS does and sone of the
same functions that RPS does and it is done using a
different type of system Yet, again, a third

manuf acturer, diverse fromall those other two, a
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third manufacturer and it is set up to provide a
di verse backup to those systens.

CHAI RVAN APOSTOLAKI S: | see.

MEMBER S| EBER: Now, the codes require
redundancy and diversity, but it doesn't say how.

MR. WACHOW AK: Right. So how we have
done this is it's redundant within each one of these
lines, this one nay not be naybe redundant everywhere,
but it's redundant within the colums and diverse
bet ween the col umms.

CHAI RVAN APOSTOLAKI' S: But, | nean, what
is it that prevented you fromhaving diversity within
each of the first two columms? 1Is it just a matter of
econom cs?

MR WACHOWAK: It's a choice. Like we
said, there is a sem-infinite way to skin this cat.

CHAI RVAN APCSTOLAKI' S:  Yes, but, | nean,
t he i ssue of common cause failures is --

MEMBER MAYNARD: But there are different
approaches to that. | personally believe like within
the colum, you're better off, you're going to have a
higher reliability and better safety, if you don't
have diversity within that columm. | think | agree
It's better to have diversity between the two col ums,

but within that colum vyou introduce additional
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failures and additional problens, everything from
mai nt enance and everyt hi ng el se, when you have di verse
things in the reactor protection system

CHAI RVMAN APCSTOLAKI S: Why? | nean, |
don't understand that.

MEMBER SIEBER: What you need to worry
about is operator error.

MEMBER MAYNARD: O operations and
nmai nt enance type.

MEMBER SIEBER  Yes, testing and
cal i brati on.

MEMBER MAYNARD:  Trai ni ng.

CHAI RVAN APOSTOLAKI S: But why didn't you
i ntroduce those when you have the DPS diverse?

MEMBER S| EBER:. The reactor table and
di fferent things.

CHAI RVAN APCSTOLAKI' S: | nean, those sanme
probl enms persist, right? But why didn't you have
calibration problens when you diversified the DPS?

MEMBER MAYNARD: Well, if you had
diversity within like colum 1 and colum 2 --

CHAI RVMAN APOSTOLAKI S:  Ri ght .

MEMBER MAYNARD: Now, you end up basically
with 16 different --

MEMBER S| EBER: Channel s.
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MEMBER MAYNARD: -- channel s and things

that people have to train on, 16 different types of
t hi ngs as opposed to only being trai ned on two types.
There are different phil osophies, but | believe that
you end up with less errors by doing it the way that
t hey have been doing it.

MEMBER WALLIS: |Is there any |legal basis
or sone theoretical based on experience rather than
judgnment for these sorts of statenents?

MEMBER MAYNARD: | think there is data out
there. | don't knowthat | can pull it out of a
bi nder or what ever but, you know, fromthe experiences
that you see in training type issues and operator
i ssues, | mean, you have got different things. They
are trying to do what they normally do on this and
present it to the one who i s supposed to be doing the
same thing, but it's a different stuff, a different
conponent .

CHAI RVAN APOSTOLAKI S:  So when you do the
focused PRA, then you will get no credit for the non-
safety-rel ated details.

MR WACHOWN AK: Unless this falls into
RTNSS and as we will see, hopefully before we break
for sleeping tonight, that it gets there.

Particularly --
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MEMBER SIEBER: That's not on the

schedul e.

MR. WACHOW AK:  One of the other things
that is nice about the way that this is split now,
too, with the diverse part being in this colum, is
t hat we can share. W don't have to add extra diverse
i nstruments, because we already have diverse
i nstruments out here and so we pi ck up the non-safety-
related instruments and they are diverse fromthe
safety-related i nstrunents already.

This will probably be the sane type of
system that is controlling the turbine and the
f eedwat er.

CHAI RMVAN APOSTOLAKI S: When you say triple
redundant, what do you nean? One out of three?

MEMBER S| EBER:  No.

MR, WACHOW AK: It's a one out of -- parts
of it are one out of three, but the triple redundant
nmeans that all the paraneters are neasured three tines
and the conputer checks between the different three
systens to try to weed out bad answers.

CHAI RVAN APOSTOLAKI S:  But that's two out
of three kind of |ogic?

MR WACHOW AK:  Yes, it's the architecture

that is used in controlling many GE turbines. The
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system has been used. At |east the one we're | ooking
at now has been used several places in turbines and

oil rigs and other places where we have sone data on
t he equi prent.

MEMBER S| EBER:  Now, are all of these
t hi ngs going to go through one process? For exanpl e,
you're going to have protection systens, engineered
safety feature systens, your redundant systens, your
val ves and plant systenms. Are they all going to be
t hrough one of four processors, four channel s?

MR. WACHOW AK:  Thi s has four processors,
a mni mum of four processors. This has a m ni mum of
four processors. This has a minimum| think of --

MEMBER SI EBER:  Thr ee.

MR WACHOW AK: | think there's three
processors in the system but it's arranged
differently.

MEMBER SIEBER: So that's 11 processors,
right?

MR, WVACHOW AK: Mnimum We will get into
sone of this later.

MEMBER SI EBER: You're going to have an
i ndependent -- do you know, like a feedwater heater
| ocal control or that's not connected to anything or

is everything going to be run off of the master signal
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i ke the reactor power?

MR WACHOWAK: |I'mnot quite sure howto
answer that particular question, because it hasn't
been laid out to that I|evel of detail, but | can
answer that maybe in the ECCS a little bit because
that is where | have concentrated ny tine. |It's
possi bl e that we can have one processor per channel
that does everything in ECCS. It's possible that we
can have a different processor for every different
decision in ECCS. Both of those --

MEMBER S| EBER: Those are the extrenes.

MR. WACHOW AK: -- are a possible thing.
Yes, those are the extremes. |It's likely that we'll
fall sonewhere in the mddle, that it won't all be
done on one processor.

MEMBER SI EBER: But you will have shared
si gnal s?

MR WACHOW AK:  But we will have shared
signals and I will tal k about those signals on sone of
t he next upcom ng slides.

MEMBER SI EBER: So your key features in
there are going to be the nultiplexers and how you
control the information on sone data |evel ?

MR. WACHOW AK:  Yes. It's not really

mul ti pl exers, but we'll talk about that. [It's kind of
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-- so we have choices in how we arrange that and both
of them have their tradeoffs. |f we have everything
on one processor, then that one processor can fai
everything if there is sone sort of a burnout or
what ever or, you know, some hardware failure.

If we have it spread anongst mnultiple
processors, then it uses nore power, takes nore heat,
has nore possibilities of comunication failures,
things like that, so there are nore chances that we
woul d have individual failures. So we're going to
have to optimze that as we build in the different
syst ens.

And we'll talk about this a little bit,
not necessarily so nmuch in the processor side, but out
in the field, in the data acquisition and in the
signal actuation pieces there are sone things that we
can use the PRA to determine if there should be
segnentati on between sonme of those things based on
what different things can happen in different
scenarios, and we will be tal king specifically about
how we address fires in preventing spurious actuation

of DPVs with fires.

VEMBER S| EBER: But no code or standard or

regul atory guide gives you direction with regard to

how you design the architecture?
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MR. WACHOW AK: No, not that | know of.

MEMBER CCORRADI NI :  We were just asking

over here about what Jack just asked. So there is no

gui de.
MEMBER SI EBER  Ri ght.
MEMBER CORRADI NI: \What do ot her
i ndustries use or is this just no -- you don't -- they

don't go to this level of worry?

MEMBER S| EBER: They don't.

MR. WACHOW AK: I n some cases they don't
gotothis level of worry but, in particular, for the
ECCS this is a conmercially avail abl e product that is
used in other industries, maybe not two out of -- you
know, two signal, four channel redundant thing, but
t he way t he signals are passed, the way the processors
are put together is a cormmercially avail able system
It is used.

MEMBER CORRADI NI :  Usi ng chem cal s.

MR WACHOW AK: Chemical. Chemcal is
what they usually tal k about.

MEMBER WALLIS: So what is the life of
t hese processors, typical life?

MEMBER S| EBER:  Until the next version of
W ndows cones out.

MR.  WACHOW AK: | thin it even runs
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W ndows.

MEMBER CORRADI NI :  There is a hood issue.
| f Service Pack 3 comes out, then you're in trouble.

MEMBER S| EBER:  Yes, then you're screwed.
You' ve got to shut down.

MEMBER WALLI S: Conputers don't |ast very
| ong.

MR WACHOW AK:  Well, see, that in
particular is one of the things in optimzing this.
If we put in nultiple processors, then we'll be likely
repairing, you know, four processors.

MEMBER WALLIS: How frequently do you
expect to have to repl ace parts of these things or the
whol e t hing?

MR WACHOW AK: | don't have that at this
poi nt, but each of the manufacturers that we have been
| ooking at have data reports that give the life of
their --

MEMBER WALLIS: | would think you woul d
want to specify what you want not just what they give
you.

MR WACHOW AK:  Well, let ne turn this
around this way. |If we specify what they want and
it's not what they have, then where do we get data on

what they are going to give us?
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MEMBER VALLIS: Well, you would go to

anot her systemif it's inadequate.

MEMBER CORRADI NI :  There is only discrete
amount s of choi ces.

MEMBER WALLIS: O go back to anal og.

MR. WACHOW AK:  So what we will be doing
is we will see what -- and we have al ready done this,
the instrunent and control people have done this.
They have gone to the di fferent nmanufacturers and t hey
said show ne your equipnment, show nme the lifetine
i nformati on, show ne the data on what you have and
t hen i n choosi ng which things fit into these different
boxes, we use that as part of the input decision.
Now, | wasn't part of that input decision, but people
in our conpany did.

MEMBER WALLIS: | was wondering if you
think it's 5 years or 10 years or 50 years or you
don't have any idea?

MR. WACHOW AK: It would not be 50 years
and | wouldn't be surprised if each individual card
was 10 years, but 5 mght be right.

MEMBER S| EBER: That's about it.

MEMBER WALLIS: So you would have to
replace themquite a bit?

MEMBER S| EBER: For this kind of stuff,
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it's about right.

MR, WACHOW AK:  Unless we don't put in
that many. It's a tradeoff.

MEMBER MAYNARD: But | would think it
woul d be quite a bit of data. Mstly, the processor
you' re probably | ooking at, they are used in a | ot of
ot her instrunents, right? Power plants, do you know?
There's bound to be power plants and overseas.

MEMBER S| EBER: Doi ng the acquisitions and
nucl ear devel opnent .

MEMBER MAYNARD: As far as just the life
of the processor itself, | would think that we woul d.

MEMBER SI EBER  Ri ght.

MR WACHOW AK:  Now, in --

MEMBER S| EBER: Does that represent data
or the phenonenon or passive. Wich capacitors
dryout? For nost places you don't have a strict
capacitors anynore anyway. They are all built into a
chi p.

MR WACHOW AK: In the Revision 1 of the
PRA t hat you have, we have two different nunbers that
we use for different systenms based on what the
manuf act urer of the equipnment told us for the Lungnen
Plan. Sonme of the cards are 100,000 hour nean tine

between failures. Sone of them are 200, 000 hour nean
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time between failure. For this project, | know we
talked with the I & guys who were saying that that is
probably not good enough.

W woul d i ke to see sonet hing better, but
| think in Lungmen they were specifying their mninmum
so that, you know, maybe what they specify for
warranty is different than actual. So, you know, we
have got to make sure that we understand what it is
that we're getting, but those are nunbers that we had
froma different project and we used that to help us
i nfluence how we're going to do this project.

MEMBER ABDEL- KHALI K:  How do you address
obsol escence?

MEMBER S| EBER:  \When it becones obsol et e,
you replace it.

MR WACHOW AK:  Well, there is -- that is
part of the things that we have considered in the
design. I'mtrying to renenber what actua
organi zation handles that, but | know it is being
consi dered at sone | evel because in the existing
pl ants, obsol escence is a very big problemand | think
we're trying to -- we have done at | east sonme effort
totry to address that.

Does anybody who naybe read the rest of

t he DCD r emenber?
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MEMBER SI EBER:  Well, | can tell you what

licensees do with existing plants. You buy up spare
parts off the market. You get a cancel ed plant and
all of a sudden you find a |ot of spare parts.

MR. WACHOW AK:  We're not going to have
any canceled plants this tine.

MEMBER SIEBER. Ckay. O you go to the
manuf act urer and buy up i nventory and you finally come
toatime, | think it was the Ghay Plant where they
started manufacturing B250 cards and a coupl e of
peopl e were buying the circuit board | ayout fromthem
But you finally conme to a point where you say, you
know, this isn't worth the effort of having too many
failures and you put in another running system

MR WACHOWAK: So | don't know if that
guestion can be or has been answered or is being
considered to be answered in the scope of the DCD. |
know we have tal ked about it, but |I don't knowthat it
actually makes it into the scope of the DCD. One of
t he things though that we are tal king about nowis --
and some have questioned why does it take so long to
determ ne which things you' re going to put in here.

Vell, one of the things that we have to
consider is the plant is not even going to be built

starting until when, five, six, eight years fromnow.
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So we had --

MEMBER SI EBER. So the equi pnent will be
obsol ete before you start buil ding.

MR WACHOW AK:  We don't want to have the
equi pnent obsol ete before we buildit, sowe're trying
to specify this plant, specify the | & which we know
noves at a different trajectory than concrete and
rebar and ot her things Iike that, that changes faster,
we want to nmake sure that we understand the
requirenents for this, but we don't necessarily |ock
oursel ves into an obsol ete product early on.

MEMBER MAYNARD: Most of the |icensees
that are now putting in digital control systens are
putting as part of their contracts a guaranteed peri od
of tinme that were -- with everything done to provide
parts, so that you at | east have sone known time frame
where you should be able to replace the parts.

MEMBER ABDEL- KHALI K:  But regardl ess of,
you know, when you start and when you buy, you know
that over the life of a plant whatever you' re going to
put in will becone obsol ete.

MEMBER SIEBER:. That's right.

MEMBER ABDEL- KHALI K:  So somehow you have
to have a plan fromday one as to how to handl e that.

MR, WACHOW AK:  Yes.
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MEMBER SIEBER. Well, nost plants,
existing plants that have changed their data
acqui sition and, you know, that's a couple mllion
dol | ar project.

MEMBER MAYNARD: | don't think you can
al ways have a plan from day one on sone of that
because by the time you reach that point, the
technol ogy that was avail able today, not six years
from now.

MEMBER CORRADI NI:  So | et ne ask anot her
guestion since this is not ny area, but |I'mcurious.
So the only two places where | think of thisis inthe
chemi cal industry and the airline industry. So is
what Jack is saying a typical thing, is they will pick
a point intime after they buy up all the spare parts
and build all the -- all they can, just go in and do
a full scale rebuild?

Is that typical wth the only two
industries | can think of that are simlar?

MEMBER SIEBER:  Well, a lot of different
pl ants are doing an awful lot with this type of thing,
you know, coal fire.

MR. WACHOW AK: Ri ght.

MEMBER S| EBER: Yeah, we have digita

controls and coal fire plants.
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MEMBER MAYNARD: Like the fossil people

t hat headed the nuclear plant on this in this area,
right?

MEMBER S| EBER: And fossil copies the
petrol eumindustry and the chem cal industry.

MEMBER CORRADINI: Right. Well, that's
what | was guessing, is the chem cal industry --

MEMBER S| EBER:  You couldn't afford to
devel op nucl ear power plant instrunents with a single
product. You have to use -- it has to be spread over
a bunch of industries in order to make it cost
effective, so you are going to end up buyi ng the sane
things that, you know, the other buyers.

MR. WACHOW AK: Everything that we have
consi dered here has sone sort of basis in a conmerci al
product that can be adapted and licensed into our
plant in this tinme frane that we're | ooking at.

The final thing that | wanted to talk
about on this slide is that for the Bi MAC we have
added another Ilayer of diversity and this is --
basically, it's not any of these systens. W' re going
to use stand alone PLCs to drive that system so that
that won't be in conjunction with any of the rest of
t hese things, so we won't have a conputer failure.

MEMBER WALLIS: And what is a "Hi storian?"
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What is a "Historian?"

MR. WACHOW AK:  And you see that where?
That's in here? This probably is plant data that we
woul d keep record of the plant.

MEMBER WALLIS: As to one like it?

MR. WACHOW AK: | guess it is.

MEMBER CORRADI NI :  So you buy one and keep
it around for awhile?

MR WACHOW AK: |t's a conputer system

MEMBER CORRADINI: It may be nore
reliable.

MEMBER WALLIS: A professor at an lvy
League university. Ckay.

MR, WACHOW AK:  So we --

MEMBER WALLIS: Well, there are a |lot of
themtoo in the country.

MEMBER SI EBER  Yes, | ook out for the Y3K

MR. WACHOW AK:  Ckay. Now, this is --
mai nly within ECCS nowthat | will be tal ki ng about we
use concepts with this in the RPS al so.

MEMBER WALLIS: Ch, so this is all about
PRA. Al the stuff in the previous slide is sonmehow
nodel ed on the PRA?

MR WACHOWN AK:  In Revision 1 and Revi sion

0O of the PRA, this is not nodel ed.
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MEMBER WALLI'S: Ah, it's not.

MR WACHOW AK: In Revision -- well, let
nme back up a little bit. The RPS diverse fromthe
ECCS is nodeled in Revision 1 of the PRA and Revi sion
0. DPSitself was

MEMBER SIEBER: |t's gross.

MR WACHOW AK:  \What's that?

MEMBER SIEBER: It's gross nodeling.

MEMBER WALLI'S: G oss nodel ing.

MR WACHOW AK:  Yes. Well, that was one
of the other things | should have put on the slide.

MEMBER WALLI'S: Let ne just ask. This is
about PRAs, right?

MR. WACHOW AK:  Right. And now, the DPS,

when we -- we didn't have that diversity assessnent

and what goes behind that diversity assessnment nowis

what are the different functions that those things are

connected to? Now, we know everything that the
di verse DPS systemis connected to.

In Revision 1 of the PRAiIt wasn't
connected to everything that it's ultimately going to
control. And these things are now going to be
configured differently in the plant than what was
envi si oned when we created Rev 1 of the PRA. So that

is what | want to get into now, is howare we going to
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i mpl enent this?

The systemis double failure proof. The
termof choice that they use at the plant is the N
mnus 2 nod. Basically, it allows a single failure.
|"m sorry, one division out of service and a single
failure and everything still actuates. It's not |ike
in some existing plants where if you have one di vi si on
out of service, the other division is conpletely
redundant. In reality, if this is the case, one
division is out of service and we have a failure in
t he ot her division, everything still works. There is
no | oss of function whatsoever in that case.

MEMBER S| EBER: And you don't get a trip.

MR. WACHOW AK: That is not quite true for
trips, because there are sone --

MEMBER MAYNARD: | f you take one out of it
and go to a one out of three? WIlIl, nost of the tine
you take the one you've got in service and they can
put that in trip.

MEMBER SI EBER  Ri ght.

CHAI RVAN APCSTOLAKI S: Ch, okay.

MEMBER MAYNARD: So that becones one of
t wo.

CHAI RMAN APOSTOLAKI' S:  Ri ght .

MR. WACHOW AK:  No, that's not the way.
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That's the way it works in the RPS system so in the
protection system if you take one out -- if one
fails, it defaults to trip. The operators can then
assess that situation and put in a bypass if they
wanted to, but that is the way the panel works. In
the ECCS if something fails, it is just indicated as
a failure and the operators can then choose to bypass
that and that is really their only choice, is to
bypass sonet hing that has been fail ed.

Only one can be bypassed, but | guess they
could put it intrip 2, but I'"'mnot sure what it neans
putting it intripin ECCS. That is -- you know, you
don't tell it to start the ADS tiner when you're
operating the plant, so you put that in bypass. On
t he second failure what you would do is you woul d be
inapretty short LCOwhere you woul d shut the reactor
down.

But to think of it as two out of four,
there are four systens. It is -- so you can consider
it as two out of four, but it's really set up as in
any two, two out of N. So if four are in service,
it's a two out of four. |[If the operators put one of
those four in bypass, it's a two out of three, but
it's still always |ooking at any two that give the

si gnal actuate.
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MEMBER WALLIS: It's not that you could

relate that to some netric, | mean, if you could say
that the CDF changes by sonething when you go to two
instead of three and we would have sone idea of how
i nportant this was?

MR WACHOW AK:  We could. W haven't done
t hat .

MEMBER WALLIS: You just talk about it.
| have no idea how inportant it is.

CHAI RVAN APOCSTOLAKI S:  The state of the
art says you -- it's too soon to try to do.

MEMBER WALLIS: It's too soon to do that?

MR WACHOW AK: | would think. Qur
intention on those things would be to set up. Wen we
set up the plant PRA for doing things |ike A4
eval uations, when they do take one of these out of
service, that type of thing --

MEMBER WALLI'S: Are you going to have sone
sort of risk meter inthis plant, so that if you take
things out of service it tells you how risky it's
getting?

MR WACHOW AK:  That is conmon now.

MEMBER WALLI'S: You're going to have that?

CHAl RMVAN APOSTOLAKI S:  But except for

t hese things.
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PARTI Cl PANT: Sonme of the plants are doing

this right now.

MEMBER WALLI'S: Except for these things,
except for these things.

CHAI RVAN APOSTOLAKI S:  That's why we have
this big research program

MEMBER WALLIS:  Ah.

MEMBER S| EBER: He wants to know if it's
a standard or optional.

MR WACHOW AK: It is.

CHAI RVAN APCSTCOLAKI S:  Sort of practical.

MR. WACHOW AK: Wth A4 you have to do
somet hing. Now, what the something is is inplenented
invarying degrees, and our intentionis to be able to
nodel everything that is in the PRA and the A4
eval uati on.

CHAI RVAN APOCSTOLAKI S: Wl l, and you
really don't have a responsibility of going beyond t he
state of the art. | nean, the state of the art
doesn't allow you. W have been licensing wthout
conpl ete PRAs for 40, 50 years now. So, you know, you
use the standard transient depth, diversity |ine of
argurment and say this is good enough.

MR. WACHOW AK:  That's right. That's what

we woul d do.
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CHAI RVAN APOSTOLAKI' S:  Yes.

MR. WACHOW AK:  Qur guess our marketing
department m ght go beyond the state of the art.

CHAI RVAN APOSTOLAKI S: But they don't cone
to the ACRS, do they? Does the narketing depart nment
cone here?

MR WACHOW AK:  Cone here? No.

CHAI RMAN APOSTOLAKI'S:  To defend it?

MR, WACHOW AK:  No.

CHAl RMVAN APOSTOLAKI S:  So - -

MEMBER WALLIS: What is a load driver for
a DPV? |s that sonething --

MR WACHOW AK: A load driver is --

MEMBER WALLIS: Instrumentation or --

VR. WACHOW AK:  -- part of the
instrunentation. |It's a swtch.

MEMBER WALLIS: It's a switch. Okay.

MR WACHOW AK: That is on the --

MEMBER WALLIS: Ckay. |It's just a switch.

MR, WACHOW AK: |t converts.

MEMBER WALLIS: It's a switch of sorts.

MR WACHOWAK: It's a switch. It
converts the signal fromthe conmputer --

MEMBER WALLI S: Ckay.

MR WACHOWAK: -- into a closed circuit.

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

221
MEMBER WALLIS: Ckay.

MR WACHOW AK: That will drive the
val ves.

MEMBER VALLI S: And sonebody deci ded there
isaoneinamnmllion chance of failure per hour? It
just cane out of the air.

CHAI RMAN APOSTOLAKI'S: O what? Failure
of what ?

MEMBER VWALLIS: |I'mjust trying to see
where sone of these nunbers cone from

MR. WACHOW AK:  The | oad driver? W had--

MEMBER WALLIS: This is a switch and
someone said it's 10°total failure rate per hour, so
there woul d be no basis for that whatsoever.

MEMBER SI EBER: |t sounds good.

MEMBER WALLIS: It sounded good?

CHAI RVAN APCSTCLAKI'S: A lot of these
nunbers, | think, cone from LWR experience.

MEMBER WALLIS: And then there is a
generic conmmon cause failure factor of .1? That cane
out of the air, too?

MR. WACHOW AK: There is a generic conmon
cause failure nunmber in the ALWR docunent.

MEMBER WALLIS: Well, does sort of bother

nme these nunbers just coming out of the air. Then
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t hey use -- you shoul d believe themwhen you get t hem

MR. WACHOW AK:  What | want -- in previous
PRA di scussions that we have had with the staff and
with the ACRS is that one of the things that we woul d
like to do here is showthat we neet all of the goals
regardl ess of what the data sets. So that is why we
do sonme of the sensitivities and other things and you
ask questions about what happens if you use a
di fferent data val ue.

W would like the plant to be safe based
on the configuration of the plant, not necessarily or
not | argely based on what particular nunbers you put
on each of these different conponents. So we use
our --

MEMBER WALLI S:  Yes, but that's what a PRA
is all about.

MR WACHOW AK: -- best estinmate.

MEMBER WALLIS: PRAs are about putting
nunbers on these things.

MR. WACHOW AK: PRAs are about putting
nunbers on things, but then what do you do with the
answer when you get it?

MEMBER WALLIS: Well, | hope you could
believe it within a factor of 10 or sonet hing.

CHAI RVAN APOSTOLAKI S: Wl |, the data, the
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reporting the data anal ysis section, | think nost of
it conmes from LWR experi ence.

MR WACHOW AK:  Yes.

MEMBER WALLIS: Yes, but these | oad
drivers are just a typical thing, | nean, | assume
si nce we're tal ki ng about sSwi t ches and
i nstrunentati on.

CHAI RVAN APCSTOLAKI S:  Since the reactor
safety study, there have been a nunber of --

MEMBER WALLIS: | think it's too high a
failure rate. But anyway, so naybe we should go on.

MR. WACHOW AK:  And it may very well be
too high. Wat we will do in this particular case is
when we buy a load driver card, it's a solid state
switch on the card fromthe DCl S manufacturer, we w ||
ask themto supply the data they have on failures of
t hose sw tches.

MEMBER WALLIS: And they may be quite
different fromwhat is in this docunent.

MR. WACHOW AK:  Then we will do an update.

MEMBER WALLI S: Ckay.

MR. WACHOW AK: But, once again, that is--
we're trying to get as good a nunbers as we can and
try to help out with that.

MEMBER WALLI'S:  Yes.
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MR, WACHOWAK: And in this particular
PRA, the intent was to use data from past plants to
show that we're not relying on sonme new advanced t hi ng
that hasn't been devel oped yet to be nore reliable
than the old stuff.

MEMBER WALLI'S:  Well, | guess the interest
here i s because one of your large LOCAs is really this
generic conmon cause failure of the DPV | oad drivers,
when they all decide to open up erroneously,
spuriously. That is your biggest LOCA is when you
open up all these valves. Msteriously, there is an
instrument failure and it's not a trivial nunber you
come up with. So that's why |I'm asking the question
It doesn't seem to cone from anywhere though. It
starts off with a 10° which conmes from nowhere
anyway. MR WACHOW AK: W can --

MEMBER WALLIS: | don't think we're

supposed to get into this sort of level of detail

t oday.
MR WACHOW AK: -- see what's there.
MEMBER WALLIS: | was picking it up as an
exanpl e.
MR, WACHOW AK:  Yes.
MEMBER WALLI'S: You can get into this
| evel of detail with a lot of things. |'mjust
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picking it up as an exanple. If |I were a nenber of
the staff, I would look at this and say, well, wait a
m nute, where does all this cone from because it
seens to give rise to an event which is not trivial
Anyway, go ahead.

MR. WACHOW AK:  This allows us to do
online battery testing, so we can take one out of
service and still be single failure proof. Then, as
| said, at least three safety divisions plus the DPS
activates all the safety-rel ated val ves and | have got
an exanple on the next page. In the end, what we
believe is, and this is a belief right now, we'll be
testing this, is that the only way to fail ECCS will
be by conmon cause. Individual failures aren't going
to show up in the answer when we're done.

MEMBER WALLIS: It's a belief?

MR. WACHOW AK: It's comon cause wthin
these systens, yes, so you have got multiple
divisions, nultiple processors sinultaneously or
multiple data acquisition cards simultaneously or
mul ti pl e val ves si nul taneously.

MEMBER WALLIS: Yes, it's not really a
belief. I1t's sonething you hope you have desi gned
into the system

MR. WACHOW AK:  From everything that
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have | ooked at, | don't see where that would not be
t he case.

MEMBER WALLI'S: And there is sone anal ysis

behind it?

MR, WACHOW AK:  Yes.

MEMBER WALLI S: Ckay.

CHAI RVAN APOSTOLAKI'S:  Actual ly, you can
say nore. You can -- since your first estimate is 10

8 thereabouts, you can now ask yourself can | have a

common cause failure that will have a probability
greater than that one? But it doesn't have to be very
frequent anynore.

MR WACHOW AK:  Ri ght.

CHAl RMAN APOSTOLAKI S:  Because you are
really in the realmof very rare events. And, again,
just as a rem nder, the age of the earth's crust is
3x10°° years. So when you say 102 you are begi nning
to get closetothat. So that is a question. | nean,
the broader question is that -- it was touched on
earlier, is really the stuff you are |eaving out or
that you haven't -- not just you, but as a conmunity

8 Is it

we haven't thought of, is it nore than 10
hi gher? That is a problem now, you know.
MEMBER WALLIS: It alnost certainly is if

10 is the basis.
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CHAI RVAN APCSTOLAKI S: Vel |, | nean, that

isthe current estinate, so you worry about things you

have |l eft out that will change the current estinate.
MEMBER CORRADINI: But can | -- can you
explain that to ne, because | was |ooking at the

sumary about that. So can | say it back to you to
make sure | understood the sunmary, because the
summary is at the back sonewhere.

CHAI RVAN APOSTCOLAKI'S:  Yes, we had a
di scussion this norning about that.

MEMBER CORRADI NI:  So the sunmmary of al
the internal events is a little bit under 107"

CHAI RVAN APOSTOLAKI S:  Yes, but they al so
have done sensitivity anal ysis.

MEMBER CORRADI NI :  Ri ght.

CHAI RMVAN APCSTOLAKI S:  They assuned al
the human errors were one, the probabilities. They
nmul tipliedthe squib valve failure rate by 10 and t hey
did it again, and they got nunbers. Sonme of them
reached the 10°° higher than 10°% So our discussion
this norning, at least | suggested that the
probability distribution for the core damage event, in
my mind at |least, is sone sort of a result from al
these calculations. | can't really put a curve down,

but | don't believe that the 95'" percentile is 8x10®
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either. | believe it's somewhere hi gher because of
t hese ot her anal yses.

So let's say the 95'" percentile is 10°.
So the question nowis, | nean, is this distribution,
even though it's in nmy mnd, is this a robust
distribution? 1|s there any -- are there any failure
nodes that will be revealed in the future that wll
show t hat we have m ssed sonet hing? And now that we
are doing the assessnent, we have to ask oursel ves,

® or lower, is the

you know, if the baseline is 10
stuff we have left out nore frequent, because this
guestion al ways comes up

And | think eventually you come down to
what we have been told, at least | have been told
since | joined the ACRS, that we grant the license
based on the fact that there was a review and the
plant net all the regulatory requirenents, both
determnistic and probabilistic. Therefore, it is
saf e enough, safe enough.

| think that is the end result really. |
nmean, we shouldn't get hung up on the nunbers. But
when you get to such low levels, | nmean, the question
becones inevitable. | mean, what have you | eft out

that is nore frequent than that? That doesn't nean

that the guy who asks the question has the answer.
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You know, sonetines people say | don't believe it.
Vell, yes, there are a | ot of people who

are revi ewi ng these things, nost inportantly our staff

here, and they presunably wll be unable to find
failure nodes that will be nore frequent, because if
they do, then you guys will have to resolve that

i ssue.

MR, WACHOW AK:  So --

CHAI RVAN APOSTOLAKIS: So this is really
the community's, | think, thinking at this point.

MEMBER CORRADINI: Can | ask anot her
guestion?

CHAI RMAN APOSTOLAKI S: Yes, you can al ways
ask questions, M ke.

MEMBER CORRADINI: | amrepeating. | just
don't want to repeat fromthis norning. So the thing
that got nme was the external events was even | ower
than the internal events, which surprised ne. At this
level, it would strike me that all of the outside
activities would start bunping -- you would bunp up
agai nst them but yet the estimate in the sumary --

CHAI RMVAN APOSTOLAKI'S:  Yes, it was very
| ow.

MEMBER WALLIS: Fire is too low, isn't it?

MEMBER CORRADINI: Right. But in the
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current comment it is when the detail design is
considered fire and flood will go down, | thought.

CHAI RVAN APOSTOLAKI S: Wl |, Rick, do you
want to address that?

MR WACHOW AK: | can address that
parti cul ar piece.

MEMBER CORRADINI:  |If we put all these in
t he sout heast, | would think it woul d go up because of
extrene potentially unusual weather that tends to go
t hrough t he sout heast.

MR WACHOW AK: So that would fall into
the --

MEMBER CORRADI NI :  Well, I'mjust --

MR. WACHOW AK: -- flood type category.

MEMBER CORRADI NI @ Yes.

MR. WACHOW AK: That is a good question.
What we have listed on there are things that have
historically been considered external events. They
are actually internal fires in the building and
internal floods caused by pi pe breaks and things |ike
that. They have been treated as external events.

MEMBER CORRADI NI :  That is site dependent.

MR.  WACHOW AK: Those aren't site
dependent .

MEMBER CORRADI NI : Ckay. Excuse me. That
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answered the question. | understand the point.

MR, WACHOW AK: Okay. Now, for site
dependent thi ngs, we have done -- for floodi ng we have
said that the siting of the plant nust have a flood
| evel below. You know, the building needs to be
constructed above a certain flood |evel and there's
criteria associated with what.

So then what we would need to do when we
get the sites is then go back and see if there is
something that is different now from what we have
assurmed and see if there is an inpact there.

MEMBER CORRADI NI :  Ckay.

CHAI RMVAN APOSTOLAKI S: Now, Rick, you tell
us when to take a break, when it will be convenient.
It has been an hour and a half. There is a principle
that we shouldn't --

MR WACHOW AK: Let nme do this.

MEMBER WALLIS: How long is going to take?

MR. WACHOW AK: Let ne do this squib valve
and then we'll take a break.

CHAI RVMAN APCSTOLAKI S: Ckay.

MR. WACHOW AK: kay. So the way that al
of our squi b valves are now arranged i s that each one
has four charges physically on the valve, four

i ndependent charges, and they are connected, three of
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them to different divisions within the ECCS and one
division within diverse protection system

So if we go through an exanple, let's say
Division 1 is out of service, Dvision 2 fails,
Divisions 3 and 4 -- that's an interesting way of
witing that. D visions 3 and 4 --

MEMBER MAYNARD: Diversity.

MR. WACHOW AK: -- diversity, that's
right, provide the two out of four signal. So
Division 3 sees that he has got a trip signal.
Division 4 sees that he has got a trip signal, okay,
and there's two trip signals. It's okay to go. And
in this particular case, Division 3 is what provides
the actuation if that was the scenario. And we can go
t hrough any other different conbinations of that and
any other conbinations of 1-3, 1-3-4, 1-2-4, any of
these and we still get the sane result. So you al ways
have - -

MEMBER WALLIS: Two out of four.

CHAI RVAN APOSTCOLAKI' S:  Yes.

MEMBER WALLIS: Any two out of four?

MR. WACHOW AK:  No, the valve, it's any
one of the four that needs to --

MEMBER WALLIS: Ch, it's any one of the

f our.
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MR WACHOWAK: So it takes two divisions

totell. It takes two channels in the |&C systemto
say yes, it's tine to go.

MEMBER WALLI S: Ckay. And one to actuate.

MR. WACHOW AK: But any one of them can
now actuate the conponents.

MEMBER WALLIS: And if those two di sagree?

MR WACHOW AK: Wl |, then that one would
be Division 1 out of service, Division 2 fails,
Division 3 fails. That's a different scenario.

MEMBER WALLIS: But if 3 and 4 disagree.

MR. WACHOW AK: |If they disagree, that
nmeans one of themfail ed.

MEMBER WALLIS: Does it nmean it failed?

MR. WACHOW AK: They are neasuring the
same paraneters.

MEMBER CORRADI NI :  That's the definition.

MEMBER WALLIS: Well, they are just
nmeasuring two -- if one says yes, one says no.

MR. WACHOW AK:  Well, it's still --

MEMBER WALLIS: You assune one nust be
wrong, right? One nust be wong.

MR. WACHOW AK: Then you get into a
scenario where Division 3 gets the signal two seconds

or three seconds before D vision 4 does.
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MEMBER WALLIS: Yes, that's right.

MR.  WACHOW AK: So, yes, that could
happen, but it will wait until two of themsay it's
tinme to actuate.

MEMBER WALLI S: Ckay.

MEMBER ABDEL- KHALI K:  Now, regardl ess of
what ever happens with the actuation systens, there is
no chance that nore than one charge would go off.

MEMBER SIEBER: No, it could be nore than

one.
MR. WACHOW AK:  More than one could go
of f.
MEMBER ABDEL- KHALI K:  More than one could
go of f?

VR. WACHOW AK:  Right. And the
manuf acturers of these valves that we have talked to
so far say that that's not a problem
MEMBER SI EBER  Ri ght.
MEMBER CORRADI NI : It just opens faster.
MR. WACHOW AK:  No, it just opens.
MEMBER SIEBER. No, it opens shorter.
MEMBER CORRADI NI :  Shorter?
MEMBER WALLIS: Doesn't it?
MR. WACHOW AK:  Shorter.

MEMBER WALLIS: Ckay.
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MR. WACHOW AK: So what they have told us

is that --

CHAI RVAN APOSTCOLAKI'S:  So even if all four
go off, still?

MR. WACHOW AK: Yes, it's okay.

MEMBER SIEBER: Al four can go off.

CHAI RVMAN APOSTOLAKI' S:  Still, | don't have
a probl en?

MR WACHOW AK: That's correct.

MEMBER S| EBER: | don't know.

MEMBER WALLIS: Doesn't firing one --

MR. WACHOW AK: I n sone configurations,
setting off one do set off some of the others. Oher
configurations aren't like that. They have four
i ndependent .

CHAI RMAN APCSTOLAKI'S:  And then |'m not
too famliar with this. Have squib val ves been used
i n nucl ear plants?

MR WACHOW AK:  Yes.

CHAI RVAN APOSTOLAKI' S:  They have.

MR. WACHOW AK: I n standby liquid control
systemns, yes.

CHAI RMVAN APOSTOLAKI S:  Standby |iquid
controls. Okay.

MEMBER WALLIS: Mostly.
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CHAl RMAN APCSTOLAKI S: And we have never

had a problemw th thenf

MR WACHOW AK:  Well, | don't --

MEMBER SIEBER:  Not if we don't need them

CHAl RVMAN APCSTOLAKI'S:  Well, that's
enough. |'msorry, what?

MEMBER SIEBER. As |ong as you don't use
them they' re okay.

MR. WACHOW AK: Yes. They have had
testing prograns and ot her --

MEMBER WALLIS: Was it a nass that uses--

MR. WACHOW AK:  No one has failed one when
t hey have needed it, but |I don't know t hat anyone has
ever needed it.

MEMBER SI EBER  Ri ght.

MEMBER ABDEL- KHALI K:  Well, they have
failed when they tried testing them

MR. WACHOW AK:  So there have been sonme
failures and we're looking into that. If | renenber
right, nost of those were the |&C failures and not
necessarily the valve failure, but I don't -- we have
to l ook into that.

CHAI RVAN APOSTCLAKI'S:  |s there another
i ndustry that has nore extensive experience?

MEMBER S| EBER:  Yes, aerospace.
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MEMBER WALLI'S: Yes, aerospace has huge

experi ence.
MR. WACHOW AK:  And ny understanding is

that all of your cars have these in them for your

ai r bags.

MEMBER SI EBER Al of then?

MEMBER WALLI S: Cars?

MR. WACHOW AK: Cars for airbags.

MEMBER S| EBER. Ch, yes.

MEMBER WALLIS: It's a little smaller.

MEMBER SI EBER:  So you woul d have squib in
t he face.

MEMBER WALLIS: They are a little snaller.

MR. WACHOW AK:  Well, in sone cases they
are smaller and in sonme cases they are not. The
del uge valves for the BiMAC, they are fairly small
val ves, only an inch and a half, 2 inch valves. They
are not any different than what is in standby liquid
control systems now. Equalizing line is a 3 inch
valve. So it's about the same as what we have now
The DPV is an 11 inch valve. That is certainly
different than what we have now.

MEMBER SIEBER: It's bigger than anything
t hat has been made, right?

MR. WACHOW AK: | don't know that that's
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the case, but anything that | have had experience

Wi t h.

MEMBER S| EBER
CHAI RVAN APOSTOLAKI S:

of these valves is that they are passive?

what it is?

MR, WACHOW AK:

MEMBER WALLI S:

MR, WACHOW AK

Ckay.
And t he advant age

| s t hat

The --
It can't be cl osed.

The advantage is once it's

open - -
CHAI RVAN APOSTOLAKI'S: It is passive.
MEMBER WALLI S:

It's open. It can't be

cl osed once it's open, right?
MR, WACHOW AK: -- it's open.

VEMBER S| EBER: For ever.

MR WACHOW AK: And it doesn't take that

much power to nove to change them so they are very
wel |l -suited for battery powered systens.

MEMBER CORRADINI: Snmller initiation

si gnal .
MR, WACHOW AK: Yes, snmll initiation
si gnal .

MEMBER SI EBER: And they are pretty fast.

MR. WACHOW AK:  And they are fast.

MEMBER ABDEL- KHALI K:  You indicated this
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norning that initiation of the valve will not cause
failure of the pipe in which the valve is install ed,
and the reason is because this is one that has been
pressuri zed.

MEMBER SI EBER  Ri ght.

MEMBER ABDEL- KHALIK:  Now, if nore than
one charge actually goes off simultaneously, is that
statenent still correct, that there is no way that you
can fail the pipe in whichthe valve is installed even
t hough the pipe is filled with water regardless of
what the pressure in the line nmight be?

MR WACHOW AK:  That woul d have to be a
design requirenment for the pipe. 1 don't think we
could go with a systemthat didn't include that as a
desi gn requirenent.

MR. THORNSBURY: |Is that a doubl e negative
here or --

MR WACHOW AK: W could not build one
that did not have that as a design. That would be a
desi gn requirenent.

MR. THORNSBURY: Thank you.

MR WACHOW AK: So that actuation of these
val ves does not invalidate any piping analysis.

MEMBER S| EBER: Wl |, the exploding of the

charge is relatively significant as far as pipe
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strength. |If the charge is pretty small, the part in
the valve that actually gets sheered off is pretty
| ight conpared to the rest of the val ve.

MR WACHOW AK: That's correct.

MEMBER S| EBER:  You know, so two charges,
three charges, four charges, it seens to ne like it
woul d be getting done, right?

MEMBER WALLI S:  Yes.

MEMBER BONACA: | have a question
regardi ng the active systens. Wuld you expect,
because they are not set to the label, they are a
little different fromthe sanme systens which are
installed right nowin BWS?

MR. WACHOW AK: | don't expect there to be
much detectible difference. Now, in nost of the
cases, the things that we're | ooking at for our active
systens are going to be normally operating systens.
CRD is always going to have one of its punps in
operation and FAPCS i s al ways goi ng to have one of its
punps in operation. So we will have good know edge of
the state of our active systenms that we're taking
credit for.

MEMBER BONACA: The reason |'m asking the
guestion is that, you know, judging the safety for the

plant, if | think about current BWRs being 10™° with
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CDF, okay, | nmean, this has to be a safer plant. You
are always | ooking at a shutdown risk analysis. |
nmean, everything that you could lanent in the old
plants that we didn't have, it's here in this plant,
t he i sol ation, double isolation and the pipes through
contai nnments, and then the active systens.

There are so many active systens |ined up
and, you know, after you exhaust themall, it takes a
long tine to address them all and then you have a
passive system And so | woul d expect that sone
reference to the existing plants will be inportant to
nmake t he safety case here, but you have real ly focused
on this plant and addressed the |essons |earned, it
seens to ne.

MR WACHOW AK:  And that is one of the
things that we tried to do early on in the conceptual
design phase, is to elinmnate things that we had
problenms with in the existing plants.

MEMBER BONACA:  Yes.

MR. WACHOW AK: Now, the 10 "°> that you
talk about for those plants also includes the non-
safety-related systens. So it's credit for safety and
non-safety.

MEMBER BONACA: Right.

MR WACHOWAK: So that 10 ° would be
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anal ogous to our 10°%,

MEMBER BONACA: Right.

MR WACHOW AK:  Not the ot her
sensitivities that were done w thout the non-safety
system

MEMBER BONACA: Yes. And | can say that,
you know, all these things you have added will justify
the difference. |I'monly saying that they have to buy
somet hi ng and the biggest issuetoneis, infact, the
squib valves. | nmean, that is something that, you
know, the point you made about commobn causes. It's a
very inportant one as to the pursuit, but, certainly,
this is, you know, a different kind of aninal
Everything that you would |ike to have is there.

MR, WACHOW AK:  Ckay.

VI CE CHAI RVMAN SHACK:  You coul d activate
hal f of them pneumatically.

MR WACHOW AK:  Well, there are issues
with that and we do have pneumatic valves in this
plant. The isolation condenser is a pneumatic val ve
system so it's not a squib actuated system and many
of the containnent isolations are pneunmatically
operated. For our pneunatic systens, we have a
simlar arrangenent to this, except it's using

di fferent arrangenents of sol enoi d val ves.
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MEMBER CORRADI NI :  But is the requirenent

there that you switch to pneumatic if you want to
cl ose up again where these are once open, stay open?

MR, WACHOW AK:  Yes.

MEMBER CORRADINI: Is that the basics of
what you're sayi ng?

MR WACHOW AK:  That is where we would
make that decision, isif youwant it to be able to be
used again, you would rmake it pneumatic. If you want
it to be -- if you only need it as a one shot, then
you woul d nake it --

MEMBER CORRADINI: But you really do
expect to use the isolation condensers during the life
of this plant.

MR. WACHOW AK:  That's right.

MEMBER CORRADI NI :  You don't really plan
if that --

MR. WACHOW AK:  Yes. W're not planning
on using -- we're not planning on needing any of the
squi b valves, not planning on it. Those are for
acci dents, things that happen that we didn't plan for.
So, anyway, | guess that is what | have here.

One last thing associated with this. W
can't make this kind of a scheme work with notor-

operated valves. W can't really hook four notors and
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things like that. It didn't work for us. So in this
desi gn change that the plant did to incorporate this,
all notor-operated val ves were replaced by sone sort
of a pneumatic val ve.

MEMBER WALLIS: Oh.

MR. WACHOW AK: All safety-rel ated notor-
operated valves. So in Rev 1 if you see anything
where we had a safety-rel ated notor-operated val ve, it
will be replaced by sonmething that is pneunatically
oper at ed.

MEMBER S| EBER: And fail safe.

MR WACHOW AK:  It's --

MEMBER S| EBER: And fail safe.

MR.  WACHOW AK: It depends on the
application. Sone fail open, sone fail closed and
sone fail as is.

MEMBER SIEBER: They fail safe. They
coul d be open or cl osed.

MR WACHOW AK:  Sone fail as is.

MEMBER SI EBER. Okay. Open or cl osed.

MR. WACHOW AK:  Wherever they are, yes,
and we have different criteria for those and different
designs for those types of valves. So this would be
a convenient break tine and | will try to step it up.

CHAI RVAN APCSTOLAKI S:  That's fi ne.
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(Whereupon, at 4:39 p.m a recess unti
4:57 p.m)

CHAI RVAN APOSTOLAKI S:  Ready? Okay. We
are back in session. Rick, it's your show

MR. WACHOW AK: Ckay. In this next
section what | want to tal k about nowis how the DCl S
systemis connected together and how the signals are
processed and transferred, and maybe this will get
back to answering sone of the questions on how m ght
we deal with obsol escence? How m ght we deal with
mai nt enance? How m ght we deal with -- because we
will see how-- the way it's segnented and di vi ded and
put together that there probably is the ability to
upgrade the system wi thout scrapping and rebuil ding
anong other things. So let's go through what | know.

CHAI RVAN APOSTOLAKI S:  What is it that you
know about the instruments in control?

MR. WACHOW AK: Wl |, when we were talking
about these things, we have these very, very smart
i nstrument in control people that know a whol e | ot of
stuff about instrument in control. And when you ask
themto descri be the instrunent in control system not
only do you get what you need to build a PRA, but you
get about five tines nore. Wiat | tried to do was to

concentrate what he said into sonething that we think
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we m ght be able to use for the PRA, and this is the
distillation of that.

So the system wuses sone different
concepts. W have things called a chassis. A chassis
is a rack-nounted conputer. These are exanpl es of
types of chassis that we woul d have. So you have got
t he rack-nmounted conputer. It goes in the rack and
each cabinet now has a rack. So a cabinet can have
one or nore chaisesinit. And then the division wll
have nultiple cabinets within that division.

kay. So the first thing | want to talk
about is the chassis. The chassis is just basically
a back plane type conputer and cards are plugged into
it. And in one exanple we were shown there is a
processor card, a nenory card. They could be both on
the sanme thing, but it's a replaceable card. Ckay?
Then in this type, a data acquisition chassis, would
have one or nore 1/0O cards that can take one or nore
digital or analog signals into them

(Whereupon, at 5:00 p.m the neeting

continued into the evening session.)

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




247

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

248
E-V-E-N-I-NG S-E-S-S-I-ON
5:00 p. m
MR. WACHOW AK:  And then we have the
comuni cation cards and this is really the part of the
guts of how these things are strung together. These
comuni cation cards aren't j ust for passi ng
information. These are what they call a reflective
shared nmenory system
So this card has sone nunber of negabytes
on it, a gigabyte, 128 negabytes, whatever we would
specify, and all of themin the systemwoul d have t hat
same anount or that sane nmenory, all with the sane
menory | ocations so that any time any one of these
cards gets updated for that location in nenory, it
takes this dual fiber ring and sends that information
out in both directions and within nine mlliseconds
they tell us every card within that ring has the sane
information on it.
So each chassis in a channel or in a
di vi sion, each chassis in a division, knows, has the
potential to know, everything that is in that
di vision. For backup purposes, we have two of these
cards in here and the -- what | don't know yet is how
it deci des which ones of those two cards is the one to

use at any given time, but they should show exactly
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t he sane thing

In the data acquisition chassis, the only
t hing the processor does is takes a signal or it takes
a converted analog or digital signal fromthis card
and puts it inthis menory. No decisions are made on
t hese processors. It's just noving information.

MEMBER S| EBER: Do you nake a deci sion as
to when to go and get it?

MR WACHOW AK: It's on a fixed tine
scale. This is a determnistic system

MEMBER SIEBER  So it updates every
second, every tenth of a second?

MR WACHOW AK:  \What ever the schedul e is.
It's sone nunber of -- sone small nunber of
mlliseconds. It gets this signal, gets this nunber
fromthis card, puts it on this card and that's what
it does.

MEMBER S| EBER: Ckay. Now, you said that
t he transducers, they can be digital or anal og?

MR, WACHOW AK:  Yes.

MEMBER SIEBER: And if it's a tenperature
transducer, | take it there is a cold junction sone
pl ace.

MR, WACHOW AK:  Yes.

MEMBER SIEBER. O an RDB and 4 to 20 goes

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

to the 1/0O card?
MR. WACHOW AK:

expl ai ned to ne.

MEMBER S| EBER

way to the I/O card?

MR, WACHOW AK:

yes.

MEMBER S| EBER

transducers in the field?

MR, WACHOW AK:

250

Yes, that's the way it was

But that's analog all the

That' s mmy under st andi ng,

Do you have digital

What | was told is that we

can have digital transducers in the field, but none

have been identified to ne.

MVEMBER S| EBER:

or you don't think?

MR, WACHOW AK:

seen any.

MEMBER S| EBER

MR, WACHOW AK:

MEMBER S| EBER:

So you don't know? You do

You don't know?

It's possible. | haven't

Ckay.
But | don't know.

But the I/O cards woul d be

different for a digital signal?

MR, WACHOW AK:

|/ O cards for different types of signals.

Yes, there are different

The 1/0

card would be natched to the right signal

MEMBER S| EBER

MR, WACHOW AK:

Tr ansducer .

To the right transducer as
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where the field testing,

when it's installed, or the installation testing, the

bi ggest thing

there is to

make sure that this

transducer is hooked to the right point in that card.

MEMBER SI EBER
card follow the paraneter
par anet er ?

MR, WACHOW AK:

The way it was expl ained to ne,

| would need to verify that.
MEMBER S| EBER
when to sanpl e?
signal to the 1/0O card?
the --
MR, WACHOW AK:

VEMBER S| EBER:

Fromt he CP,

Okay. Now, does the I/0O

or does it sanple the

That's a good questi on.
it woul d sanple. Now,
Vel |, how does it know

the processor? Send the

The I/ 0O card goes and asks

| would --

-- transducer and acquires

it, putsit indigital formand then hits an interrupt

on the processor?
MR VWACHOW AK:
i nformation that

m nd.

MEMBER  MAYNARD

paraneters, just set up
schedul e.

PARTI Cl PANT:

lra told me that |

|s that how t hat wor ks?

That was part of the

purged from ny

It's probably the

the sanpling stuff on a

They' re al ready programred
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VI CE CHAI RVAN SHACK: No, but sonetines
you sanple on the 1/0O card.

MEMBER SIEBER:. That's right.

VICE CHAIRMAN SHACK: And then the
processor grabs the value of f, an average val ue of f of
it.

MEMBER SIEBER. That's right.

VI CE CHAI RMAN SHACK: | don't --

MEMBER SIEBER: It's whatever is on the
|/O card at the tinme. The sanpling schedul e can be
set up in the transducer or even digitize it in the
transducer and just sort of skip the /0O card
function, other than some sinple gate. Wll, you
don't know?

MR WACHOW AK: So | don't know.

MEMBER SI EBER: Let's nobve on.

MR. WACHOW AK:  The other thing about this
is that the way t he power supplies are connected, each
chassis has two power supplies. The way that the
batteries are set up within a division is we have a
Division 1A battery and a Division 1B battery. They
are both part of the 72 hour battery, but they are
distinct units. The way this is set up is that if

both batteries are in service --
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MEMBER WALLIS: These are D/ C now?

MEMBER S| EBER  Yes.

MR WACHOWAK: This is a -- well --

MEMBER WALLI'S: Your key is a little hard
t o under st and.

MR WACHOWAK: It's not DC It's a 120
volt inverted A/C system

MEMBER WALLIS: It's an A/C system

MR. WACHOW AK: That is being supplied by
regul ated power backed up by battery.

MEMBER WALLI S: Ckay.

MR WACHOWAK: So if it's operating on
the battery, each one of these power supplies
essentially acts or operates at 50 percent capability.

MEMBER SI EBER:  Sort of.

MR WACHOW AK:  Sort of. So that if we
| ose sonmething in one of these channels here, sone
power source or we |ose the power supply, we haven't
| ost anything in here. It still operates now at full
power .

MEMBER SI EBER  Ri ght.

MR. WACHOW AK: No interruption of this
function, but it announces that there is a failure in
there and the operators have tinme to fix whatever is

in that. These are hot swappabl e power supplies and
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we woul dn't have any | oss of function when they go to
repair that.

MEMBER SIEBER This isn't a station
battery, | take it. This is just a battery for this
syst enf

MR WACHOW AK: Station batter.

MEMBER SI EBER: A station battery? There
ain't too nuch to fix it and operate it?

MR. WACHOW AK:  The fixing part | neant
was in the power supply or if there was sonme other
short in the systemon down, they could go and unshort
the system Renenber, it's a 120 volt system So it
is normal |y being powered fromoff-site power.

MEMBER SI EBER  Ri ght.

MR.  WACHOW AK:  Through a regul ating
transforner and there is a battery backup that is
sitting there solid state switched inif the off-site
power goes away. So you probably wouldn't detect a
battery failure out here at the downstreami nstrunent.
The battery failure woul d be detected sonehow.

MEMBER SIEBER: Now, then if you didn't
have A/ C power and the battery failed, the other one
woul d di scharge twi ce as fast.

MR, WACHOW AK: It woul d di scharge tw ce

as fast.
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MEMBER S| EBER:  Ri ght.

MR WACHOW AK:  So in that case, Division
1 would only last for 36 hours versus 72. W still
call that a failure. Okay.

MEMBER SI EBER  Ckay.

MR. WACHOW AK: So that's the way that
these are all set up. W have a different type of
chassi s, which would be a |oad driver chassis. This
is what tells the things in the field to actuate. It
has got a processor. It has got the |oad driver cards
and it has got the sane kind of conmunications cards.

So what this processor does is it | ooks at
t he comruni cation card and says do | have sonething
that is telling me to actuate this switch? If it's
there, it actuates it. |If it's not there, it doesn't
actuate the switch. So it's just |ooking at the
menory and deci di ng which switches to turn on. This
part, 1'lIl show howit's supplied in a mnute.

One of the things that the designer said
is that you can -- you don't have to segnent it this
way into data acquisition, chassis and |oad driver.
You could intermx these things. W're trying to
deternm ne what is the best way to do this and in ny
mnd, within a chassis you shouldn't mx the two

di fferent types of functions, because then that nakes
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the processor logic a little nore difficult. W may
have prone to sone errors or sone other things there.

| would prefer to see those two types of
chassis separate. Right now they said they can do
that, so that you would have -- if the conputer has
|/O cards in it, it's not going to have -- if the
chassis has I/Ocards init, it won't have | oad dri ver
cards in it.

MEMBER SIEBER On the other hand, a
singl e chassis may have thousands of |/0O cards.

MR WACHOW AK: That's correct.

MEMBER SIEBER Okay. So this is not
t hree bi g deal s.

MR. WACHOW AK:  This is an exanple here
and how many get packed, packed in, is that the right
way to say it, how many get put into there is based on
several things. Proximty of what you're trying to
pick up out in the field is one thing, and al so al
t hese systenms need to be passively cooled. W don't
necessarily want to have active cooling to keep the
t hi ng down, so we would --

MEMBER SI EBER: Keeping it safety-rel ated
di esel, keeping all this other stuff cool.

MR WACHOW AK: Wl |, that would be the

next presentation. But, anyway, SO we can segnent it
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MEMBER S| EBER

MR, WACHOW AK:

consi derati ons.

MVEMBER S| EBER:

257

guess, if you will.
Ckay.

But that's one of the

Now, for each you have two

power divisions that go to the four channel s that you

have.
MR, WACHOW AK:
MEMBER S| EBER:
right?
MR, WACHOW AK:

MEMBER S| EBER

We have --

You have four channel s,

We have four channel s.

Does that nean four of

these cards, |/Ocards and the four | oad driver cards,

one for each channel ?

MR, WACHOW AK:

MEMBER S| EBER:
different racks?

MR, WACHOW AK:
r oons.

MEMBER S| EBER:
bot h di vi si ons?

MR, WACHOW AK:
one division. W have four

MEMBER S| EBER

station batteries.

Yes.
kay. And they are in

D fferent racks, different

And each one is powered by

No. This is considered

of these paired divisions.

But you don't have ei ght
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MR. WACHOW AK:  There physically are eight
different batteries.

MEMBER S| EBER  Ckay.

MR. WACHOW AK: Each division has two that
are | oaded at 50 percent each.

MEMBER SI EBER. Ch, wow, what a battery.

MR WACHOW AK: That's correct.

MEMBER S| EBER  Ckay.

MR. WACHOW AK: Ckay? Now, the next one
is the logic chassis which is where the decisions are
made. So this would be a different place and | wll
show how that is set up in a mnute, but it has got
the same sort of thing, processor, nenory and just
conmmuni cati on cards.

This is the communication cards we saw
before, soit's -- thethings inthe field are setting
nmenory |ocations here. This processor reads these
nmenory | ocati ons, nmakes a deci sion, posts its decision
tothis interdivisional ring and then | ooks to see if
any of the other divisions also cane to the sane
conclusion. |f so, the processor then tells its own
di vi sion go ahead and actuate. So in the ECC --

MEMBER SIEBER: So that sits in between
the /O card and the | oad driver card?

MR. WACHOW AK:  Yes. Say that again.
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VEMBER S| EBER: It sits in between the |/0O

card and the | oad driver card.

MR. WACHOW AK: That's right, and since
it"'s onaring --

MEMBER S| EBER  Yes.

MR. WACHOW AK:  Maybe it's on the end,
maybe it's in -- yes, it's in between.

MEMBER SIEBER  Now, if an I/Ocard is
acquiring the signal fromthe transmtter, putting it
intoits nenory and this thing is saying | need this
paranmeter to deci de whether | got to do sonething --

MR, WACHOW AK:  Yes.

MEMBER S| EBER: -- what happens when t hey
both try to read that nmenory slot at the sanme tine?
|s there interference or is it sequenced or is it all
timed out or how do you do that?

MR WACHOWAK: It's determnistically
timed out. The communications cards wite to all the
cards on a fixed interval and while they are witing
on their fixed interval, this guy isn't reading --

MEMBER SIEBER: He will be waiting.

MR WACHOW AK:  -- in between.

MEMBER SIEBER. This one will be doing
somet hi ng el se.

MR WACHOW AK:  Ri ght.
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MEMBER S| EBER:  Ckay.

MR WACHOW AK: And that is all on a
determnistically evaluated --

MEMBER S| EBER: So you have got one cl ock
for the whole system for everything, one clock on
each divi sion.

MR WACHOWN AK:  Wthin a chassis there is
one cl ock.

MEMBER S| EBER:  And you woul d have to have
that sane clock go through every -- you have an 1/0
chassis and a driver chassis and a logic chassis.
They woul d all have to have the sanme clock, right?

MR. WACHOW AK:  The way it was expl ai ned
tonme is that they do not have to have t he sane cl ock.

MEMBER SIEBER: Well, then they will
interfere.

MR, WACHOW AK:  No.

MEMBER WALLIS: Can | ask the question |
asked before? What does all this description have to
do with the PRA?

MEMBER SI EBER: |If you don't know what it

MEMBER CORRADI NI :  You don't know how to
get a failure node.

MEMBER WALLI'S: Yes, but unless you talk
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about the failure nodes, | don't know what it has got
to do with the PRA.

MR, WACHOW AK:  Ckay.

MEMBER SIEBER Well, you have to
understand the hardware a little bit here.

MEMBER WALLIS:  Well, | know, but this is
kind of straightforward, isn't it? The interesting
thing is what can go wrong.

MR. WACHOW AK:  That's right.

MEMBER WALLI S: Ckay.

MR. WACHOW AK: And that is really a
conversation that | have with the | & guys al so. \What
happens if we have a failure here?

MEMBER CORRADI NI :  So can you educate him
which is educating ne about all these clocks and
everything? |I'mstill kind of curious.

MR. WACHOW AK:  Wthin this particular
card here, every large nunber of mlliseconds this
processor knows it has a window to read from this
communi cation card. Then these conmuni cation cards
are getting signals on the fiber systemin a fixed
frequency.

MEMBER SIEBER  And putting it into
menory.

MR. WACHOW AK:  And putting it in this
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menory.

MEMBER SI EBER  Ri ght.

MR. WACHOW AK:  Which is not conflicting
with this one. However, when this card puts something
out onto the fiber network may not be exactly the sane
time when a different cards puts out. So each chassis
can wor k asynchronously, but the conmunication is set
up fast enough t hat the processor won't know about any
asynchronous conmuni cations between the other
di vi si ons.

Each paraneter only has one nenory
| ocation, so you <can't have -- and so the
comuni cation card knows when |'mgoing to wite into
the nenory | ocation, when |'"'mgoing to read fromthe
menory |l ocation. You can't have things trying to read
and wite at the same tinme. The card handl es that
arbitration

MEMBER SIEBER And if sonething is
happeni ng i n the pl ant where all these transducers are
changi ng value, that does not change the node of
operation of the processors anywhere.

MR WACHOW AK:  That is correct.
Everything works on a fixed frequency.

MEMBER SI EBER: So you can't plug the

machi ne.
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MR.  WACHOW AK:  You can't plug this

machine. It's not set up with a data collision
detection rerouting system

MEMBER SI EBER  Ri ght.

MR WACHOW AK: It's not the kind of
systemit is.

MEMBER CORRADI NI :  Ckay.

MR. WACHOW AK:  Ckay?

MEMBER S| EBER.  Mbvi ng on.

MR. WACHOW AK:  Mbving on. Let's nove to
the data acquisition cabinet. You can have multiple
chassis within a physical cabinet. So the rack is
there. You put the chassis inside the rack. Power
comes in. There is no special power for the cabinet.
It's just distributed into each of those chassis.
They have their own power supplies. | had exanpl es of
sensors here.

And the way that the transm ssion is done
t hrough these cards is it is dai sy chained through al
the different cards and there's two of them so it's
dai sy chained through those cards. So if any one
particular link fails, well, you get the information
fromback the other direction. |If you end up failing
both connections on that |ink sonewhere, then the

information is still transferred al ong the other data
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ring.

So you end up actually having to have
between two and three communication failures before
you would fail the communication on that ring. Al
t hese conmuni cations are alarmed. The operators know
when it happens. Cards are hot. |'mnot sure how the
connections are hot swappable, but the cards are hot
swappabl e and they can nake those repairs.

So you would think that there would be a
| ow li kel i hood that any of the cards woul d be sitting
there in a failed state at the tine of the accident.
And that's -- one of the things we're putting into our
PRA nodel though is what is the probability that any
of these things would be unavail able at the tine.

MEMBER SIEBER | take it froma PRA
standpoint, just knowing this kind of architecture
gives you sonme handle on what the failure
probabilities are regardl ess of what t he confl uence of
the cards are.

MR WACHOW AK:  Yes. W can know how t he
logic gets put together and then we can evaluate
different individual failures on the cards.

MEMBER S| EBER  Ckay.

MR WACHOW AK: A |l oad driver chassis is

alittle different. First, notice it's a |load drive
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pai r, okay, and the reason for this is mainly we don't
want spurious actuations. So when the conmputer or the
| ogi c processor nmakes a decision that one of these
squib valves is supposed to actuate, it tells this

| oad driver and the other |oad driver on the opposite
side or within the division.

It tells two | oad drivers to go ahead and
actuate. Both of those have to get the actuation
signal in order to actually get the signal out to the
field. This is done a little differently here. This
cabi net has a set of power supplies in here and those
are for the equiprment out in the field.

The reason that they have their own power
supply versus using the power supply in the conputer
card itself is mainly because of the way these squib
val ves operate. They take an initial surge of
current, that kind of acts |like a dead short, and the
response of this power supply needs to be much
different than the response of the power supply that
is in the chassis.

So with this arrangenent, this is a very
fast acting power supply that the chassis -- then the
conputers don't see any fluctuation in the voltage
while squib valves are operating. Oherw se, you

m ght get into a situation where everything just all
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trips off on some kind of a funny voltage fl uctuati on.
So we have precluded that by using different types of
power supplies here.

The ot her thing that makes this nice is we
can separate this in terns of fire protection. If we
put -- if we have a fire that starts in this cabinet,
it could potentially short out some of these | oad
drivers.

MEMBER S| EBER:  Yes.

MR. WACHOW AK: But we don't want an
actuation on a fire in that cabinet, so we put the
other load driver in a different cabinet and we w ||
eval uate whether it needs to be in a different roomor
sonmewhere different.

MEMBER SI EBER: Different space.

MR. WACHOW AK: Different, somewhere. And
al so what we want to evaluate is how many in a series
we would need to do. The DPVs, I'mstarting to | ean
toward having three |load drivers especially on DPS
confirmed that it's supposed to go.

But what the manufacturers of these tel
us isthat if the fire starts in this cabinet and goes
to propagate to the other cabinet, the first thing
that we're going to |l ose i s these connections that are

hooked up to these things, and before the fire would

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

267

actually propagate to here, you would |ose the
continuity and there would be a very low likelihood
that the propagated fire would actually be able to --

MEMBER S| EBER: Wbul dn't you get hot
shorts? | mean, you would get all kinds of things in
afire.

MR. WACHOW AK:  You can, but if you got a
hot short anywhere in this cabinet, because these
switches are all still open, the hot short woul dn't do
anything. You have to get a fire that can physically
go fromhere to here without destroying the stuff in
bet ween.

MEMBER SIEBER. O you could have a fire
in one and a failure in the other.

MR WACHOW AK: Fire and a failure would
doit, too. That's why in the DPVs I'mtrying to see
if they can accompdate three. The |oad driver cards
really aren't all that expensive on the scale of a
nucl ear power plant, so | think we can afford a few of
t hem

MEMBER SIEBER: So you plan to cover al
three things, hot short, SCRAMS and ot hers?

MR WACHOW AK: That's correct.

MEMBER S| EBER  Ckay.

MR. WACHOW AK: The | ast one here is
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identifying -- and we tal ked about this alittle bit,
t he four divisions of where the processors make their
decisions. There is this other ring that is between
t hose. Sone have suggested that this is sone way of
punpi ng data fromthis channel to this channel. That
is not really what it's doing. This channel is
posting data to the ring and this channel is then
reading what is on the ring. This channel can't tel
this one what to do. It's just identifying what it's
doi ng.

And the way these cards are all set up
every processor is hard coded so that it can only read
and wite to certain places on those cards. They all
have check sums within them Everything plugs
together. It does a check sum series on the whol e
system If you try to plug the card that is supposed
togoinDvision2intoaDvision1chassis, it wll
gi ve you an error and say no, you can't continue with
this. This systemis still down. So there's al
sorts of protection in here for making the wong
choi ces.

Finally, the way theringis set upinthe
channel, we had this cabinet here. You know, it
passes between the different cabinets. These are

typically places like in the reactor building. This
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is in the control building, so they are located in
different places, the way the cabinets, you know,
provi de their power out to the field.

One thing, the main thing in here that |
wanted to point out is there can be any nunber of any
of these cabinets. It doesn't have to be one, but it
can be one. Right now we're trying to put together
our first scoping PRA nodel of this to determ ne what
is the worst case.

s it to put everything in one cabi net or
isit todistribute it to a bunch of cabinets? W're
still not sure which would provide the worst case.
VWhat nmy feeling is or nmy belief is is that we're not
going to see nmuch difference between either of those
two configurations.

MEMBER SI EBER: That's your hope.

MR. WACHOW AK:  From what | have seen so
far, | can't see why it would be nuch different.
Another thing is that these other cabinets here, the
logic and load driver cabinets, | said within a
chassis we didn't want to mx the types, but within a
cabi net we can put a data acquisition chassis inside
one of these logic or load driver cabinets to do
various things like we would li ke to know -- announce

to the operator is that cabinet door is open.
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That cabi net door should never be open
unl ess the control room sent sonebody there to do
mai nt enance. There is no reason for that cabinet to
be open, so nonitoring inside the cabinet. W can
al so nonitor tenperature in the cabinet. W can put
a snmoke detector in the cabinet. So if the cabinet
detects that it's on fire, maybe you shut off the | oad
driver on the other side so that even if it
propagat es, you can't get anyt hing.

W don't know. We're still |ooking at
what to do with those different things, but we at
| east knowthat there are certain other things that we
want to put inthere to let the operators know what is
goi ng on inside those cabi nets.

MEMBER SI EBER: Now, you said you could
| ocate these cabinets any place. Can you |ocate
anything in the harsh environment? For exanple, in
containnment, the only thing you' re going to have in
there is transducers and no ot her --

MR. WACHOW AK:  That would be correct. W
woul d only -- so this would not be in the contai nnent
as far as | know unless there are sone --

MEMBER S| EBER: Any part of it.

MR. WACHOW AK: Yes, they would have to do

somnet hi ng ot her than what we're planning on buying if
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they are going to put it in the containnent.

MEMBER SIEBER. Okay. And other harsh
envi ronnments woul d be the, you know, reactor buil ding
and outside contai nnent where radiati on zones m ght
be.

MR. WACHOW AK: W have got people right
now | ooki ng at the dose maps in the reactor building
and the 1&C group is trying to locate the cabinets
away fromharsh or hi gh radi ati on zones, but they have
acriteriafor these. The manufacturers have supplied
us, at least so far, the EQ data for what they are
pl anning to give.

MEMBER SIEBER: So is it fair to say that
nobody has | ooked into these yet?

MR. WACHOW AK: It would be fair to say
t hat other than what room these cabinets are in, the
control building, this is up in the air.

MEMBER S| EBER: Ckay. Thanks.

MR. WACHOW AK: Ckay. So that was all |
had with that. Ri ght now what we're planning on or
what we're doing with that is we're building a stand
al one nodel of the failures of the hardware within
that systemto try to help, to see if we can help the
desi gners determ ne what is the optimal configuration,

and then set it up that it's flexible enough that if
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t hey change the configuration that we can rmake those
changes and have sone i nput.

It's likely fromwhat we have seen so far
with just the nunbers of data input points and the
| oad drivers and all of the rest of those things that
that is going to be a pretty big nodel, especially in
the communications side, because to fail to
comuni cate fromthis transducer to the processor, you
have got to fail two different counter-rotating rings
goi ng both ways with all sorts of different cards and
things in between. It's a pretty big nodel and it's
going to get very large very quick

We t hink we can nodel this and do it stand
al one and do sone investigation on that individua
nodel . When we actually go into the main PRA, our
t houghts are that nmaybe we wouldn't put the entire
thing in there. Mybe we would put sonme linted set
of the other failures. Then we have to figure out
t hen what we do with the external events and with the
RTNSS and all the rest of those things, so that is
still a question. But how we would put such a big
nodel into the main PRA and have it do anything for
us, we're still contenplating.

So after we have gotten through with al

t hese changes, the top sequences of the cutsets are
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affected. Basically, for those ones that we tal ked
about with the |oss of feedwater, |loss of the -- we
add one nore failure node. It's the loss of the

i sol ati on condensers get added to each of those, so
they will be dropped.

| have done a scopi ng cal cul ati on on what
the inpact of that would be and it |ooks |ike those
sequences wi ||l be brought down by at | east an order of
magni tude, maybe a little bit nore. W're still
| ooking at how that is going to go.

The DCI S design that we're putting i n now
provi des addi tional protection fromwhat we have had,
what we have in the current nodel, but we don't think
it's going to have a major inpact since what we have
in the current nodel only showed up as conmobn cause
failures anyway. So addi ng sonething else that only
shows up as conmon cause failures anyway i s probably
not going to make a big difference.

Thi s revi sed common cause nodel , dependi ng
on where we find the discrepancies between what we
have now and what we're going to use, this may of f set
some of the -- what we're doing with the others. So
| amnot going to say all the top ones go away. Maybe
they are replaced by sone other top, other ones, and

t he nunbers may not change too mnuch
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Level 1 nodel results will be availablein
April. Now, that is that other handout that | gave
out, | wanted to talk about here. |It's marked as the
-- it looks like this.

MEMBER SI EBER  For the PRA

MR WACHOW AK: This outlines what the
schedule is for the Rev 2 in the PRA. Ckay. Just an
i dea of where we are right now, Chapter 19, Rev 2,
whi ch matches Rev 1 of the PRA so that's no change to
anyt hing you had before. This is going in. W're
licensing |l etters and things about that now. There is
nothing really newin the PRA fromthat. |It's stil
mat ches PRA Rev 1.

Qut in April we expect to have the new
Level 1 nodel internal events plus quantification done
and, at that point, we'll be submtting those chapters
to the staff. Because of the time line for witing
the SER, they also need information for Chapter 19.
The rest of the chapters are going in even earlier in
February, but this is where we can support this.

What we're going to do is we're going to
take the results fromthe Level 1 and then know ng
what we know from Level 1 and how it woul d propagate
into a Level 2 and how t he external events woul d work,

we're going to extrapolate what we -- the Revision 1
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other parts of the nopdel based on the Revision 2
internal events results, and wite a Chapter 19 based

on that extrapolation.

Because of the | evel of detail in Chapter
19 for the PRAis at a fairly high over -- it's not a
high | evel of detail. [It's nore of an overview. W

think we're going to be successful at this, at making
a good extrapolation here, but it is a risk of maybe
m ssing something in Chapter 19. Then --

MEMBER WALLIS: Isn't it Chapter 217

MR. WACHOW AK:  This is Chapter 19 of the

MEMBER WALLIS: |Is Chapter 21 irrelevant?

VR. VWACHOW AK:  Chapter 21 that
i ncor por at es.

MEMBER WALLIS: This is the BIMAC, is it
not ?

MR. WACHOW AK: Chapter 21, yes. Chapter
21 that incorporates the Rone review, the additional
Rone reviews that we have done, is being worked on
now. We will likely be able to have that done at
about the sane tinme as the Level 1 with internal
events. The question though is when do we want to put
the Bi MAC testing results into Chapter 21. Those

results are expected out here in the Septenber tinme
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frame, so our decisionis do we want to have a Chapter
21 of the PRA back here that doesn't include the Bi MAC
test controls.

MEMBER WALLI'S: When are we going to | ook
at the credibility of this whole Bi MAC or do we need
to?

CHAI RVMAN APCSTOLAKIS:  We will have a
subconmittee neeting in the next two, three nonths
focused on Level 2 PRA

MEMBER WALLIS: Focused on the Bi MAC
okay, focused on the Level 2.

CHAI RVMAN APOSTOLAKI'S:  No, Level 2 PRA

MEMBER WALLIS: Ckay. Okay.

CHAI RVAN APOSTOLAKI'S:  This is just Level

MEMBER WALLIS: Ckay. Okay.

MR. WACHOW AK:  Now, in the rest of the --

CHAI RVAN APCSTOLAKI'S:  Digital 1&C.

MEMBER WALLIS: Ch, okay.

MR WACHOW AK: | have lines scattered
t hroughout here wi thout dates until the end, because
right now we're working on rebaselining our schedul e
for the DCD or not for the DC -- for the COLA
applications, and a |l ot of that rebaselining effort is

going to help ne determ ne what happens in these
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vari ous ot her m | estones and what they are goi ng to be
t hr oughout next year.

But our end date is basically the end of
Sept enber, we need to have the full Rev 2 of the PRA
conpleted to support the COLA for the two customers
that we have right now So we're working our schedul e
and addi ng our personnel to support that.

CHAI RVAN APOSTOLAKI S:  When you say ful
Rev 2, you don't nean just a Level 1 PRA?

MR WACHOW AK:  No, | nean the other
chapters. So this would be |ike Chapters 2 through 6
or 2 through 7 and maybe we get 8 and 9, 8, 9 and 10
here, 12, 13, 15, 16 and when we get here, all 21 are
t here.

MEMBER VWALLIS: How are we supposed to
reviewthis, because | think we could spend all of the
day on Chapter 2, for instance, or on Chapter 4.
There is so nuch in all of these things.

MEMBER SIEBER  There is a nore basic
probl em | think.

MEMBER WALLI S: How are we going to review
t henf®?

CHAI RVAN APOSTOLAKI'S:  We're going to have
two, three neetings, whatever it takes.

MEMBER WALLIS: Are we going to dig into
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the details or are we going to be at the sort of |evel
we're at today?

CHAI RVAN APOSTOLAKI'S:  No, today if you
want ed detail, you could ask for them

MEMBER SIEBER Well, if we go back to
basi cs, one of the problens that | had was doi ng t he--
the little bit that was assigned to nme was
efficiencies in design details in the DCD. | would
read through it and | wasn't able to discern fromthe
DCD exactly what you nodel in the PRA and how it got
t hat way.

And so if you're going to work on a tinme
line like this to come up with the next revision of
the PRA, there is going to have to be a lot of work
done in detailed design, | think, in order to make the
PRA a little nore valid than it is right now. R ght
now, there is sone speculationin there as to what the
equi val ent is.

And nmy question is are you prepared to do
additional detailed design work to support this and
al so the selling of the plant and its certification or
what ever licensing that you're going to do in that
amount of tine? It seens to me like a lot of work.

MR. WACHOW AK:  We do have for many of the

systens nore detail ed desi gn than what was reported in
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the DCD done. The DCD only contains a certain | evel
of information. It doesn't contain everything. W
need nore information than what is in the DCD to do a
PRA.

MEMBER S| EBER:  Yes, but for us to review
it at least with the docunents we have, we can't do a
good job of reviewi ng themnor can the staff, | doubt.

MR. WACHOW AK:  So now, what the question
would be is in the PRA report how do we incorporate
what ever ot her | evel of detail that we have. So, for
exanple, in GDCS, | will throw that one out because
know that that one, the design specification is
conplete as far as we're concerned for this state. W
can build a nodel fromthat.

Wuld we take that conplete design
specification docunent and submt that? That
typi cally has not ever been done fromGE to submt the
speci fic design specifications.

CHAI RVAN APOSTOLAKI S:  And this is because
if you submt it, it beconmes part of the docket or
what is the problenf

MEMBER CORRADINI: | don't think they have

CHAI RVAN APOCSTOLAKI S:  He says they are

t here.
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MR. WACHOW AK:  That system --

CHAI RVAN APCSTCOLAKI S:  For this system
they are there.

MR. WACHOW AK:  That system we have nore
than what is in the DCD, but we don't specifically
have what type of nanufacturer of squib valve or
anything like that isn't there yet, but we do have
nore information about howit's or about --

MEMBER S| EBER:  About the range.

MR. WACHOW AK:  -- how it's operated, what
is the range, all those sorts of things that is beyond
what was determ ned to be the scope of the DCD. And
so this is what has al ways been hard for us to cone to
grips with, and I think the staff also, is that the
DCD | evel of information isn't sufficient to build a
PRA nodel .

How do we transfer the information for the
PRA w thout saying -- wthout taking all of GE s
docurments and sending themto the NRC? W have to
find a way to do that. The way that we attenpted to
do that so far and since -- and because we have gotten
many questions, we have not yet succeeded in that, is
to take that additional design detail that we have and
describe it in the PRA docunent.

MEMBER SIEBER: So that's what | shoul d
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| ook for?

MR WACHOWAK: And so if there is
somet hing that you need that's not in the DCD, you
woul d | ook in the PRA

MEMBER SI EBER  Ri ght.

MEMBER CORRADINI: In terns of design
detail necessary.

MR. WACHOW AK: Necessary to support. And
what we are looking at is of the design detail that's
done at this point, does that support our position in
the PRA? |In sonme cases, the answer is no. W just
hadn't deci ded that |evel of detail yet, because it's
something that would be done in a |later stage of
design. And so we then have a choice to make.

Do we just nodel it in a boundi ng rmanner
that we can -- that anything can be supported or do we
say, no, we need it to be this way and we provi de the
designers with the design requirenment that says when
you add these details later, you wll add that.
That's a requirenment that you have to neet.

And we have done a conbination of those
two things. There is sone areas where we have said,
where we talk about RTNSS. Tonorrow, we have
specified fromthe PRA, we have specified to the FAPCS

engi neer that he needs to add a parallel path to the
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suction fromthe suppression pool to the FAPCS punps
for the LPSI function. It was a single path before.
W are naking a design requirenment that it's a double
pat h.

CHAI RVMAN APCSTOLAKI S:  Ckay. I'ma little
confused by the adnministrative part of all this. And
the reason why I'mnot interested in this really is
because, as you are aware, of the last three full
conmi ttees debated t he i ssue of whether the PRA shoul d
be part of the COL and if it is, how much? | nean,
when it is updated should it be subnmitted and so on.
There are apparently sonme |egal grounds that if you
subnmit sonething to the Agency's part of the public
record, is that what is driving then this discussion?

| mean, why put the detail in the DCD
rather than the PRA, for exanple? |Is that a | ega

thing or is it just convenience? Is it the date

sequence?

MEMBER CORRADINI: If you had it, would
you put it there? | nean, let's take this question
and reverse it. |If you had it, would you have put it

in the DCD at the tine?
MR. WACHOW AK:  No.
MEMBER CORRADI NI :  Ckay.

CHAI RVAN APOSTOLAKI S:  Why not? Because
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that's what |' asking at this tine.

MEMBER SI EBER: It was probably docunented
in the PRA

MR. WACHOW AK:  Well, it's not just that.
What goes in the DCD --

CHAI RVAN APCSTOLAKIS:  It's controll ed.
It's a control docunent.

VI CE CHAI RVAN SHACK: Let him answer the
guesti on.

MR WACHOW AK: \What does in the DCD for
the line description eventually is put into an FSAR
And we all know or at least all of us that have done
PRAs for existing plants, the information in the FSAR
is not sufficient to do a PRA So the design
description that goes in the DCD should be the sane
| evel of description as an FSAR and nothing nore. W
need nore than that to do the PRA

CHAI RVAN APOSTOLAKI S: But agai n, why not
put it init? Wuat's wong with that? 1Is it just an
i ssue?

MR. WACHOW AK: The FSAR then contains all
sorts of controls about how it can be changed.

CHAI RVAN APCSTOLAKI S:  That's the issue.
That' s a bigger issue.

MR WACHOWAK: W wite, we try to wite
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things in the FSAR The things that are there, we
really don't expect themto change.

CHAI RVAN APOSTOLAKI S:  Ckay. Now, you've
answered my questi on.

MR. WACHOW AK:  So now t he desi gn detai
that we need and those things that aren't expected to
change, are the things that are necessary to
denonstrate the design basis.

MEMBER S| EBER: Safety requirenents.

MR. WACHOW AK:  Yes, the design fromthe
deterministic traditional Vi ewpoi nt for t hose
anal yses. That information is there and if you want
to change that i nformation, that woul d be -- that goes
t hrough thi s process when you have to do t hese t hings,
but you don't ever expect that information to change.
When we do the PRA --

CHAI RVAN APCSTOLAKI S:  When you do the
PRA, conti nue.

MR WACHOW AK: \When we do the PRA, we're
not |ooking at -- we're not only |ooking at how the
equi pnent is supposed to perform You can say it's
supposed to do this and t hen when you go -- you go and
you build it to do that. WelIl, the PRA also | ooks at
what happens if things don't do what the safety

anal ysis said. Then what's the likelihood that you
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are going to get into a core damage acci dent?

Some of those things aren't specified.
You know, you don't say how everything is going to
work under all conditions. You only say howit is
going to work wunder the conditions that it was
anal yzed for.

CHAI RMAN APOSTOLAKI'S:  That's right.

MR. WACHOW AK: W then have to go | ook at
how t hi ngs are going to performin conditions that may
not be so much |ike what was originally specified for
t he equi prent.

CHAl RMAN APOSTOLAKI'S:  So you are not
under no | egal obligation to update the PRA and subm t
it to the NRC?

MEMBER CORRADI NI :  No, | thought he just
said --

MR. WACHOW AK:  That's right.

MEMBER CORRADINI: -- can | just?

CHAI RVAN APOSTCOLAKI' S:  Yes.

MEMBER CORRADI NI :  Because | thought he
just said there are no |legal obligations of the FSAR
and if there are, it's a task.

CHAI RMAN APOSTOLAKI S:  The FSAR is
supposed to be --

MEMBER S| EBER: Li censees have to update.
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CHAI RVAN APOSTOLAKI' S:  Yes.

MEMBER CORRADI NI @ Yes.

CHAI RMAN  APOSTOLAKI S:  That's the
di f ference.

MEMBER S| EBER: Ckay. On the other hand,
you aren't allowed to change your plan as it's
described in the FSAR wi thout telling nenbers.

CHAI RVMAN APOSTOLAKI S:  Ri ght .

MR. WACHOW AK:  Ri ght.

MEMBER SI EBER: That's where the probl em

CHAI RMAN APCSTOLAKI S:  Ckay. So the PRA
i s not under such |egal constraints.

VI CE CHAI RVAN SHACK: The FSAR is not a
design docunent at all. 1In fact, what is it is a
safety docunent. The FSAR, try to understand, say
that you have a BWR with three water punps and you
want to know they are 100 percent capacity or 50
percent capacity.

MEMBER CORRADI NI :  They won't tell you.

MEMBER BONACA: They won't tell you. The
FSAR won't tell you that. The only way you refer it,
you go to a loss of feedwater and you | ook at what
t hey say regardi ng the accident surrounding it. They

say the LOCA was 120 seconds for one punp or two
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punps. It tells nme --

MEMBER CORRADINI: It just tells you not
to show the sane cases nade.

MEMBER BONACA: But that's maybe a fashion
doesn't give you success criteria for the PRA. So the
PRA -- so in the PRA, however, we want to know by
testament how nmuch decayed heat you renove at 1.1.
There is different information.

CHAI RMAN APCSTOLAKI S:  Ckay. So the PRA
t hat we have now, that we have reviewed or we are in
the process of reviewing, that's a docunent that is
what? | nean, what's the | egal status of that
docurment ? You don't have to keep it up to date,
right?

MEMBER S| EBER:  No.

CHAI RVAN APCSTOLAKIS: It has no |egal
status even though it has been submtted to the NRC?

MEMBER CORRADI NI : No.

VICE CHAIRVAN SHACK: There is no
regul ation that says other than Part 52.

MEMBER CORRADI NI :  Ckay.

CHAI RVAN APOSTOLAKI S:  So what part
produce this? Part 52 we don't know what it's going
to say.

MR. WACHOW AK: But the current Part 52,
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not the revision, the current version says we submt
it.

CHAI RVMAN APCSTOLAKI S:  Ckay. And what
does that nean? That you al so have to update it?

MR. WACHOW AK:  No. It just says we have
to submt it.

CHAI RVAN APOSTOLAKI' S: You submit it once?

MR WACHOW AK:  Once.

CHAI RVAN APOSTCLAKI'S: At which tine? Now

MR WACHOW AK: In certification.

CHAl RMVAN APOSTOLAKI S: -- 2007?

MEMBER S| EBER: Design certification.

CHAI RVAN  APOSTOLAKI S:  Certification.
Just before you get this out.

MR. WACHOW AK:  So now, what the plan for
the design certificationis is that we knowthat there
is going to be certain openitens in the SER for ESBWR
at this point. There is sone things that just can't
be closed on the tine Iine that we have. Sone things
will be |eft open. Many of the things that are going
to be left open are going to be associated with the
revi ew of the PRA

So as tine goes up past here, we're going

totry to close nost of those things up here, but as
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time goes on, we'll be closing all of those until |
believe in 2010 or 2009. There is the fina
certification with no nore open itenms. And that's
when we will be done submitting PRAs and you will be
done reviewi ng PRAs and everything will be up to the
COLA applicants and hol ders to do what they want with
PRA.

CHAI RVAN APOSTOLAKI S:  Very good. So that
i s consistent.

MEMBER WALLI'S: So when do we nake the
hard input into this in the form of a letter or
something? Do we wait a year?

CHAI RVAN  APOSTOLAKIS: W can wite
internal |etters whenever we pl ease.

MEMBER SIEBER: | was writing one.

CHAI RVAN APOSTOLAKI'S: I f you believe that
there is an inportant issue now you want to raise?

MEMBER WALLIS: This seens to be a state
of flux now, it's so hard to know what to do.

CHAI RVAN APOCSTOLAKI'S:  Well, no, no. If
we convi nce ourselves --

MEMBER BONACA: | think what | woul d
suggest is that at this point we begin to fit sone
expectation of what we would like to review. | nean,

| think that, you know, our intent shouldn't be the
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one review ng every single cutset there is out there
in the PRA. W can do that and that's not the point
anyway.

CHAI RVAN APOSTCOLAKI' S:  Yes.

MEMBER BONACA: But nmaybe to select a
nunber of specific issues, especially the one we're
di scussi ng there about the passive system squib, for
exanple, that's a fundanental issue. | nean, you
know, because that's what's going to make the
difference in these plants and the previous pl ants.

CHAI RMAN APOSTOLAKI S:  The Conmittee is
free to wite as nany letters as it wants.

MEMBER BONACA:  Yes.

CHAI RVAN APCSTOLAKI'S:  There will be a
final letter on the whole design that will tell the
commi ssi on approve or not approve. Now, if we don't
feel that we have significant interest of the PRA we
can wait until that tinme and say have it there and we
reviewed the PRA was okay. |If there are significant
i ssues before then, the Cormittee is free to have a
full Cormittee neeting and wite the letter.

MEMBER BONACA: Ckay. That's fine at this

MEMBER WALLIS: W can think of exanples

of all these things which | have read here, |
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di sm ssed on the sort of qualitative basis. There's
a di scussion at the end of the paragraph that says we
don't think this is significant, so it's not nodel ed
in the PRA. Wll, | have no real basis for know ng
whet her or not that is a reasonable decision. | have
a lot of trouble with those kinds of paragraphs.
MEMBER BONACA: Those are, in fact --
MEMBER VWALLIS: They are all over the
pl ace.
MEMBER BONACA: -- here to read, but we
shoul d verify.
MEMBER WALLI'S: But we can't verify.

MEMBER BONACA: Well, no, you can in sone

cases. | found for -- the sane thing in the shutdown
PRA 1 was reviewing. In many places this says it is
assurmed that one part would be in -- what it assunes

is that it is being used many times. But then we'll
go back and | ook at what is assumed, that in order to
have that be true, you have to have two or three
i ndependent failures, okay. So that gave ne

sufficient confort and, you know, the other cases, |
don't know what the answer is and we have to review
it. So sonme of that will have to be done in detail.

CHAI RVAN APOCSTOLAKI S: Wl |, the issue,

believe, is what Gaham just raised. 1Is this
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i mportant enough for us to wite a letter on it or at
this stage we give this feedback to Rick and his

col | eagues and then we see how it is resolved in the
future.

MEMBER SI EBER  Ri ght.

CHAI RVAN APOSTCOLAKI'S:  So that seens to be
t he deci sion.

MR. WACHOW AK: | f we took, for exanple,
some of the things, and | think where you nay have
seen sonme of the things that we had qualitatively
di scounted was in Section 2 on the initiating events.
Ckay. W have heard that comrent fromyou and from
the staff and as part of this update process, we have
peopl e assigned to go back and review all of those
things and provide either further justification or
just nodeling, you know. There is different ways of
handling it.

So we take that feedback and we can
incorporate that inat this time. It gets nore -- as
time goes out, it gets nore and nore difficult to
i ncorporate different things.

MEMBER WALLIS: Well, 1'1l tell you
anot her thing which is qualitative and this is Chapter
20, Adverse System Interaction. There is a |lot of

di scussi on about that, but the concl usi ons seemto be
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just sort of vaguely justified. And | didn't --
wasn't very convinced, so howdo | get nore convi nced?

MR.  WACHOW AK: On adverse system
interactions?

MEMBER WALLI'S: Yes, let's just tal k about
an exanpl e.

MR WACHOW AK:  Well, | had a discussion
of that in the RTNSS presentation, but it's probably
not going to satisfy you

MEMBER WALLIS: Well, | don't know what
you have.

MR WACHOW AK:  But the reason is that
adverse systeminteractions are there -- are not there
because of the fundanental way of how you design the
plant. That comes fromthe details of how you
i mpl enent the design of the plant.

MEMBER WALLI S:  Yes, yes.

MR WACHOW AK:  And until we see the
details of howall of these different requirenents are
i npl enented, we're still not sure if we're going to
even have any systeminteraction in this.

MEMBER WALLI'S: Yes, okay.

MR WACHOW AK:  And what | think is that
as we incorporate the details and find these things,

we can design so that we don't have any identified
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adverse systeminteractions.

MEMBER WALLIS: Do we have to have faith
that that will happen?

CHAI RVAN APCSTOLAKI S: No, no, the next
guestion is then in this tine line of the second one,
the m ddl e one, where would we get infornmed?

MR. WACHOW AK: On the --

CHAl RMAN  APCSTOLAKIS: I n terms of
subconmittee neetings. W certainly have to have one
of the Level 2 work in the next, | don't know, we'll
di scuss this tonorrow, nmonth or two nmonths. But then
do you see the Comrittee neeting again at some ot her
times there as you progress, you finally reach the
final letter?

MR WACHOW AK: | could see that. And if
we want to do that that way, yes. And when I'm --
like | said, we are currently rebaselining the
schedule to ensure that we neet not only these
m | estones but there are other mlestones in the
project that all have to be net and it's an integrated
schedul e for everything. Wen | have that conpl eted,
that scheduling task is supposed to be conpleted by
next Friday, that's when the custoners want it from
us, then | will be able to | et you know what dates we

wi |l have what done.
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CHAI RVAN APCSTOLAKI S Ckay.

MR WACHOW AK:  And then we can schedul e
t he neetings around that.

CHAI RMAN APCSTOLAKIS:  Right. So well
anyway, the neeting, the subcomrmttee neeting on the
Level 2 has to be done in the next nonth or sonet hing.

MR, WACHOW AK:  Ckay.

CHAI RVAN APOSTOLAKI S:  But then sonebody
there before the full revision, the question is when
will you be ready to have a subconmittee neeting, so
that it will be sufficient tine for you, if there are
some issues that are raised to respond to before
Cctober of '07? Sonetine in June, July?

MR. WACHOW AK:  Yes, |'mthinking probably
in late June, early July.

CHAI RVAN APCSTOLAKI S: Ckay.

MR. WACHOW AK:  Probably will be okay,
because we have changed our process for how we are --
CHAI RVMAN APCSTOLAKI S: Ckay.

MR. WACHOW AK: -- doing this.

CHAI RVAN APOSTOLAKI'S: It sounds good.

MR. WACHOW AK:  The process that we used
before we were stuck. |If we sent a Chapter 2 Rev 1 in
and then we | ater found sonething that we woul d have

liked to have done differently in that to address a
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certain problem naybe say in Chapter 11 or sonething
like that, because of the docunent control process
that we used at GE, we were stuck. W couldn't nake
that change. W have initiated a different process
that will allow us to incorporate those things.

CHAI RVAN APCSTOLAKI S: Ckay.

MR. WACHOW AK: So even if you find
something in the stuff back here, in early July you
tell us that it needs done differently.

CHAI RVAN APCSTOLAKI S: Ckay.

MR WACHOW AK:  We can fix that.

CHAI RVAN APCSTOLAKI'S:  So we wil |

MEMBER BONACA: You are doing the
anal ysis. You nust interact with the designers?

MR, WACHOW AK:  Yes.

MEMBER BONACA: And so | think to any

proposal you make, you will never -- you wll not
al ways get a yes. |In sonme cases you never wll,
right? 1'mtrying to understand, you know, when do

you think that the time is such that your feedback is
bei ng taken, has been accepted and the design is
reasonably firmed up? | nean, that would be an

i mportant point for us, | mean, to understand, you
know, what you are proposing or what you are

describing to us i s being endorsed by the design team
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MR. WACHOW AK: | don't think there is --

there is nothing that | presented today that hasn't
been endorsed by the design team

MEMBER BONACA: And you are not concerned
that something may be getting in your way?

MR WACHOW AK: | am concer ned.

MEMBER BONACA: You are?

MR WACHOW AK: | am concerned and that's
why at GE our design control process includes PRA just
I i ke any other discipline on any design changes.

MEMBER BONACA: Right.

MR. WACHOW AK: |'m al ways concer ned t hat
when peopl e are maki ng changes and doing things to
their systens that some thing that we had decided
early on mght -- sonebody mght think is a place
where they can do sonme cost reduction or sonme place
where they can do sone sinplification.

MEMBER BONACA: |Is there a day sonetine in
2007 where you believe that you probably will have to
stop, | nean, or attenpt to for that?

MR WACHOW AK:  Well, if we renmenber back
fromny earlier thing that the design continues to
evolve. Fromny earlier slide, the design is going to
continue to evolve all the way into and through

construction, because there are sone pieces, sone
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details in the design that aren't going to be
specified up front and sone of those things nmake a
difference in the PRA

MEMBER BONACA:  Sure.

MR WACHOW AK:  Now, that said, for the
design or for the detail of the PRAthat is needed for
a DCD or for a COL application, we have to cone to
some kind of agreenent that this is the | evel of
detail that we're going to have and everything in
there is either bounded or covered by a design
requi renent that can be checked later. |If you really
need to have that, |like for exanple, we did a seism¢c
mar gi ns anal ysis to address seismc.

It doesn't give us any PRA nunbers. But
we said that if we do this analysis and we have a
certain amount of margin, nearly everyone i s confident
that when you do run the nunbers, you wll get
something that is acceptable. So the val ues that
woul d be -- typically, you would go out and deterni ne
from a built system the high conpetence, |ow
probability of failure nunbers. W set a requirenent
for those that said they had to be at a certain | evel.

Those | know |'ve witten in tier 2 and
think they were -- they are going intotier 1, so that

would be -- those would be tier 1 itens that says
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okay, you will go and you will check these systens to
make sure you have this much seismc margin. That way
you guys have a confidence now to know that when this
PRA is actually done by the site, you will get the
kind of answers that you would expect and it's not
going to be submitted at that time. It's just you
know that is going to be there.

MEMBER BONACA: You show these with that
graph that we are really already into the detail
desi gn.

MR. WACHOW AK:  Some systens have started
the detail design. Qhers haven't.

MEMBER SI EBER  Ri ght.

MEMBER WALLIS:  Well, we tal ked about our
review of this, how about the staff review? Is the
staff sending you RAIs now?

MR WACHOW AK:  Yes. Well, | don't know
if they are right now.

MEMBER WALLIS: W're going to hear about
t hat tonorrow?

MEMBER CORRADI NI @ Yes.

MR WACHOW AK: Yes, we'll hear it
tomorrow. | think we have gotten about --

CHAI RVAN APOCSTOLAKI S:  For starters, the

presentation tonorrow?
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MR. WACHOW AK: Yes. You have 157 on the

PRA.

CHAI RVAN APOSTOLAKI'S:  So what | get from
this is that we will have two neetings at |east until
Cctober, right? GOkay. Al right.

MEMBER WALLIS: And it's awful |ate.

MR. WACHOW AK: The last point | wanted to
make with this slide is we have nade a conmtnment to
the staff that after this round with the PRA and we go
into DCD Rev 4 where we are cl osi ng open itens that we
are not going to start to be doing staggered things
anynore. W have to adjust these schedules to allow
the PRA tine to catch up with the things that can
change in the DCD before we commt to the next DCD
del i very.

CHAI RMAN APOSTOLAKI S:  Ckay, so we have --

MR WACHOW AK:  Thi s should be the | ast
time where we do this staggered business.

CHAI RVAN APOSTOLAKIS: Ckay. So it is a
good time to stop.

MR, WACHOW AK:  Yes.

CHAI RVAN APOSTOLAKI S:  Thank you very
much. We'll see you tonorrow at 8: 30.

(Wher eupon, the neeting was concl uded at

5:58 p.m)
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