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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION
ADVISORY CCMMITTEE ON REACTOR SAFGUARDS
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The meeting of the Subcommittee on Reliability
and Probabilistic Assessment of the Advisory Committaee
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MR. KERR: The meating will come to ordar.

This is a2 meeting of the Advisory committee on
Reactor Safeguards Subcommittee on Reliability and
Probabilistic Assessment.

My name is William Kerr. The other ACRS
members present at this point are Mr., Ckrent, Mr.
Sender, and Mr, Ebersole. Thae consultants here present
for the Committee are Messrs. Davis, Epler, Power,
Pedersen, Marchaterre, Mueller, and Seidensticker.

Mr. Richard Savio is the Designated Federal
Emgloyee for the meeting, which is being conducted in
accordance with the provisions of the Federal Advisory
Committee Act and the Government in the Sunshine Act.

Rules for participation in today‘’s meeting
have been announcecd as part of the notice of the meeting
published in the Federal Register on Thursday, October
21, 1982. A transcript of the mewsting is being kept,
and will be available by November 5. 1982.

I request that each speaker identify himself
and use 2 micropnene.

We have recaived =-- there is a "no" missing, I
thinke Mr. Savioy the Designatecd Federal Employee,
there should be a "no™ in here? We have received no

written regquests for time to make crzl statements.

ALDERSON REPORTING COMPANY, INC.
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We will proceed with the meeting, ard I call
ugon Mr. Thadani to orchestrate that part. That will be
the NRC staff presentation. Mr. Thadani.

MR. THADANI: My name is Ashok Tnadani, NRR
staff. With me today are some members of staff as well
as consultants who have been supporting us in our
reviews that we have performed to date.

Sefore we get into summarizing the results of
our review of the Indian Point and Limerick risk
assossmonts,y, I would like to just take & few minutes to
give you some background on the motivation for
performing these studies.

MR. KERR: Zxcuse me., Is that mike on? It
is? Maybe you or it should get closer.

MR. THADANI: Is that better?

MR. KERR: I think so.

MR, THADANI: Following the TMI 2 accident,
the Commission deemed it necessary to reassess the
safety of all nuclear power plants with some special
emphasis on high population density sites, such as
Indian Point and Limericke. During the last two years,
several kay evants have taken place. I will list soma
of them.

The Union of Concerned Scientists petitioned

to shut down Indian Point units. The NRR director

ALDERSON REPORTING COMPANY, INC.
440 FIRST ST, N.W., WASHINGTON, D.C. 20001 (202) 628-9300
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ordered implementation of interim measures which would
improve the safety of the plants, and studies are under
wey to determine whether any additional actions would be
necessary. Tha Commission decided that the ocperation of
Indian Point units should not be suspended, but
recommended that proceedings be initinted to primarily
determine how the population around these sites would
impact risk ¢s compared to risks st other sites.

With this sort of a backgiround regaruing the
concarn with high population dencity sites, the
licensees for Indian Point Units 2 and 3 and the
Limerick applicants submitted PRA’s for their plants,
Along with their PRA“s, they identified some
modifications which they believed would improve the
safety of these plants.

We have been reviewing these studies now for
the past several months. The objective of our review is
pretty similar in terms of both Limerick and Indian
Point. There is a key difference. As far as the Indian
Peint review is concerned, the omphasis really is on
reviewing the study and assisting us in tha preparation
of our testimony regarding the Indian Point facilities
as it might compare with other sites, and in particular
to assess the impact of proposed improvemants which

include the NRR director’s order regardaing interinm

ALDERSON REPORTING COMPANY, INC.
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measures ragardi,’ osow this woula impact riske.

In terms of Limerick, about two years ago the
applicant was asked to perform a PRA by the NRC. The
concern again was the population around the site, and
the hope that if we were to go ahead and do a PRA early
enoughy we might learn something from it and determine
if any actions might be needed in view of the high
population density around the site.

We have basically been assisted in the revieuws
of thesa PRA‘s by two major labs with some other
subcontrazters. Sandia has been assisting us in terms
of the review of Indian Poinrt’s risk study, in
particular that portion of the study that relates to
core damage accident seguences and their
quantification. B&8rockhaven National Lab has been
primarily supporting us in terms of the containment
analysis work.

In terms of Limerick, B8roockhaven has been
reviewing and supporting us in all aspects of the PRA.

Qur assessmont of the core damage accident
segquances and their quantification == when I say our, I
am referring to the Sandia assessment -- it is
essontially complete. Cur testimony is still under
preparation for Indian Point. In terms of Limerick, the

preliminary analysis is completa. Wwe just received a

ALDERSON REPORTING COMPANY, INC.
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draft report from BNL. BNL expects to complete its
review in about three months. The staff will complete
its review and evaluation by the summer of next year.

Todayy we are ready to give you some summary
results of the assessments done so far. We will begin
with Indian Point and then move on to Limerick, if that
is a2cceptable to you. We could certainly switch it
around. Let me introduce Sam Isrzel, who will give us
his assessmont of the Indian Point study.

MR. ISRAEL: Good morning. I guess I will
apologize. The first two pages on the handout are in
reverse order. I am also presuming that the Committee
and the consultants have seen the Sandia draft letter
report on Indian Point, the review of the Indian Peint
study. the assumptions I am going to make.

(Slide.)

MR. ISRAEL: We requested Sandia to review the
Indian Point probabilistic safety study. They had about
three months to do this. Basically, their review
censisted of reading the IPPSS study and also bringing
to the review whatevor experience Sandia personnel had
from previous PRA’s. They did not do any de novo review
of the plant itself. So basically the information was
reviewing the IPPSS study and their own knowledge and

background.,

ALDERSON REPORTING COMPANY. INC.
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My first slide deals with core melt

frequencies for both Units 2 and 3. Basically, my talk
will deal mostly with numbers. Sandia in its charter
was requested to revise or come up with their best
estimate of what the core melt freguencies wers 2t the
units based on the review of the IPPSS study. I have up
here a table showing Units 2 and 3, the IPPSS value for
cere melt fregquencies, and the Sandia values.

MR. KERR: Excuse me. Is that what "revised"
means?

MR. ISRAEL: That’s correct. Those are
Sandia“®s numbers. These numbers are as of Sectember of
this year. These nimbers were recorded in thaeir report,
their draft letter rerort.

MR. KERR: Does revised imply that these have
now been discussed with the pecple whe did thy Indian
Point study, and there is genaral agreement that they
are more valid than the earlier ones, or does revised
simply mean these are the results reached by Sandia?

MR. ISRAEL: These were results obtainud by
Sandia. They issued the report roughly September 1st.
The staff and the licensee had about one morntr to review
the Sandia report, and made comments on the report. We
had a meeting with the staff and the licensee in Sandia

in Cctober, about two weoks ago, and now Sandia is in

ALDERSON REPORTING COMPANY, INC.
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was in that QOctober meeting and the information received
from various memos. They may or may not revise thaese
numbers that I have up here. They are scheduled to
provide a final report by December 15th.

Soy these numbers I have here are the numbers
based on Sandia“s initial review, some interaction
obviously with the licensee, interaction being getting
the information and bargaining, so to speak, with the
licenses as to whether these numbers seemed more
appropriate or not. These are as of Septembar 21st, and
they could very well changey and in fact they will
changey and I will explain that later on in my talk.

Roughlyy the internal for Indian Point 2 they
have increased by about a factor of two here. On Indian
Point 3 it is about a factor of two, about a factor of
four on the externzl, & factor of four. Overall it’s a
facter of three increase in the estimated core melt
frequencies on both Unit 2 and Unit 3.

MR. DAVIS: Excuse me. A question.

MR, ISRAEL:! Yes.

MR. DAVIS: In the review by Sandiay did they
look both for factors that would tend to decrease the
core melt probability as well as increase it? That may

sound like a trivial question, but it seems to me

ALDERSON REPORTING COMPANY, INC.
440 FIRST ST, N.W., WASHINGTON, D.C. 20001 (202) 8628-9300
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MR. ISRAEL: As a matter of fact, in my next
slide you will see they have increased the freguencies.
Whethar they made 2 special point of looking for these,
I can’t say.

MR, DAVIS: I found several conservatisms in
ths study that would tend to decrease the result by the
applicanty and I am curious as to whether those things
were pursued in its review. Maybe we will find out.

MR. ISRAEL: We will find out.

(Slide.)

MR. ISRAEL: What I have tried to do here in
an overall vu-graph is to indicate what the dominant
types of events were that proposed the core melt
freguencies that were shouwn in the last slide. Roughly,
this 1is greater than 80 percent of the core melt
frequency. This is the IPP3S study. This is Sandia
(indicating). Seismic, fire, hurricane, tornado, LOCA,
recircy, station blackout. An additional one that Sandia
has picked up is component cooling water pipe break,
which I will discuss later on.

These comprise better than B0 percent of the
core melt fregquency. For Unit 3, fire and LOCA during
recirc were the dominant sequences. Sandia also agreed

to those dominant sequences. They also picked up

ALDERSON REPORTING COMPANY, INC.
440 FIRST ST, N.W., WASHINGTON, D.C. 20001 (202) 628-9300
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cemponent cooling water pipe break as 2 significant
contributor to core melt.

MR. BENDER: Are these in the order of
significance?

MRe ISRAEL: Noy I Jjust put them douwn.

¥R, BENDER: OQOkay.

MR. ISRAEL: I guess the point I should make
isy there are a large number of external avents
indicated in the dominant seguences.

MR. KERR: What is meant by partial station
blackout? -

MR. ISRAEL: If you have a station blackout,
you lose off-site, you alsc lose on-site AC. You cover
off-site power some time into the event after core
melt.

MR. KERR: It is a short term station
blackout?

MR, ISRAEL: Yes, as opposed to =-- well, I
have used this nomenclature. If you had a full station
blackout that extended for a long period of time, this
obviously gives you core melt. It alsc makes you
vulnerzble.

MR. KERR: I was trying to understand how you
could have anything other than a full station blackout,

besause station blackout tc me mezns loss of power.,

ALDERSON REPORTING COMPANY, INC.
440 FIRST ST.. N.W., WASHINGTON, D.C. 20001 (202) 828-8300
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MR. ISRAEL: As I sayy this is recovered some
time into the avent.

MR. KERR: Partial means short-term.

MR. ISRAEL: VYas.

MR. 3ENDER: Sandy, one other question while
you have that up there. If I lock just at the seismic
question, is the reason why it is dominant because the
anticipated probability of certain seismic events is
such that the higher events have not been designed for,
or what?

MR. ISRAEL: Yes, but let me get to that.

MR. BENDER: All right.

MR. ISRAEL: I Jjust wanted to give you an
ovarview as to what the dominant seguences are. I have
made a point of not using alphabet soup so you can all
understand.

MR. 3ENPCER: You get an A+ for that.

(Slide.)

MR. ISRAEL: I am going to go through the
units in crder. I will go through Unit 2y and then Unit
3. This is Unit 2. This is for events that have
containment failure prior to core melt. I am going to
apologize. Indian Point has an interfacing LOCA at
about 5 x 10-7. This is about an order of magnitude

less than what is in WASH 1400 for Surreys the rezson

ALDERSON REPORTING CUMPANY, INC.
440 FIRST ST, N.W., WASHINGTON D.C. 20001 (202) 628-8300
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being that you have extensive intengrity checking of the
check valves, et cetera, in the interfacing lines.

This number has been revised somewhat after
interactior between Sandia and the licensee. They have
improved the data bese. They have changed the modeling
@ little bit. The number 1s still fundamentally the
same. Sandia has also identified another event that
would fall into this category. This is a steam
generator tube rupture with a3 stuck open sacondary
safety valve. This is an outgrowth of the Ginna event
that happened roushly about a year agoy, where the
operators continued to pump in high pressure injection,
and they filled up the secondary line and opened up the
safety valve, and there is always the potential for that
sticking open.

The core melt sequence here is that you have a
stuck open safety valve. Now you have a path outside,
and you Jjust keep pumping in water from the refueling
water storage tank. That will take 2 good deal of time,
scmowhere betuween 12 or 24 hours, bafore you run out of
refusling storage water. So that this then reflects
core melt fregquency such that the operators have caught
on and somehow isclated the event or depressurized the
plant down to below 212 degrees, to that you are no

longer losing inventory ang have RHR.

ALDERSON REPORTING COMPANY, INC.
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MR. BENDER: The result causes loss of
inventory water? You eventually run cut of wsater? Is
that the idea?

MR, ISRAEL: That’s right. That’s right. It
will take a long time, somewhere between 12 and 24
heurs. There should he another evant on here, and that
would be 2 seismic event that takes out containment on
Unit 2. The freguency of that wvas somawhers 2round
6 x 10 7. The revised estimate by Sandia would be
something like 10-7. That event is an earthguake that
is larger than the safe shutdown earthauake, probably up
around one G. And there is a =~ the earth is packed in
ageinst the containment on Unit 2. I am talking 2bout
backfill at this level earthquoke interYaring and
disrupting the containment, therefors losing cooling and
ultimate core melt.

MR. CKRENT: Question. 1Is the revised
eastimate 1.0.7 or 10-6 for Sandia?

MR, ISRAEL: 10-6. I am sorry.

MR. CKRENT: Another question. In its
comments on liony which was not unlike Indian Point,
Sandia noted that one could arrive at very large
uncertainties several orders of magnitude on interfacing

systoms LOCA., What 1s not clear to me is how Sandia

arrivec at its number,y in view of its comment about the

ALDERSON REPORTING COMPANY, INC.
440 FIRST ST N'W.,. WASHINGTON, D.C. 20001 (202) 628-9300
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large uncertainties that exist and how one might
interpret the available data., 0id it occur to you?

MR. ISRAEL: Let me address that.

MR. CKRENT: I read what is in the letter
report. I agree you can follow a recipe and get 2
number. That’s not my Qquestion.

MR. ISRAEL: I understand. When we are here
en liony the informaticn basically we are using was the
information coming from WASH=-1400. Interaction with PLG
basicall back in June said we have this open-ended
situation. They went back and they interpreted
available information. This interpretation dealt with »
logical inference about check valves and the fact that
if the check valves were leaking or had failed, that
would be noted by some other perturbation in the
systenm,

I cannot give you what this logic was, but
using that, they were able to gr back and go over the
available history and come up with new numbers for the
leak failure rate, or not the leak failure rate, the
rupture failure rate of the check valves, which was an
important ingredient.

Having data like that alsoc 2llowed them to
have much tighter uncertainties on that type of

information. That was for the check valves. The other

ALDERSON REPORTING COMPANY, INC.
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important ingredient was the suction line, which has two
motor cperasted gate valves. The segquence there that we
are concerned about is that the operator failed to close
one of the gate valves, and they were sitting there on
one of the other gate valves and that ruutured.

The key to it was the probability of having 2
g2te valve, one of those gate valves left in an ocpen
pesition. That could only occur == the position
indication was doenstream of the system. Iff the motor
had engaged from .he valve stem, then you could
potentially get an erronecus position indication. PLG
went back and they looked through the available
literature on the number of times the gear linkage
between the motor and the valve stem had become
disengaged, and they were able to come up with a better
estimate as to what the initiazl probability of having an
erronecus indication would bey so they came up with
tighter uncertainty bounds, and that made that problem
go awsay.

As you recall, the problem with zion wzs, what
is the uncertainty on something that basically has nmot
happened? For most of what the licensees have dona on
Iiony they had taken WASH=1400 and made it 20, 80, or
shatever the bounds were; as opposed to 595, which was

in WASH=1400, except for this valve situation.

ALDERSON REPORTING COMPANY, INC.
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Cbviouslyy, that gives you tremendously different
numbers. Mowever, you are still guessing at what the
upper bound is on the situation. Nobody ever arrived at
shat the correct number bound was for that. We finessed
this. We finessed this by going back and developing
better data and coming up wmith tighter estimates.

MR. KERR: Now I am confused. I thought you
were asking how Sandia arrived at uncertainty
estimates. 0Oid I misunderstand your guestion?

MR. ISRAEL: Sandia didn’t arrive at
uncertainty estimates. The question was, the
uncertainty as large 23 discussed on lion. The answer
is noy because a2t least in this revised estimate, which
was really an interaction with the licensee, the
licensee has come up with tigheter estimates of what the
“ailure probabilitias are for the check valves, and also
for leaving the gate valve open.

MR. OKRENT: He has answered the guestion, but
I°m not sure whether we have available a criticue of the
new method. They have gone at getting data, more
detajiled cdata, a different way on specific failure
modesy and thare was very little information on trat in
the letter report.

MR, EBERSCLE: Can I ask a question? Sandy,

do these studies account for the fact that you nevar

ALDERSON REPOATING COMPANY, INC.
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know whether these check valves are in proper closed
position or not?

MR. ISRAEL: VYes. Which studies are we
talking about?

MR. EBERSOLE: These studies themselves.

MR. ISRAEL! These reflect that the check
velves are leak testad after they 2re disturbed.

MR, EBERSCLE: Noy I mean they are stuck flat
open and that leaves you vulnerable to a spurious
openingy to the only other opening of the low pressure
systemy, the motor valve. You don’t have indicators as
to where the valve disc is at all.

MR. ISRAEL: I go downy, I am called to do my
refuelingy, I go back up. When I go back upy I leak test
the check valves so I know they are in position. I know
I have integrity.

MR. EBERSOLE: ESvery time you upset them, you
do that?

MR. ISRAEL: That’s right., Every time I go
back up I am testing these valves.

MR, EBERSCLE: So you ascertain that they are
bounded by the leak test, and in fact they have not been
upset.

MR, ISRAEL: That’s right.

MR. CKRENT: That is something that actually

ALDERSON REPORTING COMPANY, INC.
440 FIRST ST, N.W., WASHINGTON, D.C. 20001 (202) #28-9300
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is doney, "r is something that will be done? And 4if it
is doney how long has it been done =-- I am just sort of
curicus == for these plants?

MR. ISRAEL: That was required by the Centon
order of 31, I guess. I cannot tell you how many times
it was done over the past year and a half. Both plants
are down now, so when they go back upy they will go back
into that mode.

(Slide.)

MR. CKRENT: To some extent, I think it is of
interest, although not something that we can try to
answer today, for the NRC not only to get an evaluation
of what they think the risk will be, given certain
things thert are promised will be doney, but what it was
even prior to TMI 2. Let me just leave that as a
thought. How much change has occurred, if any, and due
to what? OQOkaye.

MR. ISRAEL: Okayy on this slide here, I have
core melt with no containment cooling. I have tried to
put these slides in order of reduced potential risk.
Obviouslyy containment failure prior to core melt gives
me potentially the highest significant risk. I hzve
core melt with no containment cocling. This obviously
gives me potential problems with risk situations. These

revised again are Sandia September 1st seismic.

ALDERSON REPORTING COMPANY, INC.
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For Unit 2, the seismic event was the Unit 1
control builaing or superheater building banging into
the roof of Unit 2 control buildingy, failing the roof,
incapacitating the operators in the control room, thus
going to core melt because there is no one minding the
shop. That occurred at a medium capacity at about .26,
and these plants safs shutdown earthgquake was about .15,
sonething like that.

Sandia“s consultant was the same chap who
reviewed Ziony, John Reid, or Pat Benjamin Asscciates,
anyway. He locked 2t the seismic nortion and you can
see the core melt freauency has increased by a factor of
two. The reason for this is, there ware tuwo different
hazards curves presented in the IPPSS study performed by
the consultants for the licensee 2t the point of
sustained peak accelaeration. Cne of the studies was
about an order of magnitude lowsr than the other study.
The licensee simply weighted both the same and divided
them by two and came up with whatever their ha2zard curve
«asy whereas Sandia“s consultants said they were
somewhat skepticai about the hazards curve. It was an
ordor of magritude lower than the other oney, o0 they
discounted that completely, so there was no averaging,
thus the difference of two core melt freauaency.

MR. KERR: Why were they skeptical cf the

ALDERSON REPORTING COMPANY, INC.
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lower one?

MR, ISRAEL: I cannot answer that. 2uck, can
you?

ME. ABRAMAM: Buck Abraham, NRR, Geosciences
granch. The wmagnitude or the intensity used in the
study was 2 little bit low, and the zonation signal for
the tectonic province will not be completely represented
for the area around Indian Point. They used an
intensity of seven, and we used the deterministic
method. We think that intensity seven was los for the
area. The values estimated was around an order of
magnitude less.

MR. KERR: You have told me that you think the
intensity of one is less than the other, and I still do
not know how one decided which is a more nasarly valid
result., The staff’s judgment is th:t 4t should be eight
rether than seven?

MR. ABRAHAM: That’s truas.

MR. KERR: Sandia apparently ressarched that
cenclusion independently.

MR. ABRAHAM: Yes, and the intensity is more
representative of this a2rea.

MR. ISRAEL: Fire (indicating). The fires
that I have here basically 2re fires that take out

cooling to the redctor coolant pump se2ls which then
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fail. They take out the high pressure injection punps
and the ECCS pumps so that you cannot provide cooling
after you have this LOCA, and no containment cooling, so
therefore I°ve taken out the service water pumps or the
fan coolers or the component cooling water pumps, and I
have leoft myseolf preotty high and dry with this event,

MR. KERR: How would that number compare with
one that one would have used prior to the NRC®s fire
protection limit in 10 CFR 507

MR. ISRAEL: This represents -- since I don‘’t
think the licensee has made any modifications with
respect to Appendix R yet, this represents what it would
look like without Appendix R modifications,

MR. KERR: 1Is the licensee required to make =--

MR. ISRAEL: VYes, I will try to touch on
that. The licensee’s analysis was based on a general
area fire in tunnels and switchgear rooms and whatever
have you that takes out all this electrical ecuipment,
Sandia, besed on its experience in the fire arsa, was
cencerned about 2 hot gas layery 2 layer such that {if
you have a fire any place the gases formed go to the
ceilingy and that the cabling through their axperience
would fail at temperatures lower than the ignition
temperature of the cabling itself.

Therefores this would essentizlly enlarge the
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area, the fire area that would catch the essential
electrical equipment, and that has increased by a factor
of three.

MR. KERR: The insulation would melt rather
than ignite?

MR. ISRAEL: That’s right, would shert out.
That’s my understanding.

MR. KERR: Insulstion doesn’t short out. I
was concerned about what would happen to the insulation
before it ignited.

MR. EBERSOLE: You mean not that it softens
and the conductors merge? Is that right?

MR. ISRAEL: I don’t have any fire people
here. There were tests run at Sandia dealing with
certain cabling =--

MR. ESERSCLE: You can melt the insulation
before you burn {t.

MR. ISRAEL: == that resulted in shorting out
of the cabling at temperatures lower than the ignition
tenperature of the cablingy, but that exact mechanism I
can’t tell you about.

MR. EBERSCLE: Does that alsc mean cther
provisions in Appendix R haven®t been put in at this
peint?

MR. ISRAEL: As I said, this doesn’t reflect

ALDERSON REPORTING COMPANY, INC.
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Appendix R. The licensee for Unit 2 has proposed
modifications approximately a month ago that will
undoubtedly reduce these core melt freguencies.

MR. KERR: Is there any estimate of how much
of a reduction will be produced by Appendix R?

MR. ISRAEL: The licensee has estimated that
it would go down, let’s seey by about a factor of 20, I
believe.

MR. KERR: Twenty?

MR, ISRAEL: Right,

MR, BENDER: What are we starting from,
Sandy? What is the fire fregquency that existe, and how
much are we improving it by Appendix R?

MR. ISRAEL: The fire frequency is whatever it
is. You have these general == they are talking about
petential for general fire in the tunnel in the switch
gear room,

MR. BENDER: The probability of one?

MR, ISRAEL: Improvements are such that you
bypass the electrical tunnel, the switch geer roonm, and
these general fire prcne areas entirely, and yosu now -
provide electrical equipment to essential equipment.
The fire frecuency in these area2s hasn“t changed. It
Just bypasses 1it.

MR. BENDER: If you are talking about an
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improvement of 10 to ten to the minus scomething or

other, you start first with some probability of a fire,
then some probsbility that the fire will damage it in
this location, and the damage will be to such a degree
that it lezds to core melt. That is the logic. I was
trying to put the things together, and I guess I don“t
know where they’re put together. Where are they put
together?

MR. ISRAEL: Right in here. You have the
frequency of the fire, the conditional probability that
the fire was large enough that it envelopes the
essential equipment.

MR. BENDER: I Jjust asked what was the
freaquency of the fire. I know you don“t know, and I
jJust wondar where would I find it if I wanted to know
it.

MR. ISRAEL: That would be in Chapter 7 in the
IPPSS report, 2073, something like that.

MR. OKRENT: The Appendix R provisions
minimize or preclude the possibility of this hot gas
streaming effact?

MR. ISRAEL: I don“t think Appendix R
addresses the mechanism for the fire.

MR, CKRENT: This is not a mechanism for the

fire.
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MR. ISRAEL: I meant the mechanism for failing
the ecuipment. Appendix R says thou shalt have a fire
and it takes out essential equipment, provide me an
alternate schenme.

MR. CKRENT: 3ut it has certain separation
requirements. I was Jjust wondering whether thay
included this phenomenon.

MR. ISRAEL: I°m afraid I cannot answeer that,
Ore Qkrent. I don”t see anybody here from the staff uho
would be familiar with that.

MR. BENDER: Well, in the sense that they
don’t identify the probability that the barriers are
going to be violated so that you get hot gas streaming,
they don“t pay any attention to them. There may be some
implicit reliability in the barriers that isn’t stated.

MR. E3ERSCLE: Sandy, was there in this study
a consideration of a fire in the spreading rocm and the
control room?

MR, ISRAEL: VYes, in the spreading room, the
tunnel, the licensee’s response about a fire in the
control room was that that would be a fire that would
affect enough agquipment with no core containment
cooling. The fregquency of that would be less than this
frequency. That was a judgment.

MR, EBERSCLE: OQOces this plant have an
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auxiliary shutdown room that anticipates 2 disruption of
the control room?

MR. ISRAEL: Yes. I guess I wouldn®t ca2ll it
a single auxiliary shutdown. They have panels at
various locations in the auxiliary building.

MR. EBERSULE: Are they backwired into the
control room circuit boards?

MR. ISRAEL: I don’t know.

MR. EBERSCLE: That’s the critical thing. 0ld
GOC 19 let them do that. They did that bscause they
were allowed to. It produces an invalid concept of
protection.

MR, ISRAEL: I would presume -- this is a wild
presumption on my part == that the people uwuhc are
looking at Appendix R are concerned about the ability to
cperate the equipment.

MR. EBERSOLE: Can anybody here answer uwhether
or not the plant can be shut down in the absence of
functional capability out of the control room?

(No response.)

MR. XERR: I see no volunteers. Please
continue.

MR, ISRAEL: Hurricone. Unit 2 has metal
sheathed buldings for the diesel generator and for the

control room. The licensee had estimated 2 core melt
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freaquency with no containment cooling of about

3 x 10 5‘ That is basically you lose off-site pouwer.
You also take out your diesel generator, because of the
metal sheathed building, and that would give you that
kind of core melt fregquency.

Sandia®s consultants analyzed it and said, no,
it is higher, about a factor of 20 higher. Tuwo of that
is due to the fact that the Sandia consultant believed
that for hurricanes of any magnitude, you were going to
lose off-site power, so there“s a factc: of tuo
associated with off-site power. The Sandia consultant
also had a more recent NB8S hurricane hazards curve that
would indicate a much higher freguency of winds. I
think 1t is 200 kilometars in from the coast, whatever
it isy so they have re-estimated the hurrizane as being
20 times higher than the Indian Point estimate.

Tornado, there was nc difference, the analysis
being acceptable.

MR. BENDER: Where would an ice storm fit inte
that same scenario? We have had icing conditions that
have knocked out off-site power as well.

MR. ISRAEL: That’s loss of off-site pover.

MR, BENDER: 4hat is the difference between
that and the hurricane?

MR, ISRAEL: It has torn the siding off the

ALDERSON REPORTING COMPANY, INC.
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diesel generator building, and you®ve got pouring rain

and water, and you fail the off-site emergency pouwer,

MR. B3ENCERP: It is the structural integrity of

the housing.

MR. EZBERSCLE: VYou mean they have a tin house
around the diesels? That’s the way it’s done?

MR. ISRAEL: It is metal sheathed, as opposad
tc being concraete.

MR, EBERSOLE: Well, the implications of that
snoddy design ought to be noticed with respect to other
features of the plant.

MR, KERR: They put metal sheaths around
them.

MR. EBERSCLE: Rolled metal bed.

(Slide.)

MR. ISRAEL: These are dominant core melt
sequences for core melt with containment cooling.
Containment cooling for this plant can either be fan
coolers or they have sprays. 1 guess thers were only a
couple of things I wantad to mention here. The LCCA
fzilure and recirculation mcde, the Sandia estimate is
about three times higher than the IPPSS estimate, and
that has to do with the estimate of oparator error,
switching over frem injection to recirculation for the

large and medium LCCA s,
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Another event that Sandia has picked up is a
break in the component cooling water pipe. Indian Point
plants, both of them, have headed together their =-- gach
plant individually has their component cooling water
headed together, so that the tuwo or three component
cooling water pumps can feed water into this headed
piping systeam that would provide water to whatever the
auxiliaries were &s cpposed to some where you have
redundancy and one is only providing it to one train of
the ECCSy ot cetera. 350 this is functionally
redundant.

The IPPSS report did lock at a failure of the
component ccolinrg water pumps as an initiating event,
and its probability of going to core melt. The
frequency for that was rather low. So we postulated,
all right, we have this headed together system. If we
had a8 pipe break in the component cooling water, I would
then lose the ability to cool the reactor coolant pump
seals. This plant or the analysis cf this plant == it°s
a Westinghcuse plant -- indicated that based on the
information put forward, that the pump seals would fail
sithin a half-hour if they didn“t have cooling.

This obviously goes to a LGCA.

MR, KERR: What is meant by a pipe break in

this contexty, that the pipe is broken o sericusly =--
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MR. ISRAEL: All the water runs out of the
component cooling water system., It has about 23,000
gallons.

MR, KERR: This is a systam that operates at
roughly what pressure?

MR. ISRAEL: I don”t know, 50, 100 psi. It is
a low pressures system.,

MR. KERR: And the probability of that pipe
break is assumed to be about what?

MR. ISRAEL: Well, herein lies one of the
difficulties. The values that were used were the pipe
oreak frequencies that IPPSS had provided, the general
pipe break frequancies that ultimately go back to
WASH=1400y whatever that data base was in WASH-1400.
For such a lcw pressure systeom, one would think that
those are obviously conservative, those pipe break
frecuencies. WASH=1400 pipe break frequencies were
geared to high energy piping systems, and this probably
deesn’t gqualify.

MR, BENDER?! Let's look at some other aspects
of 1t. QCo we have a discovery probability in this
thing? Presumably this is a correctable condition, if
you have time to correct it.

MR. ISRAEL: I only have a2 half an hour. Here

is the problem. Component cooling water cools the
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reactor coolant pump seals directly. I can also cool
the reactor coolant pump seals with injection from the
charging pumps. However, the charging pumps need
component cooling water for their system, so even if I
had a LOCA, my HPSI pumps would mitigate the LCCA,
However, the HPSI pumps need component cooling water for
their cooling.

Now they do have a backup system for both the
crarging pumps and the HMPSI pumps. They can connect
city water. 32ut that means they have to run
downstairs. There is a spool piece. They have to bolt
in a2 piece of pipey put in a valve, and that is probably
not going to happen in a halft an hour.

MR. BENDER: And the component cooling water
lines that results from a half-hour time is about what
size?

MR. ISRAEL: I doen’t have the answer for that.

Those are the major items for that.
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CSlidel

MR, ISRAEL: I will quickly go through Unit
3. The discussion feor this would be the same as I
described for Unit 2, and I'm not going to go over .t
2gaine

CSlidel

The fire situation for Unit 2 core melt
ro=-containment cooling is the same. Lot’s ses. Fire is
the same as I discussed on Unit 2. The hot gas layer
situation. Seismic is a little bit different
situation. The seismic analysis here that tha Indian
Point people presented was for a failure of the diesel
“uel oil tanks in the lines leading to the diesel
generators.,

If we have 2 seismic event, we are going to
lese offsite pcwer. This would essentially tsks out the
emergency pouwer.

Tha Sandia consultant, after having been
sensitized to the roof falling in =2n Containment 2 and
incapacitating the control room, locked at the ceiling
in Unit 2 and it has the same type of ceiling that we
have here. These panels, the immedia<e ceiling above
the operators is egg crating. Howsvar, thers is another
false ceiling probably about 5 feet above that that is

made of S50-pound panels.
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I guess tha consultant was from Califorria and
I guess ceilings always fall in every time you have
earthguakes in California, so he estimated wh2t the
cenditional probability would be for the ceiling fa.ling
in on Unit 3., This has nothing to do with banging of
one structure against another. This just has to do with
the earthguake rocking the grid structure such that the
pznels fall through and incapacitate the cperators.,
That is why there is this larger difference. The factor
of 2 has to do with the weighting factor on the hazards
Curve.

The tornado is the same. Those were the
dominant events.

MR. BENDER: Which earthquake are we talking
about?

MR. ISRAEL: This would be up around .6y +8
median capacity. This will probably be .80, I guess.

MR. EBERSCLE: Sandy, in your contrel room you
spoke about the ceiling being egg crate. Is thsre a
illuminatizn by fluorescent tubes?

MR. ISRAEL: VYes, but they are not like this.
They are located above the egg crating. Is that right,
3uck; they don“t have these light fixtures? The light
fixtures, the illumination comes from fluorescent tubes

above the egg crating.
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MR. EBERSCLE: DLoes the egg crating stay in
place in a seismic event?

MR. ISRAEL: Well, that would obviously comsu
down, too.

MR. EBERSOLE: Well, while you always have
siemic fixtures for the tubes, the tubes always fall
out. Does this lead to implications of a monstrous
versicn where we had one light fixture that fell intec a
control board?

MR. ISRAEL: I don’t think so. That light
fixture was the bulb. I'm talking about evs. , inhing
coming down. I think that’s a different situation.

MR. EBERSCLE: Well, my impression is the
tubes come out in seismic events. Whether they get to
the floor or not is anothar matter.

CSlidel

MR. ISRAEL: Okayy moving right along. To
answer the auestion that was asked about production ==
this is Unit 3 core melt with containment cooling at
Sandia. Small LJCA and failure of high pressure
recirculation mode. The licensee’s analysis looked at
the failure data for a2 high pressure injectior pump, and
they had one operating failure in something like 40

hours.

This was during the testing period for a
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half-hour or hour at a2 time. O0One of the pumps obviously
had 2 failure in some amount of *ime. It jave them a
rether high failure rate in a 2é4~hour periasd, uhich
resulted in coming up with this frequency for the
failure in the high pressure recirculation system.
Sandia said they weren”t any different on Unit 3 for
Unit 2, and Unit 2°s pumps had goney I don’t know, 600
hours, whatever the number happens to be, without any
failures.

So they averaged tha data togethar and said
they thought that 2 better estimate would be 2 lowsr
failure rate for the pumps to run for 24 hours. So the
core molt frequency for this was reduced by about a
factor of 5. Medium and large LOCAS increased again
because of human error in switching from injection to
recirculation. The component cooling water pipe broik
is included here.

Those are about the principal features of this
slide. Are there any guestions?

CNe response.]

That is about all I have to say. .

MR, KERR: Are there guestions?

MR. EBERSCLE: One more question. Sandy, you
showed a number that the tornado potential is 9.2 x

10 and loss of all AC was 5. The relationship
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between those, does that mean that the important tornade
demage is more than just loss of AC power?

MR. ISRAEL: My recollection == I’m talking
oft tne top of my head == is that that tornado tock ocut
the service water pumps.

MR. EBERSCLE: That would account fer the
larger number.

MR. OKRENT: Is there 2 summary available of
what transpired in this meeting on September 17

MR. ISRAEL: Yes. In fact, I have put
tecgether some of the memos for you, Or. Ckrent. I
didn’t bother putting that one together because the
indication on the fly sheet was that ten copies were
sent to the ACRS.

MR. BENDER: Let me ask a couple cf guestions
Just for clarification.

MR. ISRAEL: Yes, there is a memo available.

MR. OKRENT: What were the principal outccomes
of the discussion, would you szy, or what are the things
that you expect to receive major reconsideration, if
anythingy, and so forth?

MR, ISRAEL: I don®"t think that the Sandia
numbers are going to change because of the interaction
at that QOctober meating. The Sandia numbers may change

because at that meeting the licensee offered up his
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Appendix R modifications for Unit 2. He also offered up
a fix for the roof banging together, so the Sandia
numbers would probably change because of specific
rodifications that the licensee is proposing.

MR. KERR: I’m sorryy, I don’t understand the
"offering up the fix for Appendix R."™ Did you mean to

say he was going to implement those?

MR. ISRAEL: That’s right. Sverybody is going

to implemant Appendix Ry but he said this is my Appendix

R modification. This is what I propose to do t> meet
Appendix R.

MR, SENDER: If you meet Appendix R and you
make the structural fix that is being suggested, what

answer do you get?

MR. ISRAEL: Okay. You want me to postulate
for you. That’s what I'm supposed to do. Let’s see.
Here is core melt no containment cooling.

CSlidel

These numbers dominate the core melt
frequencies. 350 we are going to knock down seismic, we
are going to knock down the fire, but we are still left
with hurricane. The Sandia consultant after this
meating == or actually before this meeting was in the
process of evaluating what the hazards curve is for a

hurricane at the Indian Point site.
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The licensee also has a program going on, an
additional study to evaluate what the hazards curve is,
what the fragilities are, actual fragilities uwith the
building, the affect of other buildings in thas area, a
much more refined and intense study to come up with a
better hanule on the hurricane number.

Mr. Denton, at the time the study came out,
when he sau these numbers instituted that he uwould be
alerted when 2 hurricane of that magnituds was moving up
the coast and could threaten New York, and at that point
ne would potentially take action. Conceivably, if one
shut down the plant x hours before a hurricane arrived,
even if it took out all electrical, you could be so well
cooled that you probably could exist for many hours
without having to do anything.

MR. KERR: I°m sorry?

MR. ISRAEL: There ware two courses of action:
sharpen your pencil or do something pragmatic.

MR KERR: Are you talking simply abtout a
conjecture or about a possibility?

MR. ISRAEL: Evidently we are tied into =--

MR, KERR: I know you have warnings, but I
thought you said Mr, Janton might see a3 hurricane
someuhere down in South Carolina and decide tc shut douwn

Indian Point. Is that for real; that is not just
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over=coffee talk?

MR. ISRAEL: Mr. Danton is supposed to be kept
apprised cf hurricanes moving up the coasty, and his
actions will depend upon what his interactions are with
the meteorclogy people, et cetera.

MR. CKRENT: The seoismic review of the Indian
Point PRA sort of broke its comments into three
categories. It was less thanm a factor of 2. It was sort
of treating them as small and things that you mighkt not
carry alongy if I recall correctly. If it was 2 to 10,
it was moderate: larger than 10y it was hige They
menticned a variety of things that might intreduce a
factor here or there. Sometimes the factor was only
qual:tatively assessed, most of the time.

The seismic contribution isn®t small no matter
which column you are looking at, so in fact a factor of
2 on that numdar is really quite different, for example,
than a factor of 2 on Event V. In fact, it is different
by more than a factor of 100 on what is presented here.
How doces the staff propose to get some kind of a
quantitative handle on the other items mentioned in the
seismic review but not included in this particular
revision?

MR. ISRAEL: At this point in time, Sandia is

supposed to, when it conplete its report in December, is
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supposad to come up with estimates of uncertainty., The
extent to which they encompass all those gualitative
aspects, I cannot say.

MR. CKRENT: It may be that the dominant event
deesn’t have a big uncertzinty: that’s possible. 2ut in
reading it, there are things left open. Similarly, 2s
indicated in the hurricane discussion, it was sort of ==

MR« ISRAEL: You see, we are always going to
have this problem, Or. Okrent. When you talk about
uncertainty and ignorance, it is always going to be
there. All we can do is try to estimate. The licensee
at the meeting didn’t even want to argue about this
factor of 2. He said, look, I'm going to put a bumper
iny I°m not going to quibble about whether it°s 2 or 4
or whether my number is right. I°m going to put 2
number iny, I°m going to correct it.

Similarly the fire situation. The hot gas
layers. There is lot of argument going on about whether
== exactly what type of cable is affected and shether
that hot gas layer only affects a foot from the ceiling,
what have you. The licensee is coming up with proposals
and saying, locky given that I have a failure of all my
electrical in that area, I°m going to provide an
alternate that will provide specific functions that !

needy so 1if there is a fire in that area; regardless of
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what its freaquency is, I°'m going to have an alternate
route. I guess in 2 sense we are being better served by
the people meving forward rather than just shzrpening
their pencils.

MR. KERR: Can you put that comment in the
context of Appendix R? Is the applicant going to make
changes because of this PRA or is he going to make
changes that would have been required by Appendix R for
both or neither?

MR. ISRAEL: B8oth.

MR KERR: So there are some things he will do
because of this PRA that he would not have done Just
because of Appendix R?

MR. ISRAEL: I think what this study has
pointed out, and people may quibble with what I’m about
to sayy is they said, look, if I don”t have cooling to
my reactor ccolant pumps for a half-hour, I have a LOCA
and I have to provide cooling for that, so this opened
up @ whole new area in terms of component cooling water
and providing HPSI, providing the HPSI capability in the
event that you had a8 fire.

Prior == I will make this a guess == prior to
this study, people probably were fixating on probably
only the auxiliary feedwater system, so that I will

guess that this study, then, has opened up the potential
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for another area to pay‘attontion to in Appendix R.

MR, EBERSCLE: May I ask a question, Sandy?

If the five items there on the right, or four, rather =--
we know they &re not the totality of all the matters
that will produce core melt with no containment cooling,
but at least it is some of them, Those numbers up there
indicate that something has got to be done, lots of
things have got to be done. They sum up to an
unacceptable totality. What is contemplated?

MR. ISRAEL: Like I told yousy %=z%1 the
licensee has proposed a bumper and has proposed
something here in the fire space that will reduce those
two numbers.

MR. EBERSCLE: Those two? What about the top
number?

MR. ISRAEL: The licinsoo is sharpening his
pencil on that. The licensee is over here in this
space. He is over here (indicating). Mr. DJenton is =--

MR. EBERSCLE: When is he proposing to do
something?

MR. ISRAEL: The licensee’s 2nalysis or
reevaluation of the hurricane is January =- the dates
keap slipping.

MR. EBERSCLE: PWRs are supposed to have a

remarkable capability for staying in hot stancdby with
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Just 2 little bit of water and a little bit of power.
Svidently this shows that this one is not rigged to do
that. I®m talking about the secondary coolant to
atmosphere. What you are evidently telling me is that
seal cooling is not provided for in that moda, that they
need sarvice water.

MR. ISRAEL: That is right.

MR. EBERSCLE: They need service water, which
is lots of power. They can’t get along on a feedwater
pump «

MR. ISRAEL: They don”t have electricity.

MR, EBERSCLE: They lose their major source of
electricity and they don”t have any minor source to run
the small auxiliaries if necessary.

MR. ISRAEL: That“s right.

MR. EBEZRSOLE: Which is no big deal to provide.

MR. KERR: Was it the case at Indian Point 2
that subsequently one did not have to take into account
the effects of hurricanes?

MR. ISRAEL: I can’t answer that. Indian
Point 3 =--

MR. KERR: I can’t understand why one would
have to design for tornadoes but not for hurricanes.

MR. ISRAEL: That is out of my area. I'm not

able to address that. I don’t see anybody from the Staff
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that is h.~e on that.

MR. KERR: I am trying to discover shat the
PRA would reveal that the requirements for an emergency
diesel wouldn®t have taken care of, What is it about
the PRA that an emergency diesel is supposed to
function ==

MR. ISRAEL: I don“t know this hurricane is =--

MR. KERR: It is not unusual to talk about
hurricanes up the east coast.

MR. ISRAEL: I°'m not familiar with what the
design criteria are 'or hurricanes in plant design
criteria. I can’t answer that. And there isn’t anybody
here on the Staff that works in that area here today.

MR, KERR: Are there other guestions?

CNo response.]

You have indicated, I think, two things that
are likely to be changed as a result of the PRA. This is
what I might call an augmentation of Appendix R.
Apparently something is going to be done about possible
mitigating fires which is beyond the requirements of
Appendix R as you undarstand it.

MR. ISRAEL: No, Appendix R is sort of broad.
It says to provide alternate cooling.

MR. KERR: I knew Appendix R was rather

broade That is why I°m surprisad that there was
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scmething here that Appendix R was not equipped to deal
with,

MR. VARGA: Steve Varga from the Civision of
Licensing. As you know, we are all working on a
schedule for implementation of Appendix R that goes
something like this. In July, 21l the operating reactor
utilities had to provide their Appendix R analyses,
wehich they didy Inaian Point 2 and Indian Peoint 3 being
ones that have provided some mitigation features. Some
were deficient in what we are evaluating.

As 2 result of receipt of the PRA and review
of the PRA indicating the dominance of the fire risks
categoris, we accelerated the reviews of the submittals
and the status of the plants concerning Appendix R, We
made visits to Indian Point 2 specifically with a fire
team to evaluate the status of the fire protection and
particularly the deficiencies that should be corrected
as & result of Appendix R.

As a result of that visit and the deficiencies
that were identified and the deficiencies in the
submittals made by the licensee which will take some
period of time to correct, the Appendix R reviewers tall
me that the deficiencies identified in the PRA, which ve
have separated as a subset -- for instance, reactor

coolant pumpy lack of cooling water and hard uwiring
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alternate means of getting power to the pumps that
provide the component cooling water =-- as a result of
the PRA we have gotten a commitment from the licensee
that prior to startupy he will fix those specific things
that have been identified srecifically in the PRA as
dominant risk contributors.,

However, the Appendix R reviewers tell me that
a properly conducted Appendix R review would have found
and encompassed all of the deficiencies identified in
the PRA and that the Appendix R review and the Appendix
R corrections will correct and would have corrected the
deficiencies, but the time scale is such that with our
review and approval and then the modifications, and the
rule allows a certain period of time for thes»
modifications to be implemented, we have expedited those
three or four things with the licensee and he has
committed to complete thosesy which are included in the
report that I am sure the ‘CRS has received, and the
letter to the licensee outlining those specific
cer~ective actions that he will take prior to restart;
but the entire Appendix R separation criterion, the
lighting and all of that will still take place a2t some
time in the future.

MR. KERR: That is very helpful, Steve. What

I am trying to identify is what change in risk may
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result from the PRA. That is, what things are or are
likely to be fixed up because of the PRA that would not
otherwise have been fixed up. If I interpret your
remark correctly, fire protection is not one of these,
because a properly carried out revisw of Appendix R,
ehich I am sure the Staff has done, would have caught
this. So a PRA was not necessary for that.

MR. VARGA: Absolutely. That is the specific
question I ask of the people doing Appendix R revieuws.

MRe KERR: Nowy one thing that has been
mentionad that apparently existing regulations would not
have changed is the seismic hazard., There is going to
be a change made, I think, 2s a result of the PRA which
would not have been made as a result of existing
regulations, which calculations indicate will reduce the
risk of a seismic contribution to core melt.

You also indicate, I think == well, the answer
to this question is not clear =-- that there has been
identified a contribution to risk from hurricanes which
would not have been identified with existing
regulations.

That one puzzles me because I can’t understand
why a diesel structure in this lccation would not have
bean designed to withstand an historica2l hurricane, and

I think we are talking about historical hurricanes,
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aren’t wey, not something considerably beyond the
nistorical hurricane?

MR. ISRAEL: I think we are talking about
something about 140 miles an hour. I’m not sure that’s
historical.

MRe. VARGA: I don“t know the specific and I
can’t recall. I wasn’t involved in it at the time, the
specific licensee and bases for Indian Point 2 and 3.
2ut I am sure that winds, tornadoes, and hurricanes were
part of it. I do recall that with the loss of offsite
power there was the alternate gas turbine arrangement
that, although not particularly in all of its attributes
was what one would consider a first rate reliance for
need on emergency power, but nevertheless it uas
available. It took some period of time to start, and
part of the corrective actions we are asking for in the
interim before all of Appendix R is completed is the
ability to start that gas turbine in a certazin period of
time and the procedures to be available. I den”t know
whether or not the Indian Point PRA took into account
the gas turbine availability, but the assumption is that
it did. And what the licenseing basis was for
hurricanes I do not recall, and what additional
information might have been found from the PRA on

hurricanes I don’t know.
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MR. EBERSCLE: May I ask a questiony, Steve?
On the other side of the coiny did you see anything in
the Appendix R investigation that you didn’t see up here
relative to fire?

MR. VARGA: I can’t answer that guestion. I
don”t know.

MR, KERR: Mr, Israel, will you help me
further? There are these three things, two things, I
thinky the seismic and the hurricane risk, that wculd
not have been fixed up and presumably will be fixed up
because of the PRA. Is there any other major contributor
to risk that is fixable and is likely to be fixed up as

@ result of the PRA?

MR. ISRAEL: That is the area of what we
ultimately do with the PRA results. They are under
review and become part of ocur testimony for the hearing,
so I don"t have a definitive answer to give ycu at this
point.

MR. KERR: I am not so much locking for things
that have been committed to but things that are
fixable. This really doesn’t just have to do with
Indian Point. Here is a very elaborate, very intensive
PRAy and presumably one of the virtues of this, at least
if one believes the ACRS, is that going through this

sort of an exercise locates contributors which can then
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be fixed. ESven though maybe one docesn’t believe in

numbers

seismic,

entirely, thare is 2 gualiitative evaluation hera.
I have indicated two things, hurricanes and

and maybe they are big enough so that that is

really a major contributor, but both puzzle me a bit,

however.

things ¢t

That is it, as far as you are concernad, of
hat are major contributors that are fixable?

MR. ISRAEL: That is what I made in my comment

right now. Ashoky did you want to make a comment?

PRAy the

MR« THADANI: When the licenses submittad the

y wrote us a letter that went along with it in

which there was a long list of areas where they felt

they co2uld maka improvements and they were taking steps

to go ahead and make those improvements because they

felt they would not only help the risk, but there weres

about 10

or 12 items.

MR. KERR: ACRS probably has a copy of that

letter somewhere.

a large

MR. THACANI: VYes. If I recollect correctly,

fraction led to integrity tests, flow

verification tests. Mostly they seemed to be procadural.

pattery
'.ll.o

problem.

MR. ISRAEL: O0One of the fixes was in the
roomy Unit 2. They were going to shore up the

This had to do with the seismic potential
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MR. VARGA: I might point cut one thing. As
you know, this Indian Point 2 and 3 at the present time
is 2 highly contestea hearing. Today we have the
prehearing conference going on in the New York area.
There are a seriaes of questions that the Commission has
asked the Board to explore. The Board has admitted a
number of contentions. The 3card has asked specific
questions of its own. We are in the process of
preparing testimony. At the same time, life goes on in
other areas with regard to Indian Point 2 and 3, that
isy, the Three Mile Island event items as well.

Exactly what the use will be of the PRA as we
come to the conclusion of the hearings and come to the
conclusion of our reviews remains yet to be seen. As
far as the requirement from the Staff for the licensee
to make corrections regarding the Appendix R submittals,
we are on guite firm regulatory ground there. As far as
those items identified in the PRA, which go in some
instances beyond the present dasign basis, the licensee,
as Sandy Jjust pointed outy has volunteered fixes, the
bumper and some other arsas that he has volunteered.

I am sure in preparatior of his testimony
which he will be filing as a result of the Board order
that I am sure will come out as a result of the hearing

todayy in the testimony he files I feel sure that he is
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pronably already making a list of items that he feels he
will correct based upon the PRA. What additional
requirements we will have him do will remain to the
conclusion of our testimony and our recommendations.

MR. BENLER: Steve, these things will be in
the nature of backfits, don”t you think?

MR, VARGA: Yes.

MR. BENDER: I guess one would have to ask,y if
it is a backfit, dces it involve a substantial reduction
in risk? What is the measurement criteria?

MR. VARGA: I don”t know what the measurement
criteria will be. The measurement criteria in the
announced policy statement is the ALARA, the $1,000 per
man rem. There have baen proposals, of course, that
people have been discussing about various criteria, the
monetization of risk approachy but I am not sure we have
established a consensus or even an approach yet.

MR. 3ENDER: The policy is out for comment.

It is just not in the regulatory rule yet, is it?

MR. VARGA: Noy it is not. It is still out
for comment. 3ut it has at least some tacit weight in
our deliberations, knowing that it is a statement of
policy, that it is out for comment.

MR. BENCER: I wonder how the hearing board

will address something like that that is in a
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deliberative state itself.

MR. VARGA: Well, in the present hearing at
Indian Pointy, there has been, as you knowy 2 change of
chairmen, and consequently there is going to he == there
have been already some changes in the guestions and the
contentions, but one of the items I am sure we will be
addressing in response to the questions the Commission
has asked will be the Commission policy statement and
our perception of its role and what use we would makas of
it.

MR. BENCER: So it doesn’t make any difference
that the Commissioners have not yat acdopted a policy: it
is the policy?

MR. VARGA: I don”"t think soy no. I say we
use it in terms of guidance as it evolves to see what
effect it has on our deliberations.

MR. KERR: Mr. Ckrent?

MR. OKRENT: Later in today’s agenda there is
sort of a general kind of discussion available. I am
wonderingy does the Staff expect to be here for the 1ull
meeting or are they going to fold up their tents as soon
as they have made the presentation on Indian Point?

MR, THADANI: Or. Okrent, we were planning on
staying here part of the time, until about lunch.

MRe KERR: We can take care of that, though,
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MR, THACANI: Let me rephrase that.

CLaughter.l

MR. KERR: 0Oid that respond to your question?

MR. THADANI: I would really appreciate it it
we could laave somewhere around 1 o“clocky and if you
think there are some other aspects we should be
discussing in terms of plants and so ony perhaps we
could do that this morning.

MR. KERR: Why don“t we decide whether the
Staff has answered all ocur guestiocns by 1 o°clock. If
they have noty we may plead with them.

MR. OKRENT: Okaye I would like to come back,
either now or after the break, as the Chairman prefers,
to just find out a little bit more shout where the Staff
plans to go with regard to what I will call <the
technical reviaw of Indian Point 2 and 3. In cther
werds, what further kind of technical reviews you think
are relevant and how you expect to go at them and so
forth. Maybe we could let them think on that while we
have a break,y, Mr. Chairman.

MR. KERR: I was going to ask a very similar
question: namely, not that you have got this thing, what
ars you going to do with i2? I think I heard either

they are not sure what they are going to do with it or
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they cannot talk about what they are going to do with it
because they are in litigation; but I hope we zan get
some more definite ansuer.

I am also more interested in: Is the Sandia
position also the Staff position, and 4if it is not, how
does the Staff plan to arrive at a position?

Mr. Marky; we have kept you gquiet too long.

MR. MARK: That is commendable. I have 2 very
vague gquestion, and I don“t really expect an answer, and
certainly not a definitive answer. It goes to Stave
Vargay, in part, and maybe Israel and maybe the Staff
generally.

We have here a hearing. Obviously the things
to be discussed have been worked over and settled and
the reg guides have set down regulations to determine
the acdmissible questions, points on which the proceeding
is to be held. Is there any room, is there any
mechanism, is there any tendency or any possibility,
cupposing the Staff sees something that is not covered
in the reg guides but represents in their view an actual
issua? I mean here is a window that is open that
shouldn®t be there, or whitever.

Is there any way and any inclination to act on
such things, or is one really tied down and guided by

the wordage that is in place?
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MR. KERR: Is that gquestion directed properly
te youy Mr. Varga?

MR. VARGA: Yes. The answer to that is we are
not tied down. As an example, Harold Centon, when we
received the Sandia results and had the presentation by
Sandiay I indicated the dominant contributors. As a
result of Harold’s perception, we had discussions with
both Indian Point 2 and 3 management, upper management,
and specifically discussed the concernss; the concern for
tha seismic hazard, the concern for the fire, and the
concern for the hurricane.

we had a seismic evaluation team up at Indian
Point 2 and 3 specifically looking at the pump problem,
the ceiling problem, the diesel generator, the diesel
fuel tank problem; and we had a team up there for the
fire problem ard discussed with Indian Point management
actions which would be prudent tc take without waiting
for a specific direction or an evaluation on the part of
the Staff,

I think as a result of that phone conversation
that there were positive steps taken by the utilities in
such things as the design of the bumper and the
velunteering of the bumper. My perception is there is
an acute sensitivity to act immediately on those areas

whore it appears a significant dominant risk contributor
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has arisen witnout waiting for an evaluation of a value
impact statemant but to see what can be done
immediately, and that has been done.

MR. MARK: Steve, I think that is ==

MR. KERR: I think one should also add, I
thinky the uncertainties of the Staff numbers.

MRe MARK: That sounds actually very good to
me. I was fishing, I suppose, fcor the possibility that
seismic, of course, is recognized on the agenca as
something that has to be discussed. Fire, also. 3ut I
am wondering, supposing you or scmeone you are in touch
with sees something that isn“t on the agenda and he
says, good heavens, this is bad, or it could be better.
Is there a mechanism and a way of introducing that into
the discussion apart from the tag enumerated items?
That isy he tinds -- I said an open window. Just to
think of something that wasn’t by any chance on the list
of things to check. Is there a straightforward, sasy,
customary way for such things to get into the argument
s0 that they indeed have to be given attantion?

MR. VARGA: If I interpret and restrict your
comment to Indian Point for the moment, Indian Point 2
and 3, as a result of the PRAs for both Indian Peoint 2
and 3 and for lion, and the discussions that Sandia has

had about the mechanisms and consultants we have had in
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cutliers, surfacing areas that have not been considered
will have to come through that particular mechanism in
terms of the reviewing of the PRAs.

We always had in the regulatory process, there
is alwuays the mechanism that any reviewer doing any
piece of worky where he finds something that has not
been taken care of, he has the obligation to surface
that immediately, and ne has “one that. We have seen
several instances of that in the past year, of that kind
of a sensitivity taking place.

3ut as far as Indian Pocint 2 and 3 gces, in
the answers that we are preparing now, the to;timony
that we are preparingy, the testimony that the
intervenors are preparing on the risk questions asked by
the Commission, there is a great deal of work going on,
as you can seey in reviewing the Indian Point PRA, in
the Sandia review of the Indian Peoint PRAy in our review
of both the Sandia evaluatior and the Indian Point PRA,
and in that mechanism, if & problem or if an ocutlier is
surfaced, we would immediately act on it.

Nowy whether or not the outliers have to date
been properly surfaced or noty I guess the confidence I
have is only that we have a very extensive peer review

going ocny, we have Sandia reviawing that review. We
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hzvey I am surey as the hearing progresses, we have a

large body of interested public participants that will

be carefully and searchingly examining ocur testimony,
and whatever surfacaes in that mechanismy, we would act

sn. Those are the mechanisms wherein those kind of

concerns would surface.

MR. MARK: Thank youe. I believe th2t ccvers
my point.

MR. KERR: Other questions of Mr, Isrzal other
than the ones he is going to think on?

MR« 3ENCER: Just one having to do with
Steve’ s observation, that I guess certain outliers are
being corracted without considering their value, their
cest/benefit relationships and the like. 1Is that a
correct interpretation?

MR. VARGA: I didn’t mean to say that
irrespective of the costy, that they were being
correctedy, but in the identification of the problem, the
consensus was and the consensus is that those corrective
actions that could be taken to significantly reduce the
deminant risk contributors were so worthwhile.that one
didn“t have to go through and wait for a formalized
evaluatien. Now, there may be many other things in the
PRA whare we might have to in terms of backfity, in order

to establish the requirement, in spite of the utility’s
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objection we will have to go through a very careful
evaluation to make the point.

8ut in those cases where the problem has
surfaced and the utility has recognized the problem and
has acted more or less in consort with the Staff’s
considerations to correct the problam without any
particular regulatory action on our part.

MR. BENCER: There will always be dominant
risk contributors. When you get rid of 1he dominant
ones nows the next group will become dominant. I am
still concerned about the matter of where tc draw the
line, and I think I will just leave it there.

MR. EBERSOLE: Stevay before you run o2ff, we
mentioned the Appendix R studies you have done which
interfaced with this. You mentioned doing some saismic
studies, some considerations of hurricanes and
tornadoes. Indian Point was also the beneficiary of a
system interaction study. Somewhere somebody like
yourself has got to be at the top of this great heap of
studies and see that appropriate strings are tied to
sach on of these as inputs to this comprehensive thing
here.

How many inputs have gone into this? Have you
picked them up and done that as a summary operation of

all of thesa, or are they Jjust left out there by
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MR. VARGA: Let me answer the cuesticr. There
are none ocut in left field that I know of. They have not
all been completely integrated, but the work is under
wey to do that. You picked a good one, the Indiam Point
3 system interaction study. You recall they used the
auxiliary feeawater system as the model. Thaey had
extensive discussions with you all. Cne of the
multi-plant action items we have, I think it iz C-14, is
the seismic capability of the auxiliary fesdeater
systems. As you knowy, we have gone out to all the
utilities with a generic letter. They have all
responded. We have received the Indian Point 3 response
to our generic letter, and the Indian Point 3 response
includes the items that they found from the systens
interaction study.

We have reviewed those items, the resconse to
the seismic capability of the auxiliary feedwater system
and have some concerns with {t. We are right now in the
process of reviewing both Indian Point 2 &nd Indian
Point 3 based upon the two separate submittals but using
the submittal from Indian Point 3, which seems to have a
more sophisticated review 2s 3 result of the systems
interaction study.

S0 we have asked, and I think Sandy can
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correct that, gerhaps, the Indian Point °PRA pecple,
PLEGy 1 think, is going back and taking a look to see
what the systems interaction study is on the auxiliary
feeodwater systam from the PRA, but I don’t know of any
studies == and I am not an expert on all the PRAS == but
I know of anything associated with Indian Point 2 or 3
that seems to have 2 bearing on the PRA we are following.
MR. EBERSCLE: Thank youe.
MR. KERR: We have a ten-minute break
beginning now.

CRecoess.]
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MR. KERR: Mr. Thadani, is someone prepared to
make some comments in response to the questions just
before the break?

MR. THACANI: If I understand your cuestion
correctly, Mr. Kerry, you were interested, I think, in
knowingy now that we have these PRAs, what are we going
to do with them.

MR. I ZRR: Yes, sir.

MR. "HADANI: Obviously, one aspect is to
review the PRAs to get & better understanding of uwhat
are the factors which might strongly influence risk:
that is, identification of dominant contributors, to
loock at these contributors further toc see are they
dominant because perhaps our current regulatory
requirements have not been implemented? An example 1is
obviously Appendix R in this case.

MR. KERR: As Mr., Bender has pointed ocut, no
mztter what plants you review, you are going to find
some dominznt contributors because some are going to be
bigger than 3thers. Are you just looking tfor dominant
centributors or are you locking for dominant
contributors that are significant?

MR. THADANI: We are lecoking for dominant
contributors which are significant. I think

"significant™ is 2 rather subjective word.
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MR. KERR: That is part of the guestion: Is it
at this point subjective?

MR. THADANI: It is largely subjective. We do
not have safety goals. As Steve Varga earlier pointed
outy we do have this Commission position which went out
for comments. One thing we would be doing is to take
those considerations and use them only as guidelines to
point out which ones are dominant in relation to beoth
criteria if they were adopted.

S0 you are quite correct. There is some level
bayond which one need not really pursue ths secuences
with any vigor. It is subjective to a large extent,
but the proposed goals are used only in the aspect that
if estimates are in those ranges, they would be
considered important.

Nowy one point that I thought did not come
outy, at least in my perspective, was I quite agree with
Mre. Bender that you do have to consider value impact,
and I think the NRC in general has been putting more and
more attention on value impact, recently, 2nyway. So
when you look at these dominant sequences, I am not sure
that one would go out and say you have to fix this. The
question to be a2sked is are the roguirements being met?
If the answer is yes, then one would have to sit back

and say, well, how much is it going to cost me to make
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any additional improvements?

The value impact, I thirk, is going to be 2
very important part of any actions which will be
required outside the regulations. That would be the
general approach we would be followingy unless tha
Commission does come back with a definitiva statement on
baseline risk.

MR. 2ENDER: I don’t know where it stands
right nowy, but I have the impression that some part of
the NRC is vigorously pursuing something called a
backfit rule and that it may go out for comment scon,
too. I am not sure what is going to be in it, but I
suspect that whatevaer people have in mind ought to be
cranked into the evaluation process to see whether the
PRA apprcach and the backfit rule are even compatible
with each cther.

MR. MARX: Mr, Chairman.

MR. KERR: VYeos, sir.

MR. MARK: Has there been before I managed to
get here any discussion of this recent repurt from
Sandia on the worst case accident?

MR. XERR: Noy sir,

MR. MARK: I’m not prepared to discuss it
either because I have not seen the report either, but =--

as given in the newspapers, it presents a2 tremendously
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impressive picture of a disaster. And while I don”t
think that things like that should influence directly
the numbers one decides to apply in a PRA or &ny study,
it is necessary nevertheless tc give thought %o how to
be prepared to comment or how to relate one’s oun
comment to that comment. And while I am sure it is not
really part of the discussion today, it ie cortainly in
my mind as a thing that overhangsy glowers over some of
the things we are talking about.

MP. KERR: I did not take that as a cuestion.

MR. MARK: It is not really a guestion unless
Mr. Thadani would wish to comment cn the thought they
are giving to resconding to this rather new and rather
troublesoma~looking event.

MR. KERR: Do you have something on which you
are willing to comment, !r. Thadani?

MR. THADANI: I would Jjust as soon not comment
on that aspect at this stage.

MR. KERR: Mpr, Okrent?

MR. CKRENT: I have a few guestions. A
specific one is I think Mr. Israel indicated that cne of
the technical outcomes from the PRA and the review of
the PRA is the concern that you might get a small LOCA
arising from a loss of reactor cocolant pump seals

because you lost power to the systems, that you lost
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cooling water for ths systems that put water in the pump
seals, and it was sort of like this was somethiny new.

It is my impression that in 1978 at the ANS
meeting cn probabilistic safety, that Fred - aid thrat
they had looked at the aquestion of station blackout in
France and arrived at the judgment that it was a2 thing
that might occur with the fregquency of something times
10 : for even anr extended period of time, and that
they were going to put in additional systems that would
provide cooling water to the reactor cooclant pumps
sealsy and in fact I think they have done it and it is
either run from steam or from a dedicated diesel that is
supcosed to be able to work even when you lose the other
systoms.

So I am a little bit surprised that it seems
like a new event to somebody, and I am also surprised
that it has not been locked at harder in this country as
well as some other things of that sort. That is just an
aside: that is not a guestion, Mr. Chairman.

MR. KERR: A speech.

MR. CKRENT: A speechy yes. I would like to
get back to the general question of how the Staff
expects to proceed with regard to what I will call the
technical review of risk for Indian Point. I think we

do have what I consider to hbe 2 good, not perfect, but a
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good PRA. I think we have the benefit of what the
licensee considers to be a good review of the initiating
event portion from Sandiz. I don’t know if there is
going to be a report or is a report on the risk, the
overall risk from BNL. I assume there will be?

MR. THACANI: At this stage there is no report
yet from Brookhaven National Laboratory. 1In the
analyses that have been discussed with you in various
meetings, the Staff is rather busy now writing testimony
for the hearings.

MR, KERR: Mr. Thadani, you are not coming
through.

MR. THADANI: I will try to stay pretty close
to it. The Staff is pretty busy putting together
testimony for the hearings nowy and I would expect
anything that comes back would get lower pricrity. The
first priority is to prepare our testimony, ana it . s
our intention to have one report that woulu not Jjust
include Sandia“®s assessmont but it would include
Brookhaven®s assessmoent as well as the Statf’s studies,
which would give the total picture in terms of the
review of IPPSS and our thoughts on what the risks might
be.

I would expect that to take place not in the

next two or threa months but perhaps within six months.
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I do not know wshat the schedule is going to be in terms
of nearings. It has cnanged and continues to change,
and &g Steve pointed out, there 1s a prehasaring
conferencs tcday and there will be some discussion of
schedules. EBut I would not expect us to come up with
any additional reports besides the Sandia report on
Indian Point., After we have prepared our testimony,
then we can focus attention on putting together a report.

MR, CKRENT: Let me pursue this matter. I am
trying to find out what constitutes, I guess you might
say, an adequate status of technical studies. What I
said was we had good PRAs and a good review, but in fact
if you read the Sandia letter, it says we were able to
spend something on the order of two manyears, something
like this, and clearly there are parts of it that they
were able to do really in quite a detailed fashion
because they had the benefit of having looked at systeoms
like this. They knew what kind of data to expect, et
cetera, and spending another half man-year in those
areas mght not change things significantly.

On the other hand, there are many areas rhere
things were treated really in what I would call a review
fashion and questicns were raised or engineering
judgment was a very strong input into what was done

rather than even secondhand, let alone firsthand,
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looking in detail, and certainly fragilities and seismic

evaluation is one example of that.

I am trying %o understand how tha Staff will
decide what constitutes an adecuate technical depth of
revisw: This depends on the purpose, certainly, so I
don“t expect that one necessarily has the same answer in
looking &t it on Incian Point as if you are trying to
make a judgment on some of the SEP issuesy which tend to
be secondary in nature at one of the SEP plantsy, but for
the Indian Point plant, what ccrnstitutes 2n adequate
review, why, how do you propose to incorporate in this
Judgment these areas that have been looked at, 2s I say,
only in an incomplete way in 2 review mode. And in
fact, as you knowy there are things *hat are not
included in anyéno's PRA excepnt under the category
"other."

MRe THADANI: I will take a crack at it. I
den®t think I have any real answer to your qguestion.

MR. OKRENT: I don“t think I have an answer
either, but I thirk we ought to talk about it.

MR. THACDANI: we don”t have much experience
reviewing PRAs. We have consultants u. my opinion,
have had extensive experience in both being involved in
providing some sort of consultation as well as having

conducted PRAs., There was discussion of what kind of an
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effort it takes typically to review certain pieces. One
can develop some rzther arbitrary standards, perhaps,
and say if it takes you ten months to do a study, you
ought to at least spend a month reviewing what was

done. It 1s rather arbitrary. As Jne gats more and
more experiencid, hopefully one would take loss time, or
the reverse of that might be that until one gets 2 lot
of experience, one should spend a fair amount of time
revieeing these studies.

Two factors. We lockea round to see how much
help we could get in terms of reviewing thaese stucies,
and there was some consideration of schedules as to uwhen
we might need some input. A classic exampley as Sandy
pointed out earlier, is Indian Point., We took the
Indian Point study. We got it sometime, I believe it
wesy in March, the middle of March,

We knew we had hearings coming up. We wanted
tc do two types of reviews. 0One was a fairly quick
review followed by a more comprehensive review. The
quick review was to be done in about four months. The
more comprehensive review we said would take something
on the order af a year or so. As the hearing schedule
changes, so does our review process.

We havey in my opinion, some of the Dest

pecple, who understand data, who understand the
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functional characateristics of the plants, who have
sensitivities in terms of how these analyses zre done’
and added to that, I think, are the detailed studies
that have been going on for the past two to three years
in terms of containment assessments.

I think we have gained a lot of insights from
these various studies, and it is at least our judgment,
and we could be wrong, at this stage that putting in
someuhere around two to three manyears worth of effort
in the large study such as Indian Point and reviewing it
and providing at leas” what ve might think is a2 balanced
assessmont is a reasonable kind of effort.

I think we don”t know as yet if that is a
correct statenent or not. It depends on other groups
reviewing our assessments and coming to certain
cenclusions, whether we did indeed look at things
thoroughly enough or did we spend much too much time
that we didn"t need teo spend. I can”t give you an
answer. I think we are all struggling at this stage.

MR. OKRENT: Well, again, there are areas
which seem to be in need of additional information. If
one looks through the Sandia letter and if we look at
some of the ACRS consultant reports again, that there is
sdditional information which may be of siorificance in

arriving at a better base for engineering judgment or
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whatever it is you are going tec arrive at,

What I thought I heard implicitly was you are
preparing a kind of final report with the input largely
having been developed, except for such feedback as you
get from the licensee and its consultant and that you
might get at the hearing itself. It seems to me that
one could look at tha report and the review and so forth
and out of this say, well, where are there areas that
one should put further effort into and what kind of
effort makes sense and so forth. I did not get the
fealing that that was part of your plan or whether you
thought that was not necessary, or maybe I am just
nearing it incorrectly.

MR, THADANI: I am not quite sure I follcw
youy Or. Ckrent.

MR, KERR: Let me ask something that I think
is parallel to Dave’s comments, and maybe if he says
yesy it will help. Earlier comments would seem to me to
indicate that the Staff has an apprcach which attempts
to compzre the risks associated with the Indian Point
oparation compared with other plants as an inordinate
contributor to riske.

In a discussion of the safety goalsy i7 I
remember correctly and if I interpreted the comments

correctly, it was a2 feeling of at least that segment of
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the Staff respoonsible for contributing to that study
that the spscification of performance of containment
systoms was sufficiently not well understood that the
Staff did not want to put any guantitative criteria or
to set any quantitative specifications for containment
performance. It may be true of the Indian Point
containment in as much detail.

I think there is an appropriate discussion of
the source term to be used as one attempts to go outsicde
containment. It seems to me both of these are a
significant contributor to risk as ~ontrasted with the
core melt probability. If there is going to be 2 risk
comparison, has the Staff decided how it is going to
deal, for example, with these two issues, with which it
seems to me there has been significant uncertainty
icdentifed by the Staff and by others, 2and yet which are
rether significant contributors, it seems to me, to what
one finally calculates the risk to be? This is not all
of your guestion, but it is that sort of thing.

MR. CKRENT: It is certainly a goo~ example,
and it makes a point. In other words, there are sort of
tuo kinds of questions. One is on what basis is the
Staff going to evaluate a judgment and make
recommendations to the Commission with regard to things

other than these things you are dealing with the
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licensee on the telephoney the harder decisions which
fall intoc a grey area. And then there is the other one,
Just fromy, let’s say, the long~-term point of view of
trying to improve the usefulnaess and the quality of the
use of the PRA, 1Is what has been done right in trying
to study Indian Pointi if noty why? The tuwc are not
unrelated. I think Or. Kerr has certainly raised a
couple of the things I had in mind., What we havse been
talking about today is in the core melt prevention area.

MR. THADANI: Well, the two aspects that you
talked upony Or. Kerry, I indicated earlier that the
Staff has had several discussions with the Subcommittee
as woll as the full Committee in terms of the work the
Staff is doing on containment. With future plants you
are quite correct, the Staff had indicated that at this
stage we are not 1in a position tc specify containment
performance for various types of containments in
numerical terms in this proposed safety goal
censideration.

In tarms of source term, there is a fair
amount of work going on to try to come to hetter
estimates of source terms. If you want! to know some
details 2Lout these programs, we do have Jim Meyer as

well as ==

MR. KERR: My question was, given what I
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interpret to hbe a significant uncaertainty that is not
likely to be resolved as the Indian Point testimony is
preparedy, I was using this as an example of, it seems to
mey, rather significant but uncertain questions with
which you have to deal at some point. MHave you decided
how you are going to deal with guestions of that kind?

MR. THADANI: Well, againy, I would like to
hold off on cne part, which is that there is significant
uncertainty in the containment failure modes. If you
would like to know generally what the Staff knows now,
Jim Meyer can tell you that.

MR. KERR: You have decided to have an
approach that you are going to use at this point even
though there is a good bit of uncertainty in what you
got?

MR. THADANI® We would hava to reflect the
results with the associated uncertainties. Obviously,
that is the state of our knowledge ncw. There are
clearly uncertainties. In those areas where there are
uncertaintics, one would have to sit back and decide
what programs should he initiated if they are not
already in place to try to reduce the uncertainties. It
seoms to me that is the central goal that such an
organization ought to play to get a better understanding

of the phenomenon.
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MR. KERR: I interpreted your question as
arriving at a cadre of things and thera is another
category where things are in reasonably good shape? Is
that a valid interpretation? I am talking to you rather
than Ashok.

MR. CKRENT: Well, that is certainly a goed
part of the guestion.

MR. THADANI: We are today talking to our
Research O0ffice. What areas need further work, at least
in terms of probabilistic risk asseossmonts -~ and there
are no big surprises, I am Jjust telling you what I am
convinced you all know == external events, human
reliability, source term. These are dependency
analyses, and it is ancther area where one neecs to
develop perhaps better methods to try to identify and
evaluate these dependencies and include them in the PRAs.

The sorts of areas where we are working with
Research is to see what can be done in what time frame
that they can provide which pieces. ke hope to have »
plan addressing these aspects withing the next three or
four menths.

MR. KERR: In your view, is the present state
of the art such that one can use current results for
decision-making?

MR, THACANI: I think cne can use these
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results as yet another source of information for the
decision-maker. If these results point to some
deficiencies, I thirx this is useful information to the
decisicn-maker. If these results say what you are
cencerned about is not very important, then you look at
the basis upon which the PRA came to that conclusion,
So I do think this is rother useful information to the
decisionmaker. Besides, I think they also help. I
recognize your point on uncertainties, but I think they
still help in doing the value impact assessments to see
if there are not other areas that might be better

pursued than the ones that we are pursuing.
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MR. EBERSCLE: Let me ask 2 question, Bill.,

MR, KERR: Just a moment., Do you want to
consicder this further?

MR. OKRENT: Just cne or two more minutes.

(Applause.)

MR. MARK: One.

MR. CKRENT: I would suggest that you set up
some small but conscious effort to summarize where in
the Indian Point PRA there seems to lie the areas which
are clearly important or may be important and where the
affort expended to datey, and I will say the combined
effort, meaning not only in this case the licensees,
contractors, and your reviewers, but evern the research
staft coming before it, may have been clearly
insufficient or probably insufficient, and then to
decide in those casesy, can I tell by what I will call
more technical assistance kinds of efforts, which I will
put the review of Indian Point in, as contrasted to
long=range resaarch.

I am not against long=-range research to give
you approved methodologyy but I am not sure that
everything will fall in that category.

MR. THADANI: I know you didn“t ask me 2
question, but I Jjust wanted to make one point, Or.

Ckrent. I talked about generalities, external events,
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human aerrors, and so ony and yesy indeed, some 2aspects
would be long~range. It is our intention to try to come
ue with & plan which would lay out what can reasonably
be done in what time frame and what the expected return
might be in tarms of narrowing some of the uncertainties.

I ceartainly did not maan to imply that we were
going to talk to Ressarch, and that this is something we
would be working on for the next ten years. We may well
bey but we would like to try to identify what kind of
effort is needed to try to narrow some of the
uncertainties and in what arsas. That is what I meant
when I said we would be preparing a plan,

MR. KERR: The two minutes are up. Mr,
Ebersole?

MR, EBERSCLE: When you start to review one of
these things, do you pick it up at first and da sort of
2 general review of the skeletal aspects of what has
been doney, to see what has not been done? I was
imprassed by the consultants’ report on the Limerick
PRAy in that it doesn”t consider external events., It
would appear there would be soma general criteria that
says there shall be consideration of this, th2t, and the
other, or you don“t have to include sabotage because
nobody knows what to do with it, but in some way. one

should bound and identify the scope. Ctherwise, why
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bother with doing uncertainty analyses?

All these things start with subjective
Judgments as to whether you should include them or not,
s to some extent all the PRAs start at the subjective
level. What do you do tc make sure they 211 get off on
a common foot?

MR. THADANI: I think you are qguite right.
You have to have @ certain amount of boundary, if you
willy in the raview. We have attempted to provide at
least some level of guidance to the reviewers, and given
the scope of this study, clearly, as you point out,
Limerick does not treat external event. Given the
study, which treats only internal events, the review is
limited to the documents we have in front of us. One
would start with the initiating events, the data hase:
the methods, the criterion, 2nd so on.

We have attempted to previde at least some
minimum level at which these reviews would be
performed. In most casesy, I think the reviewers have
looked beyond those aspects. We have identified
initistors that we should at least he looking for to be
sure that those are treated. That is not to preclude
them from identifying areas that we may not have had a
priority in identifying, but %there is that level of

guidance that is given to the reviewers.
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MR. EBERSCLE: It certainly ought to he
important that you require a disclaimer which is clear
and positive at the beginning of the report tec what
people are taking a comprehensive review of in a partial
resort.

MR. THADANI: I guess I would say 2 review of
@ PRA should always have a disclaimer.

(General laughter.)

MR. KERR: Oney I think, last guestion on this
topic before we go on to Limerick. Presumably the
Indian Point hearings will discuss risk. I don’t know
what they will conclude. Either the risk is greater
than or about equal to or less than. It is conceivable
to me that a conclusion could alsc be reached if one
explored thiQ that it was in compliance with all
existing regulations.

I am not asking what . « Jtaff is going to do
if this is the case, but does the Staff have 2 mechanism
for dealing with the situation in which one would
conclude that the risk is higher than average or higher
than something or other and yet the plant is in
compliance with all existing regulations?

(Pause.)

MR, KERR: 1Is a strategy being developed to

deal with those eventualities?
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MR. THACANI: I think the approach is to look
at the Indian Point units and to see onca they are in
compliznce ragulations what the risk might be given
these uncertainties. The staff’s perception of risk
from other sites as reflected in various studies, I
think those woulda e -=- that would provide the
background for saying, what do we think the risk is for
the Indian Point site as compared to the risk from octher
sites; but clearly, one would have to be sure that the
other plant risk asseossmoents that one is using, that the
Dase was the same, that they also met the regulations.

MR. KERR: Since the regulations are not
risk-based, it seems to me quite possible that one could
find the societal risk, for example, quite different for
tuo sites, each of which would be in compliance with
existing regulations.

MR. THADANI: That is quite possible.

MR. KERR: The next question is, has the st_.f?
given thought to what it is going to do if the final
results of the study are that the risk of this site is
considerably above average, or maybe it.will turn out to
be considerably below average, as far as I knowy, but the
plant is in compliance with all existing regulations?

MR. EBERSOLE: 31ill, it seems to me ,ou are

talking about a degree of dafined prescription.
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MR. KERR: I am really trying to get out of
himy, once you reach this, what do you do next? The
regulations are what determines whether you run the
plant.

MR, EBERSCLE: Yocu can interpret all over the
map with the rogulations.

MR. KERR: They may be loose, but they are the
best we’ve got.

MR. EBERSCLE: The band width of
interpretation can mean all the difference.

MR, KERR: I am trying to get tha staff’s
approach to this. If you were responsible for
interpreting these regulations, I would have 2 better
idea of what would be dona.

(General laughter.)

MR. KERR: Do you understand the question I am
raising?

MR. THACANI: I understand your question, Or.
Kerr. I just can’t == I don’t know what the answer is
going to be. As Steve indicated earlier as well, our =--

MR, KERR: Then a strategy is not being
planned for tnis eventuality?

MR, THADANI: Noy not really. At lesast, let
me put it this way, not that I am familiar with.

MR. CKRENT: Well, watch the Washington Post.

ALDERSON REPORTING COMPANY, INC.
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(General laughter.)

MR. KERR: Are there other guestions or
comments?

(No response.)

MR. KERR: I suggest then that we gc to the
Limerick presentation.

MR. THADANI: We have, #s I indicated sarlier,
8rookhaven National Laboratory reviewing the Limerick
risk assessment. We Jjust received the BNL draft
document providing their review of the Limerick study.
Just to show you how fresh it is, this morning I
realized == I was told that there is 2 substantial error
in that document. The Staff has not yet reviewed that
report. We have only had it for a few days.
Nevertheless, we would summarize some of the 3BNL
assossment results, and Mr. Chelliah of the Reliability
end Risk Asseossmont 3ranch would summarize the results.
We do have some people from B8rookhaven to respond to
some of your gquestions that you might have.

Staff has not had enough time to review this.
Wwe would like 3NL to respond to those guestions. We
have not done enough ==

MR. CKRENT: 1Is somecne going to tell us what

the substantial error is?

MR, KERR: Is it in the Limerick PRA?
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MR. THADANI: There is 2 substantial error in
the 3NL report in its review assessment of the Limerick
PRA.

M2, CHELLIAH: My name is Euralappa Chelliah
from the Risk Asseossmont Branch. I will be presenting a
summary of 3NL°s review results of the Limerick PRA.

As of October 15th, BNL reviewed tne Limerick
PRA, Revision 4, so SNL"s review results are based on
the review of Revision 4 of the Limerick PRA.

(Slide.)

MR. KERR: Try to stand reasonably close to
that microphoney if you cane.

MR. CHELLIAH: BNL reviewed the accident
sequence analysis portion, and they have reassessed the
core damage fresquency. Here is a summary.

(Slide.)

MRe CHELLIAH: The Limerick PRA predicts 1.5 x
10-5. BNL s review is 1.1 x 10-‘ per reactor year,
which is a factor of several higher. VYou may be
interested for the reason these additioni) support
systems include three, some AC dependencies and DC
dependencies. The BNL modified scmewhat the fault
trees, particularly in the area of fault trees for high
pressure coolant injection system, the ADS, and the

standby liguid control system.
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Also, BNL updated some of the fragquency values
for all initiating events.

MRe KERR: Excuse me. DLDoes number C imply BNL
will be available to the Limerick people, or that they
interpreted the data different, or that they used a
different data set?

MR. CHELLIAHK: BNL used the data frch the
survey of somewhere around about 210 EWR operating
reactor experiences, so for example, in the transient
frequencyy BNL predicts ==

MR. KERR: Did they use data that were
unavailable to the people who did the original PRA, or
did they interpret it differently? The term "revised"
is used, and I don’t know what "revised"™ means when they
revised the frequency.

MRe CHELLIAH: They did =--

MR, SCHWENCER: We have a BNL representative
here. They might be able to halp you.

MR, PAPAZOGLOY: My name is Iocannis
Papazoglou. The answer to your que.tion is, all of
them. We have 2 slightly different data base, and we
usad a different approach. The approach was very
similar to one that was used in the Indian Point and
Zion PRA’s., The difference between the apprcach that

was usaed in the Limerick area and our revision was, we
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did not give all of the credit that one would get if
they had an operating plant, a plant that is cperated
for some period of time, and we said this is 2 neu
plant, and therefore the cata went through a certzin
amount of analysis before.

MR. KERR: You mean new in terms of being a
neuw model, or the fact that it has not ocperated yet?

MR. PAPAZICOGLOU: The latter.

MR. KERR: Thank you.

MR. CHELLIAH: Let us move on to the next
one.

(Slide.)

MR. KERR: Would it be accurate, then, if I
ma2yy to say that your results might more nearly reflect
what one would expect during the first year or so of
operation of the :"'ant rather than beii ) averaged over
40 yearsy, or do you average over 40 years but give more
weight? What are you then calculating as compared to
what the Limerick people might have been calculating?

MR, PAPAZOGLOU: I will try to answer that.

MR. KERR: Do you uncerstand my question?

MR, PAPAZOGLOU: Yes. What we did was the
following. wWe assumed that Limerick belongs to a group
of plants thrt have some sort of similar perfcormance in

terms of coming out with an initiating event but not
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identical to them. Now, some cf these plants that are
actually operating were seeing differences in their
performance. Some of them are better, some of them are
worse. What we assumed is, Limerick is going to ha ==
what we used in this particular assessmont was the
average of all the plants. We did not assume that it
was going to be as good as the best or as worse as the
worst. There is 2 substantial amount of detail into how
we have reached this revision.

MR. KERR: VYour interpretation is that
Limerick tended to use data that would lower the
frequency of initiating events? Or interpret cata at
least in a3 way == whereas yours was more nearly an
average?

MR. PAPAZOGLOU: Let me try a specific
example. In the loss of off-site power, we have 2
differance in the data base, first of all. The Limarick
PRA assumed that data that comes from fossil plants had
become routine in this case. wWe did not accept that.
We used only the data from the nuclear power plants that
belonged to the same reliability constant, if you want.

Furthermore, the way that we have traated this
data statistically, if you wish, is not the one that
assumes that all the plants are icenticzl, and whatever

information we get from each plant can be pooled
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together and treated statistically. We have 2dopted the
approach that was introduced in the Indian Point=Zion
PRA.

I aa not sure if I can be more specific
sithout getting into technical detail.

MR. KERR: That is specific enough. Thank
you. Please continue.

MR. CHELLIAH: Let’s go on. This slide shous
2 summary of some of the dominant sequences fer Limerick
as well as for 3NL’s review. I would like to give you a
couple of comments.

The first two sequences are the same. I don”t
krnow whether you can read this. This is loss of
off-site power, followed by tha failure of high pressure
coolant injection as cell as low pressure coolant
injections This amounts to somewhere around 42 percent
of core damage freguency.

In the Limerick PRA, this is about 41 percent
of their total core damage freaquency. It is almost the
same. Almost. The second dominant frequency that is in
MISC closed valve followed by the failure of high
pressure coolant i~jection, and the human failure of
timely initiation of the aerator systemy which is the
same as here. There are about five other sequences.

They don’t really line up in order, but they 2re about
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the same, really.

If you add up all these seven seguences, it is
something like about 78 percent of the total core damage
frequency. 0One interesting observation here is, 211
these seven dominant frequencies are of BNL"s review.

At least the same two functions. Here you see the U
function and the other is the X function, here, here,
here, and also here (indicating).

BNL has identified about 40 sequences uwhich
are less than about 1 percent, really. These are the
general comments that you can arrive at out of these
dominant accident segquences.

MR. MARK: Perhaps you made this clear, but I
didn®t catch it. Some of what you have there is the 1.1
x 10“‘th roughly.

MR. CHELLIAH: That is three-quarters, yes.

MR. MARK: That is three times larger,
approximately, than the estimates provided in the
Limerick report. Is that due to differences across the
board, a factor of ten on each, or is it mainly due to a
difference in that bottom term or the bottom two terms?

MR. KERR: Do you understand the gquestion?

MR, CHELLIAM: Yes. I don"t have a breakdown
on each sequence. All I can tell us that the U and the

X are contributors to each sequence substantially, so
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since they appear in at least four secuencas, I think
the uniformity is the same, yes. We haven’t reviewed
this. Of course, we will review BNL's report.

MR. THACANI: I would request Or. P2pazeglou
to respond to that question.

MR. PAPAICGLOU: The answer goes across the
board. It is more or less uniform for the accident
sequence, because of == the main contributor, the main
factors that bring about this difference are, as you
said before, the initiating events which multiply all
the accident sequences, the depencdencies that are
present in most of the accident seguences, and the
changes in the system availabilities that appear in most
of the frequencies.

Soy without == I don“t want to say that it’s
-= what I°m going to say is mathematically correct or
rigorous. VYes, it is across the board. It is a factor
of ten in every accident sequence.

MR. MARK: It clearly has to be in the bottom
event, because that botteom event by itself is four times
the other value.

MR. PAPAZQAGLOU: I am sorry. What is the
bottom event?

MR. MARK: T UV.

s
MR, PAPAZOGLOU: Yeos, it is more or less, if
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we take e2ch one 2f those sequences and we see how much
higher freguency we predict than the Limerick °R4A
eredicts, then I think this factor is more or less very
narrowly distributed around the overall factors by which
4@ overestimate the core melt freguency.

MR, XERR: This major 3rookhaven error wasn’t
a systematic factor of ten 2ll throughout, was it?

(General laughter.)

MR. THADANI: Noy it wasn“t. We will come to
that later on.

MR. KERR: Was there something else?

MR. THADANI: Would you like to have some
clarification of that error?

MR. KERR: I like mystery. We will get to it
in due course.

MR. CHELLIAHM: I will make a general comment
that most dominant accident sequences 2re loss of
off-site power followed by loss of coolant. The same in
SNLs review and the Limerick PRA.

(Slides)

MR. EBERSCLE: Let me ask for a
clarification. VYcu use core damage frequency and othars
use IP., Are you meaning the same thing?

MR, CHELLIAH: This is one of BNL's terms.

Mayte Or. Papazoglou can give you a better explanation
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on this.

MR. PAPAZOGLOU: I guess Mr. Thadani wants to
respond to that guestion,

(General laughter.)

MR. THADANI: At least based on our knouledge
to datey we raally have not been atle to distinguish
between core damage and core melt. In reality, the
distinction is there, but in terms of thesa
calculatigns. I would treat the term “core damage™ as
the way we have been using other places the term "core
melt." It is the same sort of thingy, recognzing trat
there might be some cases -~ in fact, we know of cases
where one could indeed have some core damage but prevent
a large~scale melt.

MR. KERR: As it is used here, maybe it is too
specialized. If so, say so. Would TMI 2 be core damage
or core melt? Cr would one in effect using the criteria
used haere call it a core melt?

MR, THADANI: I would give you my
interpretation. Then perhaps Brookhaven can give you
their thoughts on how they use the term. If indeed thais
were a PWR looking at a TMI 2 type of event, I would
suspect it would be called core melt.

MR, PAPAZOGLCOU: I agree.

MR, KERR: Thank you. Please continue.
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MR. CHELLIAH: DOr. Kerry, my interpretation of
core damage is more live a core vulnerable condition.
If you want to go maybe probabilistically, maybe 2 core
vulnerable to a core melty, you may be able to assign an
additional probability.

MR. EBERSCLE: Could the distinguiskhing
difference be that the core damage doesn”’t imply loss of
the vessel? That is, it doesn”t run off as a ligquid and
threaten the primary vessel?

MR. THADANI: Mr, Ebersoley, I missod your
point.

MR, EBERSCLE: 1Is the implication here that
core damage is not 2 molten core that runs off and
threatens the primary vessel and a core melt is?

MR. THADANI: As I indicated, the way these
celculations are doney the criteria that are utilized,
there really isn®t any distinction.

MRe EBERSCLE: No distinction.

MR. CHELLIAH: Let’s move on. This relative
contribution of various initiating avents to total core
damage frequency, the dominant contr{butor is loss of
off-site power, which is about 51 percent 2n ENL s
reviewy, and about 4é percent in the Limerick study. In
this casa, 1t is an isolatio~ event. The LOCA

contributes about less than 2 percent really.
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(Slide.)

MRe KERR: Let’s seo. That says that in both
casesy loss of off-site power contributed almest 50
percent of the total, so that if you did use different
numbers for the frequency of loss of off-site power,
that could represent a rather major difference, and then
you said that you did use different loss of off-site
power numbers than Limerick did. Continue, please.

MR. MARK: Could I ask, 8ill =--

MR. KERR: Yes, sir.

MR, MARK: == 4in connection with loss of
sff-site power, one may follow that, and obvicusly the
conseauences could be great as to whether the diesels
would start or not. Let’s say the diesels start wnen
you have lost off-site power. So what? If they don’t
sta~ty, you've lost off-site power and things 2are in a
different s*tate. We have heardad that we have numbers for
the failure to start diesels like 1 percent, 2 percent,
That is failure to start in some specified time like ten
seconds, but it really isn”t necessary that they start
in ten seconds in all cases of loss of off-site power.

How was that handled?

MR. KERR: Do you understand the question?

MR, CHELLIAH: Yes. If I understand your

question, you would like to know what is the scenario
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benind the particular accident secuence.

MR. MARK: Well, you have lost off-site
power. That can be bad if the diesels doen"t start., It
docesn’t matter very much if they do. What criterion do
you use to decide whether they are likely to start? You
have 2 probabilitly numner you plug intc your product to
dacide if the core nelts or not.

MR. THADANI: Mr., Marky, I think if I
understand your gquettion, what sorts of data Sase uwas
utilized in coming up with the unavailability of diesel
generators for 2 certain length of time is the key, I
think. That is what you are asking. Let me ask again
3rookhaven to respond to your questicn by telling you
about what sorts of data they looked at and how we
utilized that information in these seguances.

MRe MALRK: That gets to my question.

MR, PAPAZOGLCU: The way the loss of off-site
power is handled is, you :dy one 2ssumes that such an
event occursy that we lcse off-site power. Then the
next cuestion is whether the diesels start or not.
Then, if they start, there is no problem as far as the
electric pouwer is concerned. All the engineered safety
features have to work, of course.

Soy what we do then, when we are 2t the point

where we have lost off-gsits power and the diesels do not
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start, then we examine whether we can recover off-site
power or the diesels. This part of the analysis has
been time-phased, if you want, accerding to the
regquirements that are put on the engineered safety
features. There is a whole event tree that treats this
particular initiating event, loss of off-site power,
that distinguishes between various design periods and
whether some sort of power has been restorad during each
space.

MR. MARK: The requirements on the diesels, as
I understand it, this may not be corroﬁt. is that {if
they fail to start in ten seconds, they are dead.

MR. KERR: Carsony, I think he is saying he
didn“t treat that simplistically.

MR. PAPAZAGLOU: That’'s right.

MRe KERR: VYou treated it according to a
specific sequencey, I think.

MR. PAPAZOGLQU: It is not very much
sJquence~dependenty but there is a segquence of events
there. If the assumption is the diesels don’t start,
the next question we ask is how soon they can start,
Dces 1t take a half an houry one hour? Does it take two
hours? What is the probability that they will start in
sach of those time intervals? And from the existing

data, these probabilities have been assessed, and we
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In other wordsy; one sequence assumes the
diesels are recovered within a half an hour. The other
assumes the diess's are not recovered, but we thirk of
an arbitrary number, one hour, and so on.

MR. MARK: Thank you.

MR. EBERSCLE: May I ask a gquestion? Can you

recall the first critical failure which was irreversible

tnatl led to core damagey at what point in time 1t
occurredy, and what it was? 0id you lose core coclant,
or did you lose ambient control, or what happened?

MR. PAPAZOGLOU: Well, for core damage, one

has to lose the capability of injecting coolant into tne

core. That means that one has to lose both the high

pressure injection system and the low prossuro'inJoction

system., If == the way that these two things were
treated was -- there was no time allowed for recovery,
if you want. At a certain point, we have lost all
cecolant injection capability. Then the assumption was
that the core melt has bean achieved. It is therae.

MR, EBERSOLE: VYes. 3ut high pressure
injection is not dependent on AC pouwer.

MR. PAPAZQOGLOU: High pressure injection is
not dependant, but the cooling of the high pressure

injection pumps is dependent, at least two hours after
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that.

MR. EBERSCLE: Thank youe.

MR. CHELLIAM: I will add to that, if you
don“t have loss of off-site powery if you have lost all
the diesel maybe due to some common mecde failure, what
happens isy, you still have turbine-driven HPSI AC which
will give you high pressure coolant injection. What
happens in the Limerick plant, the HPSI room is cooled
provided by non-class 1 power suppliesy so you have
lost that. Now the room is getting the heater up. The
Limerick predicts it is adout three to four hcours. The
pump may not be operational. That is the scenario
really behing that sequence.

MR. EB8ERSCLE: Okaye I have got it. Thank
yOue

MR. OKRENT: With regard to loss of all AC
power, is it the off-site power or the on-site power
that one expects might be restored sooner, and whose
restoration time then ends up being the driving feorce?

MR. CHELLIAM: Welly pro“abilistically, the
Limerick PRA says you should be able to get power within
four hours. Otherwisey, you have some other battery you
need for some other start and control --

MR. OKRENT: You are answering a different

guestion. Let’s say ycu have four hours. Do you have a
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better chance of getting off-site power and on-site
power back in the four hours, assuming you lost both in
the beginning?

MR, THADANI: DOr. Ckrent, at laast based on
some of ths generic studiesy I don”t know specifically
for Limerick, the data seems to indicate that there 1s a
much greater likelihood of recovering off-site power
than on=-site pover.

MR. CKRENT: Ckaye. That leads, then, to a
second question.

MR. KERR: The other answer would have, too,
wouldn®t it?

MR, OKRENT: No.

(General laughter.)

MR. CXRENT: VYour estimates of the likelihood
of restoring off-site power are ba2sed on experience with
the loss of off-site power and the time to restoration
in the past, I assumeo.

MR. THADANI: That is correct.

MR. CKRENT: To what extent does the
experience depend on the rolling reserve or the backup
capability? Is that an important factor, in your
epinion?

MR. THADANI: Or. Ckrent, again, I believe

that that does play a major part, but I don”“t recollect
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various estimates, but I do knocw that for different
regions, the likelihood of recovering off-site power to
the pump as a function of time, there are some
differences, and in some cases the differaences are quite
significant.

MRe CKRENT: Lot me get to the guestion then.,
I read *that in the future utilities mzy for one reason
or another be running with less reserve capacity than
they have had in past years, partly because public
utility commissions might want to keep rates down and
s2yy do thisy, don’t kill the plants, or whatever.

I am Jjust wondering whether that has been
factored into your estimates., At least let me leave it
as 2 thought for the experts on off-site power
restoration frequency, okay? It does not have to be
answered today.

MR. CHELLIAH: Welly a general comment is, BNL

may use PJM reliability data.

ALDERSON REPORTING COMPANY, INC.
440 FIRST ST., N.W., WASHINGTON, D.C. 20001 (202) 828-8300



10

11

12

13

14

15

16

17

18

19

20

21

8

24

25

104

MR. EBERSCLE: Mr. Chairmzny, let me ask a
question. The revelation that it was ambient
temperatures in the HPCI and RCI rooms that shut them
down &nd caused trouble leads to the next guestion,
This is an old boiler, and these are steam turbine
pumpsy steam turbine~driven pumps. There are trip
circuits based on rising ambient temperature which are
anxious to close off steam flow as ambients rise on the
thesis that they have broken pipes.

This is an old topic. I hate to bring it up
again. But rising ambients automatically produce a
short-term effeact right away of closing steam flouw to
the turbines in a common-mode way. Did you find that
this plant had been cleansed of its deficiency and that
that did not hurt?

MR. CHELLIAWN: I am not aware of such, Or.
Ebersole.

MR. EBERSOLE: Is there anybody here that
knows that?

MR. PAPAZOGLOU: We are not ready to answer
this question specifically, but I would like to meke @
comment on that. There is in the context of the PRA a
whole issue of cooling the high=-pressure injection
pumps. It is treated as 2 required action by the

operator. There is a point iny I thinky 2 hours after
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the loss of off-site power, loss of cooling, if you
wanty in which the operator has to go down and open a
couple of doors to provide some alternative natural
circulation cooling.

Now, although this particular oroblem that you
réised == and unfortunately, we do not have the right
person here; we may not have that included in the fault
tree == I am sure that that gquantitatively is somehow
included in the probability that the operator will
perform vhatever actions are necessary to establish some
alternative for these high-pressure =-

MR, EBERSCLE: He can override the closing
function; is that what you are telling me?

MR. PAPAZOGLOU: I am not sure. I would also
like to comment on Or. Okrent’s gquestion on the loss of
off-site power. The loss-of-off-site power event, as it
appears up in these charts and elsewhere in the study,
is mainly due to events that result in loss of off-site
power for the particular plant because of some sort of
circuit breaker opening or a line loss. It°s not really
loss of the grid in such a situyation, as the question as
the spinning reserve and the grid stability would be
pertinent.

We have treated that in a different way.

Given every and each initiator or initiating event, we

ALDERSON REPORTING COMPANY, INC.
440 FIRST ST., N.W., WASHINGTON, D.C. 20001 (202) 828-8300



10

1

12

13

14

15

16

17

18

19

21

N

24

25

have assumed that the charge to this grid stability and
there is a chance that due to this charging we lose thse
grid and that would result in a2 loss of off-site power,
which we think is somshow qualitatively different than
the other losses of off-site power and would take much
more time to rastore and would be a much more severe
evant.

Nows the probability 3? losing the gria
because of getting ocut the grid was 1.0.3 that was also
assumed in WASH=-1400. Whether this is coupled to the
present states of the particular grid or whether it will
be still applicable 5 years from now when the grid
reserve is going to be much lessy is a very valid
question.

MR, EBERSCLE: B8ill, may I ask one more? Is
this plant not characterized by minimum tie-up to

off-site? How many lines are outgoing and incoming?

MR. PAPAZOGLOU: They have, I believe, 2 total

of five lines.

MR. ESERSCLE: It°s well intertied?

MR. PAPAZOGLOU: Yes.

MR. KERR: Please continue. By the way, my
plans are to recess for lunch at 12:30.

(Slide.)
MR. CHELLTAH: This slide shows the
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gdistribution of core damage frequency among various
classos of accident. According to the Limerick PRA,
each class is a group of accident segquences which are
characterized by the containment®s physical cendition
and how rapidly the core is damaged.

Class I is some of the transients that you get
involved: loss of coolant inventory, this involves loss
of heat removal capability from the containment
(indicating). Here the containment fails before the
coremelt, this particular one.

The Class III and IV, they 2re the same as
Class I and II except it is initiated by no scram
event. The BNL review indicated that even though this
Class I 1s dominant in core damage freguency, this
particular one and this one (indicating) are very high
risk contributors.

Alsoy this particular slide shows how it
compareas with the WASH=1400 value. They estimate the
mean value that’s the Limerick total value. As you see
here, the increase in each class due to the B8NL"s review
is also an order 2f magnritude.

MR. KERR: Question, If I recall correctly,
in the Limerick PRA they included a feature whereby if
you got into a situation where you were starting to

overheat the containment, you could vent, assuming thera
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had been no fual failure] that then reduced the
likelihood oi _:tting into difficulty from your Class II
event there.

MR. CHELLIAHM: If I recall, Or. Okrent, the
Limerick PRA Revision 2 had a containment water pressure
relief system. The applicant removed that system in
guantifying these sequences.

MR. KERR: I see.

MR. CHELLIAH: That system doesn’t exist in
Revision 4.

MR. KERR: That was my question. 35c¢ these
would be the results if they did not have this
centainment vent feature, whatever it was called?

MR. CHELLIAH: Yes.

MR. KERR: Has the Staff reviewed that
containment vent feature at all? And why did they
remove i¢ in Revision 47

MR. CHELLIAW: BNL reviewed the impact of the
remcoval of the system. They tell you what is thne impact
on risk.

MR. THADANI: Or. Okrent, while Mr. Chelliah
is looking =~

MR. CHELLIAM: I have the result.

MR. THADANI: The Staff has not reviswed the

Limerick PRA., The Staff has not arrived at any

ALDERSON REPCORTING COMPANY, INC.
440 TIRST ST, NW., WASHINGTON, D.C. 20001 (202) 62% 9300



10
11
12
13
14
15
16
17
18

19

21

b

25

conclusions at all regarding the Limerick PRA and the
role of the containment overpressure recirc system. The
applicant initially considered the system; subseguently,
he reanalyzed without the overpressure relief system,
and Mr, Chelliah can tell you what the applicant said in
terms of the effect of removing that system on their
study.

MR. CHELLIAH: Yes. BNL reviewed this
particular assumption regarding the removal of the
overpressure relis, systoem. They performed scme
sensitivity studies. The result is 1 you include the
containment overpressure relief system, the total core
damage frequency will drop by 13 percent. That is
primarily due to this particular Class II seguence
frequency.

The fatality goes down 13 percent. The latent
fatality goes down by 6 percent. This particular
sensitivity is based on the Limerick PRA norm2zlized mean
fatality values.

MR. KERR: Let me assume for purposes of
discussion that tho<e are good numbers and everybody who
reviewed it woulc arrive at the sa2me numbers. Are those
significant changes or not? How do you decide?

MR. CHELLIAH: OCh, as Mr., Thadani said, we are

in the process of reviewing this, and we will report our
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evaluation of this particular BNL review.

MR. KERR: Do you not decide whether 2 number
is significant until you completed your review? It
seams to me you need to have some preconception of what
is important and what is not before you start the review.

MR. THADANI: Or. Okrent == pardon me, Or.
Kerr. Clearly, the process one has to go through is to
look 2t whan is containment overpraessure relief systems
are important in their other aspects. I think there are
several other apsects to see what the impact cf various
considerations might be on the estimated coremelt
frequency and public risk. This is one feature wnich
makes the 10 percent or so impact on coremelt freguency
or an 18 percent impact.

This does seem fairly important. But I think
one cannot just lock at it in isolation. O0One has to
look at what slse one might consider in the implications
of the other things to be consicdered.

As I indicated earlier to you, once we get to
a point where we have a reasonazble degree of conficence
that the study is fairly complete and so on, we would he
locking at what the dominating risk is, how does the
risk compare with the risks at other sites. In this
case the earlier management decision was to compare it

to Poeach Bottom and then to alseo bring in thoughts on
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value impact. 10 percent at this stage seams reasonably
important, I don’t know that it is very significent,
put it seems reasonably important,

MR. KERR: Well, if one follows what I
understand to be the safety gozl, 10 percent cr 18
percent would be significant only if it were near to or
bigger than the tatalities early or late which are goals
or gquantitative guidelines. If 18 percent were below
that, one might eliminate it, but one would now ge on to
an ALARA calculation to determine what to do about it.

MR. THADANI: That’s what I was saying.

That’s what I meant when I said value impact, that it
would be that kind of a consideration,

MR. KERR: 2ut value impact consideration
arises only if you were below the quantitative
guidelines for risky; I think.

MR. THADANI: Are you saying that if it is
10-‘ versus 1.1 x 10-‘?

MR. KERR: I am saying all we have said is an
13 percent contribution, whatever the probability of
coremelt is, I don”t know what relaticonship there is
with coremelt and risk which are part of the guidelines
Af one finally adopts that approach.

Let’s suppose that the ultimate risk is below

the guidelines and is 15 percent of scmething that is
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within the guidelines. My interpretation of the
approach of the safety goal is that one would not
automatically correct the 18 percent even though it‘s a
big fraction of the total, the total below those
guidelines. One would now look and say, does it fall
within the ALARA criteria, whatever they finally are.
Either we will do something about it or we won’t do
something about it, based on that determinaticn and not
on the fact that it’s 13 percent.

MR. THADANI: That“s exactly what I am saying
also, that if you're below the guideline, indeed uwe
would look at it with that perspective.

MR. KERR: OQOkay.

MR. COKRENT: May I ask a couple of cuestions
related to this? I think you used the term something
like == I am probably paraphrasing =-- when you decide
that this PRA is adeguatay then you will complete your
decision-making process. Am I correct?

MR. THADANI: I am saying that unless
something Jjust sticks out there that says we should take
some action.

MR. OKRENT: GChy yes. As was noted earlier,
there were several initiators not included in the
original PRA. Qo they need to be included before you

can do your decision making or so-called extarnal events
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and perhaps other things?

MR. THADANI: My reaction would be that at
least in the snort term that is unavoicdable. If that’s
the information we have.

MR. OKRENT: What is unavoidable?

MR. THADANI: We cdo not have quantitative risk
assessments of external events for this site. So
whatever decisions the Staff is going to make 2are going
te have to be based on == that is, whatever decisions
the Staff makes which are influenced by the PRA would
have to ba limited in this case to the internsl events.

MR. CKRENT: Let me explore that a bit.
Assuming you found & terrible cutlyer and something came
o4t so large that Mr. Denton had to act one way or the
other, that would occur. So let’s put those aside. All
right. Now, for exampley, 2 moment ago there was a
guestion raised in a discussion betwesn you and Dr.
Kerry well, suppose you are Delow the safety goal and
there is an initiator which could be reduced by a
certain amounty, what does one do or not? How do you
knew if you are below the safety goal and you are
missing several, let’s say, woll-identified initiators?

Furthermore, there are various things that are
not included in any of the current PRAs. So how do you

make your decisions unless there are these clear
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outlyers on which you know you have tc act?

MR. THADANI: I think you have to meake
decisions and recognize that your knowledge is not as
complete as you would like it to be.

MR. CKRENT: Well, what are we going to tell
the people in Pennsylvania? We have an incomplete study
and the risk is, after they make this change in the
procedure and they have recalculated this, we now come
out with these initial initiators a2t 9 x 13-5. this is
less than 10-‘. we arae going to apply ALARA, use
$1y000 per man-rem, everything else, or just shat?

If you don“t do that, then how do you allow
for the missing initiators, the missing contributors in
the middle?

MR. THADANI: No. I think I wculd perhaps
change thea emphasis somewhat. The emphasis has got to
be placed on the determining of the licensin; basis and
the regulations and the criteria that are developed.
All you have here is yet some more information which is
helping you identify potential vulnerabilities at the
plant which may be well beyond what the plant was
designed for. Similar factors would indeed apply in
terms of external events.

2ut as you yourself pointed out earlier,

Sandia’'s report was pretty strong in the sanse¢ that they
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didn’t say what the risk from external events werae for
Indian Point. They said, if we ta2ke the licensea’s
analysis and their estimates, w2 would revise those
estimates by the following factors. The o is @
considerable amount of controversy, of which you are
femiliar, as to how reliable these estimates are,
especially whaen they come to these externzl events.

As far as Limerick is concerredy it was the
Staff’s judgment that these methods were just not mature
anough, that it is more useful to try toc learn about the
plant, and from that judgment cbviously we goi the
results from the reactor safety study.

Here the intent was to see, well, is there
something that we can analyze with the methods that we
know of today and are there any reasonable actions one
could take to improve the safety of the plant? 8ut I
den’t think one can say that theire isn’t a potential of
the externzl events being dominant in terms of their
centribution. It°s the guestion of reliance on
deterministic criteria.

MR. CKRENT: Well, I must say that it is a
little bit bizarre that had the applicant at Indian
Point chosen to follow tnhne path that the Staff in its
infinite wisdom was the right path for doing the PRAS

namely, analyzing for external events.
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MR. KERR: Is it all right if we strike

"infinite wisdom"?

MR, CKRENT: He wculd have been computing
numbers smallar than 10-‘o if I remember correctly for
the internal events, and it would be 2 rather different
ballgame. I guess I am trying to understand whether the
Staff proposes to proceed with Limerick and net bring in
external events or just what it is and why the Staff
thinks this is the right way to proceed?

MR. KERR: That's not a quesiion. He said he
is wendering.

Is that a question?

MR. OKRENT: Are they going to include
external events? If not, why?

MR. KERR: We have a question. Are you going
to include external events?

MR. THADANI: At this stagey there is no
intent to include external evants.

MR. OKRENT: Well, I will offer an ooinion. I
won“t be able myself to understand how you are going to
arrive at a judgment concerning a whole host of things
except for something that just stands out that must be
corrected.

MR. EBERSCLE: What is the basis for that, may

I ask? 1Is it that it is toc nasty a thing to consider
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or it°s not important?

MR. THACANI: Mr, Ebersocle, I hope it is
clear, and I will speak for myself, but the question is
not that it°s too nasty to consider. I think the
question is that of methodologyy whether one can
reasonably estimate risks from these external hazards
where the information base is very limited. As I said,
at this stagey I know of no Staff plans to require
treatment of external events.

MR. EBERSCLE: Is there a reason for that?

MR, THADANI: 1It°s conceivable that orce the
Staff develops some leval of confidence that thecsoe
techniques can reasonably be defined and develop some
methods essential assumptions and so on that could well
be applied, the decision might well be gquite different.
I am talking about tcday, &t this stage, we just have
more cuestions about how to analyze these events than we
have answers.

MR. KERR: Let me say I think we ought to be a
little careful about the ncmenclature we are using.
It’s not quite accurate to say that the Staff is not
considering external events. They certainly are in the
liceonsing process. They are not analyzing external
events using the PRA., 3ut even if they did, 1t 1is not

clear what they could do about it with existing
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regulation.

MR. EBERSCLE: Well, the Indian Point analysis
included it.

MR, KERR: The Indian Point analysis included
1ty but I asked the question: Suppose that the Indian
Peint analysis shows that the risk is unacceptably high
but the plant meets all existing regulations? And the
answer I got was: The Staff didn’t know what it was
soing to do if that was the circumstance that turned out
tc be the case.

Now, suppose you do this for Limerick, you do
the PRAy and it turns out the risk is high., I don’t
know on what basis. 3ut the plant meets all existing
licensing criteria. What do you do? You meet the
existing regulations, you follow the regulations? 0Or do
you changa your regulations so that tﬁoy include PRA?
The existing regulations do not include PRA.

MR. EBERSCLE: I guess this is the first PRA I
have heard of that has studiously excluded external
events,

MR. CKRENT: No. To the contrary, only really
iion and Indian Point made 2 fairly systematic attenpt,
although there have been some minor attempts by othars.

MR. ZBERSCLE: At Zicn it was a predominant

factor, wasn’t it, the seismic aspect?
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MR. OKRENT: As estimated in the licensee”s
submittal. There are othar submittals‘that find other
contributors.

MR. SCHWENCER: Al Schaencer from the Staff,
I would like to make a comment on how the scheduling of
the PRA 1s going for Limerick in terms of the overall
Staff review. There have been a couple of items
identified, the potential for 2 temperature in a room
adversely affecting components and the gquestion of being
able to vent to prevent an overpressure. Earlier at
Indian Print the comment was raised related to these
variocus matters. So as we identify items that could
potentially imprct these, these could be candidates for
@ more in-depth resiew by the Staff in its complete
licensing review.

I would fully expect that I have got some
notes on this temperature problem. It°s similar to
drunswick and other arsas. 50 we would want to check
and see whether this can reasonably be done in the case
of taking a concern to the applicant, not necessarily
waiting for an ansuer.

MR. KERR: I would peint out that if this is
what you are using it for, you certainly do not have to
utge a full-fledged "RA, You can i1dentify things that it

they got too hot wouldn®t operate, without doing a PRA,
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This may be 2 fallout of PRA,

MR. SCWENCER: I would expect that the
temperature problem in Appendix K would have been picked
up in the normal course of the review. The
overpressurization, the Staff is already looking at that
in terms cof emergency procedures for Staff. So that is
being picked up. I Jjust pick them as examplaes. The
Staff is going to catch those specific things anyway.

MR. KERR: I didn’t say "would." I said
"could." It cortainly is no criticism of the Staff, I
thinky to say it cannot review everything, every item in
detail. My point was that one does not have to go
through a full-fledged PRA to catch that sort of thing.

Mr. OQkrent.

MR. CKRENT: I think Mr. Thadani incicated a
problem with the availability of methodeclogy for
analyzing the so-called external events, and that was
the basis for not doing it at Limerick. While I
certainly would not by any means argue that there exists
a very good methodologyy nevertiheless there is a
methodology that has been applied to Zion and Indian
Point for fires, for earthquakes, and for wind. In
fact, if I can recall the discussion earlier this
morningy the Staff thinks as & result of some of these

things it should taks some steps or at least it is
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talking to the licensee about some steps on seismic and
it has gotten Mr. Denton thinking about should it do
something about things and when.

So I have this curious situation on the one
hand where there is no methodology for Limerick, on the
other hand we have some results for Indian Point that
are the basis for not just more studies but really
short=term kinds of action.

Am I missing something?

MR. KERR: We could carry on our debate later
on. 3ut I would certainly, if I were the aprlicant,
like to have some idea of what the Staff is going to deo
with the results of one of these things before I spent
the manpower and effort that is necessary.

It is one thing %0 carry out a study to look
at some criteria that have bheen established you know
what you are trying to determine; 1t°s another thing to
s$8yy Qo0 carry out a study, we will certainly decide what
to do with it afier we have got it. That is sort of
what Limerick was faced with, it seems to me. It sort
of makes it an experimental thing, and maybe one or tuwo
of these things isn”t bad, but at some point somebody
needs to decide what are the criteria that are going to
be used in the decision-making mode once we have gone

througn this exercise.
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MR. OKRENT: I agree with that. In fact, the
study of a kind has been done for Limerick, and therae is
a lot of effort being spent to review it, and we 2are in
the middle of this. And the Staff seems to think 1t°s
going to somehow make decisions with what I would call
an incomplete perspective. As just one example, the
design-basis earthgquake for Limerick, if I recall, is
«15 g« Nowy it may turn out that there is lots of
capacity everywhere in that plant to take less freguent
earthguakes than that but =--

MR, KERR: On the other hand, we have to
remember that something cracked the Liberty 3ell at some
point.

MR. 3ENDER: It was quality assurance.

MR, CKRENT: I am not sure =--

MR. KERR: Would you agree to a l-hour recess
for lunch at this point?

MR. CKRENT: That would be fine.

MR. KERR: I declare a l-hour recess.

(whereupony at 12:40 p.msy the meeting was

recessed, to reconvene at 1:40 pem.y this same day.)
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AEICBMCON_SES3IQN
(l24% pem.)

MR. CHELLIAH: Good afterncon. This is where
we were when we went on the btreak. The last comment I
wanted to make on the slide, for Class III and IV
sequencesy the Limerick applicant assumed an Alternate
ITI-A ATVS fix and gquantified 211 these seguences. BNL
reviewed that particular aspect, and they did some
sensitivity analysis. We have some results I will give
te you.

This Alternate III-A includes about three or
four fixes; if you recall, a recent pump trip and some
scram instrument volume: there are three auxiliary pumps
which will provide 120 gpm. B8NL made some sensitity
analyses of what would be the risk benefit if you add
another pump. We have some results. We will give them
to you.

If you add another pumpy, some of these
seguences, you have a fregquency and will get something
like a 20 percent reduction on latent fatalities, about
a 5 percent reduction. .

I think that is all I have on this slide. Are
there any other questicns on this?

(Ne respense.)

(Slide.)
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This slide gives some of the -~

MR, KERR: £Excuse me. If I try to draw 2
conclusion from the graph presentation --

MR. CHELLIAH: The previous one?

MR. KERR: == should I conclude that ATWS is
no longer a concern or that ATWS is still a concern
because of conclusions that have been reached?

MR. CHELLIAHM: Well, by loocking into BNL’s
latent fatality calculation, although you have an
alternate fix, still this particular sequence gives a
higher contribution to the early fatalities. VYou will
see that in BNL"s dra’l NUREG report.

MR. THACANI. Or. Kerr, what Mr, Chelliah is
doing is presenting to you results of the assessmont,
Whether that is necessary or sufficient as far 2s ATWS

is concerned is being considered separately. The point

of Mr. Chelliah’s presentation here really is that on

Limerick they have implemented what used to be
characterized as Alternate III-A and with that system in
place here is how the risk might look like from ATWS.
i MR. CHELLIAH: That’s right.
MR. KERR: Well, that says freguency of
coremelt per resactor-year. He also mentioned comments
about risk. And one could conclude, I think, that the

-7
contribution to frequency of coremelt is, what, 10 ,
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thereabouts?

MRe THACANI: No. About 10-5, or. Karr.

MR. KERR: Is the whole thing ATWS? I thought
ATWS was == woell, tell me what fraction ATWS is.

MR. THADANI: Esseontially all of it is ATwWS in
those two classes.

MR. CHELLIAH: We have these two alternates
that come to 1.1 x 10-5.

MR. KERR: Then I don“t understand that.

MR, THADANI: IY¥ I may Just simplify, the
total coremelt freguency as estimated by BNL is akbout
10 ) “s= Limericky and their estimate of ATWS
fr .a2cy leading to coremelt is about 10-5. And the
distinction is that there are different classes of
releases and the ATWS events happen to fall in what we
will call Class IIT and Class IV types of releasaes.

MR. KERR: Does the bar graph there represent
the Limerick calculation or the BNL calculation?

MR. CHELLIAM: This represents ths PRA, The
whole thing represents BNL s review. So the unshade”
argsa is really the increase due to three major items
which I pointed out in the first slide. The support
system redundancy =--

MR. KERR: B3NL would conclude that within

-5
Clazs 111 there is 10 contribution. And how much of
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that was ATWS? ALl of it?

MR, FLELLIAM: This increase =--

MR, THACANI: The answer is yes, Or. Kerr.

MR. KERR: Since the other is less than
10-6. the contribution is about 10-5.

MR. SEICENSTICLER: It is 10 percent either
way.

MR. CHELLIAM: I would note this Class IV
combined with the three containment failure modes gives
a significant risk.

MR. KERR: Gives what?

MR, CHELLIAH: I will repeat this. The Class
IV segquence whon it combines with the three containment
failure medes will give you # higher release and thus a
consequence.

MR. KERR: Okaye. I understand that.
Continue, please.

(Slide.)

MR. EBERSCLE: Just one second, Before you
Jat away, is that because ATWS is liksly to be a2 sudden
thing?

MR. CHELLZAH: Are you referring to this?

MR, E3ERSCLE: Right. And therefore,
evacuation procedures are not effective?

MR, CHELLIAH: This particular sacquences, the

ALDERSON REPORTING COMPANY, INC.
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containment failure, so there is rapid core damage.

MR, E3ERSCLE: What I am saying is, does it
account for the fact that avacuation procedurcs are not
effective for that kind of containment failure since it
is so sudden?

MR, THADANI: Yos, Mr. Ebersole. That is an
important consideration.

MPR. CKRF f: But how early is early?

MR. THADANI: I will ask Or. Pratt to respond
to that., I don’t reca2ll the time.

(Pause.)

MR. PRATT: My name is Pratt from B8rookhaven.
This kind of accident sequence we aro talking about
failing the containment building in about .7 of an
hour. The coremelt occurs after failure of the
containment building in about 1.2 hours. And that does
not give you much time for evacuation; that i{s zorrect.
The correct calculations would reflect that lack of time.

MR, EBERSCLE: When you weight this result
against this proba2bilistic arrangement nere, does it not
turn out that the ATWS is the precominant hazard?

MR. PRATT: It is axtremely important. It
deminates the acute fatalities simply because for tha

Class I sequence we don’t predict any acute fatalities.
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So although the probability is much lowar, it is the

major contributor too. To the latent fatalities it has
@ greater impact.

MR, MARK: You make & reference to the CRAC
calculation. 1Is that the same ridiculous thing that sas
used in the reactor safety study?

MR. PRATT: VYes.

(Laughter.)

MRe. MARK: They had them avacuating downwind
slong with the cloud so they could keep up with it and
so forth,

MR. ACHARYA: My name is Sarbes Acharya, from
NER. The Staff is using the CRAC Codws for the
site-specific application. This was different from that
that was used in the RSS. We can account for the delay
time before evacuation and also the speed, each of which
would have been assessed by considering the rcad network.

MR. MARK: I am particularly anxious that such
&8 code should allow for the possibility that if a cloud
is coming from the west that a person might have enough
sense to walk north insteac of east.

MR. ACHARYA: What we say doesn”t assume that
the individual is following a cloud. However, it does
assume that the trajectory of the individual moving

might pass an active segment of the cloud movement.

ALDCRSON REPORTING COMPANY, INC.
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MR, KERR: Please continue.

(Slide.)

MR. CHELLIAH: VMoving on to the containment
response analysis areas. BNL includes some sensitivity
analysis of soms of these items. In performing the
sensitivity analyses; 3NL used Limerick PRA freaquency
and Limerick PRA normalized to the mean fatality
vilues. Using those two, ENL started reviewing the
appropriate containment event trees. They quantified
the risk against a value of a factor of 2 increzse and a
1.7 percent incre2se in the mean. This turns cut to be,
accerding to B8NL, very conservative. Also, this one
(indicating).

MR. KERR: How does one remove pool flashing
at containment failure?

MR. CHELLIAM: Or. Pratt will exglain that.

MR. PRATT: Let me explain a little bit what
we did up here. Case 1 there, the first item is really
a sensitivity study that we carried out looking simply
at the containment event trees. What we did, we
accepted the frequency of the cdamage dates in the PRA
and also the conseqguence analysis in the PRA and Jjust
simply looked at the appropriateness of tha branch point
sgplit fractions in the event trees.

So those are the type of value changes you
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will get resulting from some of our concerns «with the
trees. The main contributor there was that we felt that
the containment event trees were applied to all classaes
of accident sequences uhere two of the classes, Class II
and Class IV, were actually a failed containment prior
tc core meltdown.

We falt that the orobability of the steam
explosiony which was given as being the combined
probability of not only the steam explosion occurring
but also failing the containment builaing as well, was
somewhat low because the building wes already failed and
one only had to consider the probability of the steanm
explosion occurring. It was not necessary for that
explosion also to fail the containment building.

So that increase is a mixture of 2 number of
things. That is one of the concerns that we had, and
that impacted acute fatalities significantly.

We were also concerned that the trees gave a
50-50 split to a leakage of the containment building as
opposed to an overpressurization value. So what we did
was we looked at the sensitivity, assuming that theres
wEs a catastrophic failure 100 percent of the time
rather than 50 percent of the time. That had an impact
mostly on the mean latent fatalitias because it impacted

the category that was dominated by the latent fatalities

ALDERSON REPORTING COMPANY, INC.
440 FIRST ST., N.W., WASHINGTON, D.C. 20001 (202) 628-9300



10

1

12

13

14

15

16

17

18

19

21

24

25

121

and it didn“t have any acute fatalities, so there was
very little impact on acute in that assumption.

¥e also looked at the appropriateness of
assuming the variousfailure positions. In the PRA there
were assumptions made about where the crack would occcur
in the wall, whether it would be in the drywell, whether
it was in the wetwell; 4if it was in the wetwell, would
the suppression pool drain. So we did some pretty bad
things there in moving around those probabilities.
Againy we got an impact mostly on the acute fatalities
and some impact on the mean acutes.

Nows in the actual report we have listed the
limiting =~ excuse me == the limiting value of those
assumptions, What is up there is a compound value which
is oury if you like, best shot. So we looked at each of
those concerns individually and measured the impact on
risk individually: then we put the whole thing togethar
as what we have considered to be 2 best estimate, if you
like. And those are the changes we would get.

MR+ KERRI Let me repeat my guestion. How
does one remove pool flashing at containment failure?

MR. PRATT: That is number 2, I guess. Number
2 for Cless I sequences, the assumption was made that at
containment failure the suppression pool would flash.

This is in spite of the fact that the pool was

ALDERSON REPORTING COMPANY, INC.
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calculated to e subcoocledy, not only by ocursevlives but
in the Limerick PRA, We didn“t see how by
depressurizing the containment building and bringing tha
pressure down from 144 to a2tmosphere when the pool was
way subcooled, that it would flash. So we felt that was
a very large conservatism in the calculation.

We only did it for Cl»ss I sequences because
that®s the only one where the pool was subcooled. The
reason why it only impacts latent fatalitias and not
acute fatalities is because for Class I ssquences thers
are no acute fatalities predicted for the class. So it
imrpacts latents only.

MR. MARK: I have what I think are two
Guastions. You have factors of 2 and 3 in the estimates
of fatalities. VYou have 2 factor of 10 very nearly, 7
anywayy in the estimate of core camage freguency. Is
the BNL study then using a different set of assumptions
about the effects of a given release or the arount of
the release or what? 3ecause 1if you had the same
release versus offects, you would have a factor of 10

showing up here instead of 2 or 3.
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MR. PRATT: Mo. Ten is the freauency of the
occurrence of the accident sequence. This is then just
the probability, if you like, of a cartain containment
failure mode occurring given their consequence
analysis. We then went on and did our estimate of what
the release fractions would loock like in certain cases,
and that is Item 2 there. We actually got a reduction
in conseguences by a factor of 3, so that you stop and
multiply the thing throughout, you get an increase of a
factor of 10 for the probability, perhaps an increase of
a factor of 2 for latent fatalities cue to the changing
of the containment event trees, but then you divide by 3
because of the conservatisms in the source term.

MR. MARK: S0 you really change the approach
at that point instead of following the Limerick or the
RSS approaches.

The other question, what are you using to
correlate oxposure and latent fatalities? Are you doing
BEIR-II, BEIR-III or some 1945 estimete?

MRe. PRATT: Noe.

MR. ACHARYA: This is the central estimate for
RSS in the CRAC. The central model is not applied to
the breast cancer.

MR« MARK: So you pay no attention to the BEIR

report?

ALDERSON REPORTING COMPANY, INC.
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MR. ACHARYA: We have calculated =-- some
sensitivity analysis has been done by the Staff, If one
does calculate it on the organ basis, as is done in RSS,
the total latent cancer fatality resulting therefrom is
almost the same as using the BEIR.

MR. MARK: The same as using B8EIR-III?

MR. ACHARYA: Yes.

MRe MARK: There is no possible way of using
BEIR-III. There are six different estimates in there.
There is the majority report, the Chairman’s report, the
minority reporty and thers are two other ways of reading
them, on either an absolute or relative basis. There
isn“t 2 number you can get out of that.

MR. KERR: That is not a question; it’s a
statement,

MR. MARK: You said they use BEIR~III.

MR. ACHARYA: I didn“t say we used 3EIR-III.
If one would do some sensitivity analyses -- let me
repeat this again. In the central estimate mocdel of
WASH=140Cy which was some adjustment to the BEIR-II on
the basis of 2 low dose rate and low deliverec dose,
this model dcesn’t have the cancers. They are in
WASH=1400. This is a plateau of the plateaus usac, and
besides that, the risk calculations were on the organ

basis instead of the whole body basis of 8EIR-II.
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Nowy 1if one usas el that has already
been calculated into the Ck# AT me won’t get the
s&Zme number from the latent cancer *a* .l1i, hv using ==
scme study has been done, some calcul:‘icn: . ‘e “een
done by our research contracts that ar. gci: 7 on 2t
Harvard University, and the equivalent results resulting
from here, the CRAC model and the BEIR-III, I cannot
provide more details.

MR. MARK: In effect, the numbers come from ==

MR. KERR: 0id you hear Harvard? You can”’t
argue with that.

MR. MARK: 1In effect, the numbers coming from
using the RSS calculation you have compared with
BEIR~III or at least one of the six options you have in
8EIR-III and find that it fits one of those.

MR. KERR: That is rot 2 question; that is a
statement.

Cther guestions? Mr. Ebersole?

MR. EBERSCLE: Yes. May I ask a question
about Item 2 up ther.: I guess I didn’t understand what
it meant. B3yt the thing I am curious abouty when you
experienced containment failure in this design, was it
automatic that you lost pump suction and therefore
proceeded to core melt at that point if you hadn’t

alreadv?
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MR. KERR: Do you understand the guestion?

MR. CHELLIAH: Could you repeat the guestion?

MR. EBERSCLE: On containment failure, was
this design so configured that you needed the
containment overpressure of the uncondensable? The
@2~y EWR designs had to have that. I don’t know
whether this vintage had fixed it or not.

MR. CHELLIAH: This particular item, we are
talking about core melt in a containment. In other
yords --

MR. KERR: I think his question is more
specific,

MR. EBERSCLE: My question is merely: When you
fail the containment, do you assume pump suction?

MR. PAPAZOGLOU: Yes. Thre assumption for the
PRA calculations was once you lose containment, that
means core melt.

MR, EBERSCLE: Thank you.

MR. KERR: Other questions before he proceeds?

CNo response.]

MR. KERR: Please proceec.

MR. CHELLIAH: The important point cf this
presentation of the slida is BNL review of containment
response analysis included many areas grouped into four

cztegorie. herey four major items. You can see that it
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nullifies the effect. This is the obzervation one can
get, roeally, out of BNL"s view of containment response
analysis.

MR. KERR: What does one observe? You say the
conservatism cancels out the nonconservatism?

MR. CHELLIAH: Yes.

MR. KERR: I wouldn’t know that from the
slide. How would one conclude that fror the slide? I
will accept your word that that is true, but I don”t
understand how one concludes that from the slide.

MR. CHELLIAM: Maybe Dr. Pratt can explain the
conservatism in Item 2 and 4.

MR. KERR: Just from that slide you couldn’t
conclude that, could you?

MR. PRATT: I think the slide is a little bit
busy. Pernaps it should be broken up and gone through
in somewhat steps, which would have shouwn it 2 little
better. I think Case 1 is really something that we did
in the report in Chapter & of cur draft report. The
other items there, 2, 3 and 4, were developed in Chapter
7« There we are really talking about the way that the
cere meltdown phenomenologyy containment failure would
impact the relsase fractions and what impact that would
have on the consecuence analysis.

I think Point 2 is really the important onre in
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the sense that our bast shoty; if you like, would hae that
we would reduce the conseauances because of this
nonconservatism by 2 factor of 3. Ther what we did was
to say that, 21l right, there is uncertainty about that,
and the other analysis we did in the rest of Chagter 7
was roally summarizing the last two points, which was an
assessmont of the upper and lower bounds.

Point numbar 3, if you like, represents an
upper bound because there we are looking at the
sensitivity of the deposition model in CCRRAL in terms
of plate~-out of the aerosols and so forth. And also it
iz not Jjust that but it is lcoking at alternative core
meltdown sequences that might result in early failure of
the containment building. We considered that that would
increase the latant fatalities by about a factor of 3,
and that tended to be our upper bound in taerms of
uncertainty in terms of direction.

In the downward direction, PICC came in with a
somewhat different picture as to how the core melt might
progress rather late intc our review of the PRA, and
what I tried to do in Chacte- 7 was to paraphrase their
new position. It was essentially something that wculd
replace Appendix H of the PRA and it would be a new
sequence of how the core would melt doun.

If you go with this new daescription, it would
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reduce risk on the Category 1 latent fatalities by about
a factor of 300. So there is an extremely large
potential for risk reduction.

MR. KERR: You said that modal walked in off
the street or something?

MR, PRATT: It . rather late in the review
at 2 meeting between the staff and --

MR. KERR: DQoces it have any basis in physical
reality?

MR. PRATT: It is another Bob Henry special, I
guess. wWhat they are postulating is that instesad of the
core material being distributed across the diaphragm
floory remaining there producing a lot of noncondensable
gases and failing the containment building after two or
three hours,y, after it gets through the vessel, that
indeed a good portion of it would get through holes in
the floory, would drop inte the suppression pocl, would
quench in the suppression pool, form a cocolable debris
bed wih particles of just the right size so that they
would not dry ocute So there is no potential at that
time for overpressurization. Steam explosions are 2
real possibility, so you have to sit around and wait
until the heat is generated. That is an extremely long
time.

Qur calculations indicated ==
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MR, KERR: D4id you try this model Jjust because
it was new,y, or did you have some reason to think it was
superior to earlier models, or is that in the raport?

MR. PRATT: It is in the report, and indeed,
that forms our lowar bound calculation., It remains, I
believe =~ the documentation is now in, and correct me
if I am wrong, which does document that new position.

MR. KERR: QDoes document mean describe?

MR. PRATT: VYes.

MR. KERR: Jr Justify?

MR. PRATT: Justify ahd describe, I would
hope. We have to reviaw that., As I say, that has just
arrived. What I did in that PRA was my understanding of
what I thought they were talking about in the meeting.
In the final report; we will have the benefit of
studying that documentation andy, I hope, doing a better
analysis.

MR. KERR: Thank you.

MR. CHELLIAH: This PRA is Revision 4.
Recently e have received Revision 5. We haven®t locked
into it but we are going to.

CSlidel

Now I would like to give a summary of BNL s
findings on the core damage freaquencies higher than

Limerick PRA, higher than WASH-1400 by a factor of about
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3 higher. The most dominant accident sequence is loss
of offsite power, followed by the failure of high
pressure and low pressure coolant injection. The
contribution to the total core camage freauency is about
42 percent,

These (indicating) are the twc items which are
common to all those seven dominant sequences that I
previously showed you. The risk statement says == in
your handout I have put it down. I would like to say
here recently, about yesterday, we received scme comment
regarding the 3NL review. Perhaps I would like to get
Or. Trevor Pratt to comment on that.

MR. PRATT: Trevor Pratt from Broockhaven.

I guass this is where your suspense is all
broken in terms of the major 8NL error. The error crept
into the site model, to the CRAC calculation. In order
10 compare our rasults with the Limerick PRA, what comes
out of the CRAC code for the latent fatalities is
integrated over 30 years, and to put it on a 30-year
basis, one divides by 30. We unfortunately also did
thzt with the acutes, which is incorrect. So that the
acutes that are reported in our report are a factor of
30 low.

The reason we did not pick up this error is

that I think when we were comparing the results with the
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Limerick PRA, the comparison was fairly good between our
CRAC analysis and theirs. We were about a factor of 3
higher on latent fatalities. We had about the same
reatio on acutes. What we are really saying new is there
is a significant difference, factors of between 10 and
100y between our prediction of acute fatalities relative
to theirs.

Nowy, in terms of the impact that thet has on
the report, let me put it into perspactive. We did not
revieu the cite model. The site model will be reviewed
and is tho respondibility of the Accident Svaluation
dranch at NRC. We tended to use the CRAC Code really as
a2 way of giving us a measure of how our changes or our
perception of how the containment may fail, the
phenomaenology of core melt would impact risk. So we
have tended to talk in terms of relative changes, which
is what we talked about on the previous Vu-graph. That
remains unchanged.

The latent fatality calculations in the report
are correct. The containment evaluation is fina. The
only thing that is of concern is when we come to the
bottom line risk, and when we do compare directly the
estimate of acute fatalities with those in the Limerick
PRAy, there are now significant differences. This is

under very close review at the NRC, and as part of our
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final report, we would have the benaefit, I believe, of
that review, so that the bcottom line risk calculations
that we come up with should reflect that raview in the
final report. So that there will be some changes.

What we have attempted to do in the 3NL report
is to normalize the calculations so that we are looking
at the relative change. Once & siting modael is
established, we would still expect that these relative
changes would then be superimposed on the new values.

MR. MARK: When you estimate lataent fatalities
from the CRAC Codey do they penetrate out to S0 miles or
500 miles or 1 rem or 1 millirem or what?

MR. ACHARYA: It goes out to 2000 miles.

MR. MARK: At that radius you are getting a
millirem or something per person?

MR, ACHARYA: Yes.

MR. MARK: Then you multiply that by man rem
times 10-16 for tose effects or something?

MR. ACHARYA: VYes.

MR. MARK: That is a number that one could
develop, all right. It doesn’t seem to have that much
meaning.

MR. XERR: Mr. Okrent.

MR. CKRENT: Could I understand on page Roman

XXII, where you give a table of results and yocu report
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average latent fatalities per year =--

MR. KERR: ©Execuse mo. This document to which
you refer 1s?

MR. CKRENT: The document to which I am
refarring is attached to 2 letter from Mr Papazoglou to
Mr. Chelliah, dated October 15, 1982.

MR. CHELLIAH: That is our draft NUREG report,
yes.

MR. OKRENT: This tabley, which gives averags
latent fatalities and thaen says "(per year),"” is this
per year of reactor operator or is it per year that
these things cccur?

MR. MARK: Year 49.

MR, ACHARYA: Maybe BNL staff should answer
that. What the CRAC code out-propaels, it is the latent
cancer fatality per reactor year of operaticn over the
lifetime of the exposed populace. In fact, in the CRAC
model the plateau =~

MR, KERR: Would you repeat that? It is the
number of fatalities averaged over the life of the
population divided by the number of ==

MR. ACHARYA: A different practice is used by
different analysts. In NRR we don“t divide that., So I
said earlier it should be up to the 3NL staff to respond

to this.
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MR. KERR: Does the BNL staff have in mind
what the original gquestion was?

MR. PAPAZCGLOU: Papazoglou from ENL.

The third row of the statement represents the
fatslities per ye2r and per reactor year of cperation.
In other words, it is divided by 30.

MR, OKRENT: Well, I thought that that was a
practice that pecple would stop using in discussing
latent effects. In the first place, 2s the table has
showny it is completely unclear to the reader, and it
could easily be interpreted as per reactor year Jjust as
is the executive summary in the report from WASH=1400,
and I must say I am surprised that the practice
continues.

I will just leave that as a comment, not 2
question.

Could I ask where in this report you discuss
this question of flashing or not of the containment and
where you discuss ohat you assumed about the effect of
containment failure on core melt?

MR. CHELLIAH: I believe Secticn 6, the
beginning of accident sequences. Maybe Or. Trevor can
specify exactly.

MR. PRATT: Or. Okrent, your first cuestion

was where we talked about flashing?

ALDERSON REPORTING COMPANY, INC.
440 FIRST ST, N.W., WASHINGTON, D.C. 20001 (202) 828-9300

I I YR R I 0 R U S e S TR R W et B L — R TR,



10

1

12

13

14

15

16

17

18

19

21

]

24

146

MR. OKRENT: Yesy in the report.

MR. PRATT: That is described in the
quantification of uncertainties in Chapter 7.3, and
specifically 1t is under 73.4 where we talk about the
sarly == I"m sorry, noy noy no. That is the new
scenario one. You are talking about the flashing
calculaticn. That is discussed in 7.2, the audit
calculations.

MR. CKRENT: And that is where I will find
what assumption you made concerning the relationship
betwsen early containment failure and core melt?

MR. KERR: You could rewocrd the gquestion by
saying where will I find the relationship hetween
fatalities and early =--

MR. OKRENT: ﬁot fatalities. Containment
failure and its subsegquent effect on core melt. Mr,
Ebersole had asked the question earlier to which an
answer~ was given, and I Jjust wanted to see whether the
words here conformed with my recollection from a hurried
scanning of this report on the airplane.

MR. KERR: Do you understand the question?

MR. PRATT: Are you talking about those
classeos in which we get overpressurization failure of
the containment, failure first which leads to the core

damage and failure 2f the pumps?
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MR. CKRENT: VYeos, sir.

MR. PRATT: That is discussed in Chapter 7.2,
the audit calculations, and again, if you are lockirg at
the table of contents, we do the MARCH, the CCRRAL and
tha CRAC analysisy, and we follow the Class 1, 2, 3 and 4
subparagraphs there. So if you look at Class 2 and
Class % descriptions, if you look at those descriptions,
that whole section, the way we divided it up, in Chapter
7.2 we really looked at what they had done in tha PRA
and we tried to give, if you like, our calculations
indapendently using our codes and our understanding of
== you knowy eliminating things like flashing, which we
thought it was a great upper conservatism. Then in
Chapter 7.3 we went in and looked at certain areas where
we thsught perhscs they may not have been conservative
and other areas where they may have been overly
conservative and tried to establish an uncertainty bound.

MR. CKRENT: Well, perhaps if while we 2re
talking about something else you can identify weithin one
or two pages where you discuss this flashing statement
and also where you discuss =--

MR. PRATT: T-44,

MR. OKRENT: Thank you. Is that the same place
where I will find the effect of containment failure on

core melt?
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MR. PRATT: No. Again, 4f you want the bottonm
line caisculations, that would be done == you would find
that in Section 7-23, which is the consequence
analysis. B8ut the development of tho MARCH-CORRAL
analysis, which gives you the release fractions, is
really discussed in several places there.

MR. COKRENT: It seems to me it is not a
MARCH~-CORRAL kind of thing because I can conceive of
sttuations where the containment failed and you kept the
core from melting if you could get at it with water into
the reactor vessel.

MR. PAPAZOGLOU: If I may, the assumption for
the calculations conservatively was that given
containment failure, core melt is inevitable. So t) -2
was no credit taken for the situation that you described.

MR. CKRENT: Is this discussed in your report
or is it just something that is assumed?

MR, PAPAZOGLOU: That was an assumption that
was made by Limerick and that is something that we
accepted as given.

MR. CKRENT: Okaye.

MR, PRATT: If I may further add also, we did
recognize that as being a consaervatism, and in Chapter 6
we do describe that point. We also mention that that

was a conservatism, and when we looked at the upper and
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lower bounds in Chapter 6, we locked at specifically
that effect.

For instance, an interesting point from the
work is they have the Classes 2 and 4 in which you sed
failure of the containment building leads to core melt,
50 percent of that probability, if you believe the
treesy, have got a very good percent. They have got a2 50
percent chance that there will be sufficient containment
leakage to prevent overpressurization failure.
Nevertheless, they did assume that that 50 percent did
fail and put it into that release category.

So again, that was a consarvatism in the
calculation. If you have enough lesakage to prevent
overpressurization failure, then you really don’t have
any mechanism to calculate the point.

MR. EBERSOLE: What was that last statement
you made?

MR. KERR: You don”’t have any ==

MR. PRATT: In ordaer to progress to a core
meltdown, one assumas a catastrophic failure from 144
psi at a very rapid reduction in pressure. It 1is
assumed that that evant, for a number of raasons, fails
the pumps, which stops coolant into the vessel and leads
to core melt. If you have a significant conta2inment

loakagey which they assume in that containment event
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trees would prevent such a2 catastrophic failure of the
containment building, it seems appropriate that it would
assume that that would lead on to core damage.

MR. EBERSCLE: Let me see if I can straighten
out that matter. Early on there were no stancards for
NPHS requirements, so the Safety Guide No. 1, hefcre
regulatory guides, were on NPHS. They confirmed at that
time that the retention of the nonconcdensable fraction
in the containment was essential to maintenance of NPHS,
which implied that even if you had a small containment
leak and lost the fracticr »f containment sressure due
to atmespherey you lost pump suction. So even a modaest
le2x in the containment would ruin your pumping
function. Is this reactor designed that way? It is
Just about at the vintage at which it just may be.

MR. PRATT: ([Nods in the affirmative.l

MR, ESERSCLE: It means you don’t have to have
anything catastropghic: 2ll you need is a stuck valve.
You lose the atmospheric fraction and you have it.

#%. PRATT: So it may not be 3uite 2s
conservative s we thought.

MR« CKRENT: O0On page 2-2y it saysy, for
axampley, the low pressure core spray pumps can pump
saturated water. The RSS BWR requirement may not always

be met. So the implication here is that in fact it is
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designed to meet that particular reg guide, which is
number 1, and furthermore, it is not completely clearly
to me Jjust what all hoes been assumed in the aralysis.
It is because of this early statement that I was trying
to find out why you gave the answer you did to Mr,
Ebersole. It may be cor=ecty but I didn’t get to that
conclusion from this sarly statement in your report.

MR, EBERSOLE: That last pair of lires up
there about core damage contributors., Could you qualify
scmething? Loss of high pressure coolant injection. In
the first placey this vintage of design was turbine
drive high pressure injection single train and was not
especially reliable, so the faith was placed in
automatic initiation of AQS, not human initiation of
it. There was 2 30 second time delay where human
intervention was possible.

Does this mean that you are saying out there
that cperators will inappropriately insert themeselves in
an automated mode of operation and stop ADS?

MR. CHELLIAHM: Feor this particular dominant
sequences --

MR, EBERSOLE: The bottom two lines, under
dominant core Jdamage contributors.

MR, CHELLIAM: What is your guestion?

MR. EBERSCLE: The question is: There is only
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a single train of high pressure coolant injection., It
is turbine driven in that vintage plant. I thoJdyht they
were all timed out to blow dour after expiration of
about 2 90~second time element. They were not dependent
on human functicn. OJces this mean this design is
different?

MR. CHELLIAH: Wells 2as you may have seen, all
accident sequences here are induced by transients. For
transients this is not automatic.

MR. KERR: EZxcuse mo. I don®t think you
understood the question.

MR, EBERSCOLE: Let me go through it again.
Failure of high pressure core injeciion, if I recall it,
was registered by the fact that one had double loe level
in the boiler. That automatically triggered ADS. There
was a waiting interval of approximately 90 seconds
during which the operator could insert hisself and
forbid ADS, but the ADS process was not dagendent on
human response. Is this plant different 21d one must
manually initiate ADS if you get to double 1~w level?

MR. CHELLIAH: For transients, yes, you need
human action to initiate this timely. Maybe Or.
Papazoglou can explain how he selected the conditional
failure probability value of .00Z, I guess.

MR, PAPAZOGLOU: If I may try to ansuwer the
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quastion, in the particular design that was analyzed for
this revision of the PRA, the ADS does not start
automatically for transient events. It does start
sutomatically for LOCAS. 3ut the second signal that is
necessary for “nitiating 405 is not necessary in
transient events. Therasfore, the operator has to
manually ini.iate the nressurization for transient
events. He has to realize what is going on and t2ke the
apsropriate steps.

MRe Z3ERSCLE: The critical one is containmment
pressure. S0 you are talking about transients which
amount to throughline loss of coolant. That i35 a
discrete step of transients. Any other loss is into the
containment and you get the secondary signal anyway.

MR. CKRENT: 1I< goes into the suppression pool.

MR. EBERSOLE: It goes into the drywall. 0Oh,
noy you are right, it doesn’’‘. Right.

MR. OKRENT: It will lose water but into the
suppressicn pool.

MR. KERR: Any other guestions?

MR, Z3ERSCLE: You are right.

MR. CHELLIAM: Alsoy Jjust one comment I wanted
to add, Or. Eberscla., For Class 2 and 4 sejuences, the
containment failing s-ior to core melt, th: temperature

is rising up. BEMNL identified another effect so the HPSI
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pump will fail.

MR, EBERSCLE: Can I, to better understand
this == I think this throws it into the following. A
significant dominant core damage contributor is loss of
coolant through the PCRVs, which doesn”t create
containment pressure, therefore it loses inventory, and
although you may get to a double or a triple low level,
you don“t get ADSy which you need.

MR. CKRENT: 1Is that correct?

MR. PRATT: Correct.

(Slidel

MR, CHELLIAH: Moving on. Now, given the
limited PRA =~

MR. KERR: Just @ minute, please. VYou

concluded that this was an important contributor on the

basis of your evaluation? VYour evaluation was different

in Limerick, is that correct?

MR. PAPAZOGLOU: It is significant in both

evaluations, both if one 2accepts Limerick guantification

and our guaniification. In both cases it is
significant. Not absolutely at the same lavel, but it
is significant,

MR, EBERSCLE: Before we leave this, this is
an importan® point. There was quite 2 hassleo sbout

whether containment pressure was needed and required
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input into the ADS function. D04id you look at the aspoect
of not requiring that but just reading triple low level
as the sole signal?

M%. KERR: Do you understand the guestion?

MR. PAPAZOGLOU: I think.

MR, EBERSCLE: 1In short, did you lock at the
reasonability of having the containment pressure 2as »
necessary imput to AQS?

MR, PAPAZQOGLOU: VYese Right now we are in the
procass of doing exactly that. There is & problem with
the ATWS situation. If one assumes that they make a
design limitaticn that you will have in transients
automatic initiation of the ADS systemy then that
creatas some problem in the ATWS. We want tc see what
it would create.

MR. EBERSCOLE: Thank you.
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MRe KERR: Would you be willing to out that
last slide back just briefly? I wanted to ask one more
question. Your last transparency. The one that had
the ==

(Slide.)

Mie KERR: Whzt is the differenca between 2
dominant accident sequence and a dominant core damage
centributor?

MR. CHELLIAH: Maybe going back ==

MR. KERR: Is the first one a contributor to
risk and th?* second one a contributor to core damage?
You have one called accident sequence.

MR. CHELLTAH: These two are the dominant core
damage contributors.

MR. KERR: What are the other two just above
it?

MR. CHELLIAH: Are you referring to these
two?

MR. KERR: Yes.

MR. CHELLIAH: These are just ths most
predominant ac {dent segquence.

MR. KERR: What does it dominate?

MR, CHELLIAH: It is dominated by this
osgrticula» high pressure coolany injection.

MR. KERR: I am not making my question clear.
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MRe XAUFMANN: Frank Kaufmann, reliability
risk. Ashok Thadani has sort of asked me to help broker
these questions. The middle part of the slice that says
dominant accident sequences is correct. Dominant core
damage contributors really is referring to functions.
Among the seguences, the most fraguently occurring
functions are those twe functions.

MRe CHELLIAH: That’s correct.

(Slide.)

MR. CHELLIAH: I indicated the same fact., 1If
you look at the seven predominant sequences ==

MR. KERR: That .s enough. Thank you.

(Slide.)

MR. CHELLIAH: Moving on, given the Limerick
Revision 4, you may be interested in what I am going to
do. The Staff -- these are the three items we are going
to move on. The Staff will review B8NL"s draft NUREG
report. We will incorporate comments as appropriate,
and we will issue 2 final NUREG CR report. Then beyond
that we will focus our attention to some of the dominant
accident sequences and determine and recocmmend any other
additional actions are needed to reduce risk at high
population density sites, such as Limerick. Yes?

MR. OKRENT: The Staff has some research

efforts going on at Sandia to look at varisus reactor
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designs,y, includingy I think, the Mark II, to see what
are the pros and cons and the cost-henefit tradecffs for
various features, whether they are preventive or
mitigative. Is that somehow incorporated in what you
have got there, or is that something not connected with
this activity?

MR. CHELLIAH: Before we answer that guestion,
are you referring to the IDCOR Sandia review?

MR. CKRENT: I don®t think IODCCR is under the
auspices of the staff,

MR. CHELLIAH: This cdoesn’t come under Sandia
review at all. This we plan to do ==

MRe MEYER: Mr. Ckrent, I will answer that
question. My name is Jim Meyer, NRR Staff. As part of
the staff evaluation, thcre is a program under way to
consider the safety benefit of preventive and mitigation
type features as related to the Limerick site. The
Sandia work that you refer to has considered every type
of containment but the Mark II, unfortunataly, but we
are proceeding with caonsideration of both certain
mitigation features and through RAB certain prevention
features which offer the potantial for significant risk
reduction.

This study is under way and will be part of

the Staff evaluation that you have been told earlier
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will be presented this summer.

MR. OKRENT: Okaye. I guess at some future
time we should have Mr. Minogue explain why the work at
Sancdia does not include a Mark II containment. I am
sure there is some logic, although it escapes me at the
moment. I will get back to the point I was raising
somewhat earlier with ¥~. Thadani, namely, that it may
be difficult to go through a decision-making process
whan you have an incomplete 2ssessment, an incomplete
set of initiators. Are you doing things outside of this
review of the PRA that you think will give you enough
information on the other initiators that you can factor
them in? Or are you going to make your decisicns with
this limited set of initiators?

MR. CHELLIAM: I am sort of --

MR, MEYER: Presently, we are working under
the basic guidelines that we will be excluding external
events. I certainly agree with your point that it will
be an incomplete assessment if external aevents are
excluded.

MR. CKRENT: What would it take to get you to
do 1t? QOoces it take an ACRS letter to the Commission or
additional remarks appended to a safety research report,
or what?

(Pause.)
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MR, MEYER: I am looking for somebody else to
answer that question.

MR, KERR: I suggest you thirk on that
quastion,

MR. CKRENT: Why don“t you suggest tc somebody
that maybe the technical assistants to the Commissicners
read the 2ppropriate pages of the transcript?

MR. KERR: It still concerns mey though, that
we are putting reguirements on plants ocutside of
existing regulations, if we are. It seoms to me if the
regulations are inadeguate, we should changs them sc
that one doesn‘t have to dc a PRA or something and then

back into this.

MR. CKRENT: You didn”’t hear me say
requirements., I am suggesting that if they are going to
make decisions, that they should be made in the light of
an appropriats --

4R. KERR: I have not heard anybody here today
s2y they 2are going to make 2 decision on the basis of a
PRA. I have tried to get somebody to say that. What I
heard is that this is going to be information availeble
to the people who make decisions.

MR. OKRENT: I am sorry. I think we heard
this morning that they made some decisions based 2n the

PRAy namely, that they have talked to the licensee at
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Indian Point about some modifications.

MR. KERR: That is right. They made a
decision to talk to the licensee. That is a different
kind of decision than the one I was talking akout, which
is to make a requirement. Maybe these are implicit
nowadays. You don°t have to make requirements
nowadays. All you have to do is talk to licensees. 32ut
it seems to me that that is a somewhat informal way to
run the licensing process.

MR. OKRENT: In this case. licensing may
prefer the informal methad.

MR. CHELLIAH: Could I comment, Or. Ckrent?
The Limerick applicant has held off their 2RA
activities. They assumed 2 certain fix, and as I
indicated, one is 3A., They have got other cptions which
maybe I can mention to you. GOne is, they have some
additional features to achieve alternative room cooling
for the HPSI and RCSI rooms.

MR. KERR: I believe Professor Nkrent is not
too unhappy with the analysis of the internal behavior
of the system, but he has some concern about external
events, if I interpre his comment correctly.

MRe CKRENT: I don’t want to sign off
completely on the internal part.

MR, KERR: I saidy not too unhappy. I didn’t
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say happye.

MRe. CKRENT: By the way, one other cuestion
with regard to internal events. My impression from
listening to some other presentations on other 3WR’s was
that a leading if not the leading contributor to core
melt ‘raquency estimates was the unavailability of
containment cooling. In other words, it was your class
2 category. In this particular study, using here either
Limerick or tha BNL results, this is not the case. Do
we understand why there is a diffaerence, assuming my
memory is correct?

MR. CHELLIAH: I think you are corraect, Or.
Okrent. If I recall WASH=1400 B8WRy some of the other
sequences are more dominant. Here it is not. Yes.

MR. KERR: 0id you waent to add scuesthing?

MR. PAPAZOGLOU: We are still trying to make 2
full assessment, but I can give you the present ahswer.
The design of the containment heat removal systems
includes a high degree of redundancy and also in the
c¢alculations the potential for recovering the
containment heat removal systems that might be available
at the initiation of an asccident has been quantified and
has been included in the calculations, and that results
in 2 significant reduction of the failure probability of

the failure of the containment function. It assumres 20
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hours hefore the containment heat removal systams «= I°'m
sorry, containment heat ~emoval function is actuyally
necessary, and taking into consideration the kigh degree
of redundancy and the potential for reccocvery, the
failure probability is significantly lower than a2t other
sites.

MRe. KERR: DOoes that conclude your
presentation?

MR. CHELLIAH: VYes.

MR. KERR: There are other guestions?

(No resgonse.)

MR. KERR: I am going to suggest a ten=-minute
break until we gat on to the next part of this.

MR. CHELLIAH: Thank you, Dr. Kerr.

(Whereupon, a brief recess was taken.)

MR. KERR: According to information collected
by Mr. Savio, there are two consultants. Mr. Davis and
Mr. Power, who need to leave here by 4:00 o°clock. Is
that correct?

MR. DAVIS: My plane is at 4:15 out of
National.

MR, KERR: Yours is 2 little later?

MR. POWER: Yes.

MR, KERR: We will then probably call an Mr.

Davis first and Mr. Power sacond. what I would like for
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you to attempt to do in addition to other comments you
may feel appropriate is to summarize the information
that I find in both interesting and voluminous
quantities in some of the reports.

I have read the reports and learned something,
but at the end I found I had all this information and I
had tc make a decision, and what I wanted somebocy to do
wes tell me what decision I should make. So if you can
help me a bit in saying this report I reviewed after
having said 211 this, it is either no cdamn good or it’s
@ great report or whatevaer. Then that would bae
interesting. It would alsoc bae helpful if you could give
us some advice, now that we have gotten this far, on
what things need to be done next with some pric. ity, not
necessarily by the NRC Staff or the ACRS consultants,
but what “y it that now needs to be done naxt to get us
closer to where we would like '~ be, and any additional
comments you may want to make, especially in light of
what you have heard today.

50y if you could at least keep those things in
mind, I would appreciate it.

MR. MARK: You didn®t suggest, Mr. Chairman,
that they be totally uninhibited by the fact that there
are some of the Staff still here. It seems to me they

cught to be.

ALDERSON REPORTING COMPANY, INC.
440 FIRST ST, N.W., WASHINGTON, D.C. 20001 (202) 828-3300



10

1

12

13

14

16

16

17

18

19

21

8

24

MR. KERR: I am always willing to accept
comments from elder statesmen. Mr, Davis, are you
willing to begin the process?

MR. DAVIS: VYes. VYour cuestions recuire auite
a bit of thinkings and I would prefer, I think, to send
you & letter with a more in-depth assessment of those
questions. What I would like to do is give yeu a couple
of my reactions to what has been presented today, and teo
the extent that that may coentribute to an answer to your
Questions, consider that part of the ansuer.

Cne of the things that concerns me 2 little
bit about what we have heard is that -- is the use that
is being put to the PRA“s. As I understood it, and this
is espeoecially true for Indian Point, the PRA was done to
try tc establish some bound to the risk from the plant.
That would then be used to make some sort of decisions
about whether any action needed to be taken, but wshat I
find is being done now with the study is an attempt to
try to reduce the risk dominant sequences by saome
measures.

The problem I have with that is that in the
Indian Point study there are a substantial number of
what I might call pessimistic assumptions. Some peorle
call them conservatisms. This, of course, applies to

some@ sequences and not othersy, but what 1t does is, it
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makes some sequences more upper bound estimates whilas
others are best estimate.

The risk then is that if you take one of the
upper bound seguences because it happens to be risk
dominant, then you are really reducing something that
should in fact be lower if it were done on a realistic
basis. I could give you a couple of examples of
passimistic examples in the Indian Point study. O0One was
the assumption that roecovery of feedwater or condensate
injection was not assumed as a viable option to
auxiliary feecwster failure.

Another assumption they made was there was no
ecuipment repair ability for six hours. This is
according to the report. If now one uses the results of
individual accident sequences to try to reduce the risk,
ne may very well pick up a segquence which has made a
pessimistic assumption and it is not really a best
estimate of the risk.

I think a corollary to that comment is that
almost every review of a PRA seems to increase the
probability of core melt. I think one of the main
reasons that happens is that people loock for things that
they do not agree with in the pessimistic direction.
Thany when the accident seaquence is recalculated, only

those factors are changed. Things which people agraee
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are conservative or pessimistic are not changed, and
what you ond.up with is a review that is guaranteed to
increase the estimated probability of core melt.

I must confess I do this myself, but I think
it is a bad habit to get into. I thirk that we have to
teke these revieuws with the proper perspective. I get
the impression frem the Sandia review that they
concentrated on the probability of the initiating evant,
and did not do %co much with the rest of the sequenzaey
sc that when they found an initiating event they felt
should be higher, the probability of it, that is, they
would repeat the sequence using the other numbers pretty
much the same, and obviously, you will end up with a
higher melt probability than the sequences in uwhich the
factors should be higher.

I might give you Jjust a very brief rundouwn
with some of the problems I had with the Indian Point
study. Cne that has been around with us for a long
time, and I still have not seen properly addressed, is
taking account for degradation in the evacuation model
for accidents which are initiated by external events.

In other words, if an earthauake or a high wind causes
the accident, it seems to me some adjustment needs to be
made to the evacuation model. GZ2asically, it would be

less offective because of communications problems, the
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possibility of cdisruptions of rcads, and so forth,

The Indian Point model does not consider
that. I think by the same token for external events
perhaps the NRC should consider a2 new basis feor risk
criteria, beczuse I think it is alrnost assured that
external events that are of such magritude to cause a
plant accicdent is also going tc cause quite 2 feuw
consequences Just by its very nature from other
accidents outside the plant.

I had and continue tc have a lct of problem
with the evaluation of the V segquence probabilities. I
won“t go into that now, but they were in the letter I
sent to you earlier. I am not sure what to dc about
that, but all PRA“s I thi 'k have a built=-in conservatisnm
there in that they assume that if a double check valve
failure occurs, you get a rupture of the low pressure
piping with a probability of one. Most systems I am
aware of have relief valves in that piping. They may or
m2y not be sufficient to handle the abrupt overpressure
problem.

Furthermorey that piping, even though it is
designed for a lower prescurey has a substantial design
p=9ssure in it just because of the code regquirements.
Another thing that I found in the Indian Point study

that bothered me a little bit was the failure
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probability assigned tc the auxiliary feed turbine
pump. It is considerably lower than I have seen in
other evaluations, and also locwer than an assassment I
did on a specific pumpo at anoth¢ reactor.

I think those are the ain comments I had, Mr.
Chairman, on the Indian Point study. With respect to
Limerick, of course, we heard about the problem z2lready
with the exclusion of external events. I guess the only
thing I would add to that is, I did not see that
qualification predominantly displayed in the study. In
facty, as I recall,y, the study starts out by saying, this
== these aren’t the exact words =-- but it starts out by
sayingy, this is our estimate of the risk from the
Limerick plant. They are much lower than other risks,
period., It is not until some time later in the study
that the qualification is macge that external events have
not been included. I think there is a potential for
misleading results from the way that is organized.

There were a couple of other problems I have.
The LOCA loss of coolant accident pipe hreak size
criteria does not correspond with the break size
probability table that’s in the report. I am not sure
hocw that got sorted out when the event trees were
eventually compiled. It doesn”%t turn out to be too

important, since LOCA’s were not a big contributer.
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Another problem I had was on the automatic
depressurization system. The report says that any break
size smaller than .08 square feet requires ADS operation
to get tha pressure down such that low pressure
injection can be effective. Any size larger than that
does not require ADS. However, the ADS throat area is
«11 square feety, cuite a bit larger than that, and as I
pointed ocut in my letter, there is an apparent
discrepancy haere,

In other words, the report assumed that if you
had a stuck open relief valve, you alsc had to have ADS
to get the pressure down, and yet the s*tuck open relief
velve throat a2re2 is above the criteria for when ADS was
required.

MR. KERR: Does that nave toc do with the fact
that one possibly expects steam to be coming cut of the
relief valve and water to be coming out of the break?

MR. DAVIS: That is 2 possibility, although
that distinction was net showun in the report.

My last commenty I think we have seen raecently
quite a bit of discussion about decontamination factors
in suppression pools. The Limerick PRA tended to use
rather pessimistic decontamination factors. I realize
the returns are not all in on what decontamination

factors one might be 2ble to Justify, but it can make a
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tremendous difference in the off-site consequences. It
seems to me like we now have at least the beginmninrg of a
substantial -~ what will become a substantial body of
information justifying much higher decontamination
factors for suppression pools. This could change
drastically the off-site conseguences, at least the best
estimate off-site consequences for 3WR’s like Limerick.

I think that needs to be kegt in mind as we
attempt to Jjustify changes hased on the current
calculated risks.

That is 8ll I hady, Mr, Chairman.
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MR. KERR: Thank youy Mr. Davis.

Mr. Okrent.

MR, CUKRENT: I wonder if 1 could ask a couple
cf quections and maybe make an observation. I might
note there have been times when a critigue of a PRA led
to lower results. I think I am correct that some of the
studies initiated by the Staff which were then critiqued
by the utilities involved went that way.

(Laughter.)

MR. CKRENT: But that leads to a question I
will come to in a moment.

The comment about extarnzal events, I think,
where you mentioned that there may well be serious
off-site effects completely independent of whether therae
is a reactor accident is something that will apply some
of the time for some of the people but not all of the
time for all of the people.

It is not too hard for me to envisage an
actual situation at an existing reactor where the
sarthguake, let’s say, caused 2 damaging event which hid
little direct consequence on the population and region
of interest.

MR, KERR: It°s not hard for ycu to imagine

trat?

MR. OKRENT: I can anvisage faults situated
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with regard to reactors such that you might have 2
severe earthguake and still not have many buildings.

MR. KERR: You Californians have more
imagination about earthquakes thamn I do.

MR. DAVIS: I think that’s 2 gosd point,
except that there is an incentive not to site & reactor
on a fault., Of course, there are reg guides that
prevent that., Whether they are effective or not is
another question.

MR. OKRENT: I will stand with my statement.
In facty there are lots of reactors in the eastern U.S.
that are quite consciously deliberately placed scomewhat
away from population centers. So again, it is 2 tricky
bit. Let me Jjust put it that way.

I guess if you could offer any ccmments at
this time on what you think might be done next toc, I
will use the word =--

MR, KERR: He is going to do that on the
airplane going home.

MR. COKRENT: I will say evaluate. I don‘t
know whether one can resolve differences that arise when
one group critiques another or add more differaences
between the two groups and whatever. In fact, there is
a related question, If you got them to achieve

consensus,y would it mean very much?
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Do you have any comments now in that area?

MR. DAVIS: Nothing definitive. This gces
back to the problem that we have had all aleong in how to
handle peer review. I *think this problem of resolving
differences is 2 similar type of difficulty. I know you
have had some ideas about setting up some supreme panel
to try to at least have the last word on the PPAs. I
guess I really don“t have any definitive suggestions
beyond something like that. B2ut I will think about it.

MR. KERR: Other comments, questions?

(Ne response.)

MR. KERR: Mr. Power, are you next to lead?

MR. PCWER: In my report to you I think I
demonstrated that there are in these probabilistic risk
assessmonts tromendous uncertainties in the accident
phenomenology and the treatment of the source term, that
#hereas today we have heard about the uncertainties on
the order of the factors of 2 between various reviewers
2f the accident initiation sorts of things in tha PRA.
In the area of phencmenology it is not hard te find
factors of differences of even 50 to 100.

That poses a problem in using the FRA fcr risk
evaluation, it seems to me, because how an accident
progresses after it has been initiated an¢ Jjust exactly

wrhat are the radicactive releases associated with that
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accident are what end up making the risk eventually.

So I guesr in each presentation on the use of
the PRAs both for Indian Point and the Limerick reactor
have been on what the probability of the initiating
events are rzther than on the emphasis on what is the
risk associated with the accidents.

This has been rather gratifying to me because
I think that is where PRA makes its biggest
contribution, identifying those things that can lead to
an accident without looking in grea* detail on how that
accident progresses, because I am not sure that in any
trackable effort one could create an analysis of the
progression of an accident which is initiated that you
could ever get pecple to agree to within a factor of 10,
given the current data base.

As far as a suggestion that the PRAs would
then be used not as a basis for making decisions but as
information for making those decisions, I guess I would
have to agree with that because the PRA seems to have
its strength i1n identifying what iritiates in an
accident, what equipment fails. I think it would be a
mistake to say thou shalt reduce the initiators that are
on the top of this list and not pay attenton to the ones
on *he bottom o the list, because that may recuire a

Judgment on the part of the pecple doing it. It may not
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be wise to regquire Indian Point to build a structure
that would withstand the historical earthquake. There
may be other things that would bs better and certa2inly
easier for them to do.

That wcoculd be the bulk of my comments on wnat
I have heard today.

MR. KERR: Thank you, sir.

Mr. Okrent.

MR, OKRENT: Let me explore your commants
about the range of uncertainties. Let’s take them one
at a time, containment behavior and then sourcae term,
although they obviously interralate.

You mentioned factors like 100. Co you think
there are factors like 10C total differencas in the
estimate of containment failure likelihood given a
coremelt seguence?

MR, POWER: I think factors of 100 certsinly
have been bandied around with respect to the rather
strong containments like Zion and Indian Point. And
those factors of 100 generally seem to come up in
discussions where you are Looking at the coupling
between the progression of the accident and the
performance of safety systams.

They have come up in 2 couple of contexts.

dne has been whethrer to give credit for performance of
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containment coolers under various accident secuences and
uncer the context of what happens as melt comes
ex-vessel, does that in fact damage containment cooclers
via hydrogen burns of aerosol agglomeration or equipment
failure burning up ¢guipment?

So I think there are certainly factors of 100
given that you have initiated an accident and does that
inevitably result and what probabilities have resulted
in a gross containment failure. Thay are factors of
100.

MR. OKREIT: I guess my impression from what I
have heard and rezd, let’s say, in the last yasar or 15
months if I lesave out now the reactor safaty study and
its approach, it was not clear to me that thare were
differences among the various people offering oninions
ar theories that large on the likelihood of certainly,
let’s say, if they waere going to give what some pecrcle
call a best estimate. I will call it an overpressure
failure.

Let me taka these one at a time. If that
difference exists =-- I guess it has not been aquite clear
to me; maybe it does == and even then, in the question
of whether it will melt through again in terms of these
large dry containments or the specific ones lJocked 2t, I

haven”t perceived the difference that I would get if I
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were to poll experts on the likelihcod to be a facter of
100 total difference. Am I wrong?

MR, PEDERSEN: Pederseny Argonne. There are
and there aren’t these differences. The differences
come in predominantly, you can look at Indian Point and
lion. They come in those sequences that Indian Point
and lZion have defined with epsilon probability. They
have defined those epsilons to be on the ordar of 10-‘.

Nowsy the containment split fraction for those
twoy in assence, winds up being 10-‘. but 1if you ==

MR. OUKRENT: We can get into big factors by
getting to very small numbers. B8ut let me say that one
percent is already sma2ll. So I don“t get an additional
factor of 100 by going to 1 in 10-‘. The chance of
failure 1s 1 in 100 compared to what WASH=1400 had said,
it’s already a small thinge.

MR. PEDERSEN: That’s part of the point I
wanted tc make. The containment split fraction for Zion
and Indian Point was on the order of 10-‘. and you
weuld have to have a considerable reduction in the
contzinment solit fraction before those events would
come back and be 3 dominant contributor to risk.

So just Lecause we do disagree strongly on

certain evants by a factor of 100 does not necessarily

mean that those are dominant events.
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MR, CKRENT: Again, you said by a factor of
100. Does that mean you think the factor should be
10 instead of 10-‘7

MR. PEDERSEN: VYes, it does. And I recognize
that you would call that an insignificant event,

MR, OKRENT: Frobably insignificant. Wwhen we
talk about a factor of 100, that was one of the reasons
I wanted to initiate this discussion. I think we have
to be careful in what ballpark are we talking when we
say a factor of 100, and the region that matters, is
there a difference of a factor of 100 or is it a much
lesseor amount, even when you are talking about a limited
set of ssquences and net trying to mix it into a
background?

In other words, I didn®t read anyone as
sayingy given a coremelt, no matter what it is, 9 times
sut of 10 you are going to have overpressurization.

That would have been a substantive difference, or, let’s
sfyy 5 times out of 10, 1 times out of 10 I would say is
a fasctor of 10 difference roughly. 0Once you get kelow
the 1 percenty, it wasn’t going to matter.

MR, PEDERSZN: I agree with that,

MR, POWER: 1 think I appreciate your guestion.

MR, CKRENT: I don”’t want to put positions in

anybody ‘s mouth. Usually, what I read were comments
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which quite understandably were not 3juantified, but
nevertheless -- so I am getting to your point. You said
there are big uncertainties in the phenomenology. I
think we heard of a factor of 20 assigned to the
contribution to the hurricanes as .n initiating event
tcday. That is really a shift in the best estimate.
That is not a difference hetwee. somabody’s lower bound
and somebody else’s upper bound. And it turned ocut in
fact to be a factor of something in a region whore it
counts; namly, you are already at a substantially large
likelinhoecd and this was a factor.

So I am not so sure that from what I have read
that at least for this class, for the cougle of
centainments, that the diffarences, when you look at
containment phenomenology and their impact, are larger
than the differences one gets from initiating events and

their impact.
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The source term part, I think, is haruer to
get a handle on beczuse that will depend on combined
effects.

MR, POWER: By and large, people are, I think,
forced simply because they have ro other good choice to
adopt the reactor safety source term,

MR. KERR: Do you have a microphone near you?

MRe. PCWER: The problem when they hypothesize
new phenomenoclogys as was done in both tha Indian Point
and the lZion PRAs, is by adopting that source term, that
they are in some sense decoupling the release from the
progression of the accident. There i; not a clear-cut
relationship between the tuwo.

Failures of vessels at high pressures was not
something the reactor source term can handle, but I am
not sure they have @ choice on what else to use because
the current thinking is that in most cases that is 2
conservative selection and the releases are nevar going
to be greater at the reactor safety source term studies
for fission product release.

It does pose 2 oroblem for you if you are
looking at risk-dominant secuences because you may be
choosing the multiplier. If you multiply probability of
on event times the amount of release associated with

that event, if that multiplier therae is wrong, then the
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risk produced by that is going toc be wrong by whatever
fraction you have there. That is a problem I don®t saee
any way around. I cannot fault somebody doing a PRA
with a reactor safety source term. The reactor safetly
source term is, if nothing else, consistent. It’s
consistently conservative. If you start messing 2round
with 1ty you lose whatever merit it has.

MR. YERR: 0Other questions? Do you have any
more commants?

(No response.)

MR. KERR: In order of leaving time, I think
Mr. Trifunac on my schedule is about 4:30. Would you be
willing to comment?

MR. TRIFUNAC: I can comment only about Indian
Point because that is the only report I really read. I
son’t go through tha details on what I have written. I
gould comment in more general terms.

MR, KERR: Hold that microphone as close 2s
you can without swallowing 1it.

(Laughter.)

MR, TRIFUNAC: The general comments arae, I
think we need some kind of accountability for these
reports. I am getting a feeling where a massive report
is written, it is loaded with assumptions which are

really not accounted for. And I don”t want to get into
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details.

3ut the Indian Point report that I sau has a
lot of statements in there that are just opinions of the
people who wrote it. They are not supported opinions
necessarily, and they are certainly not generally
accepted procedures for that sort of work.

Rather than trying to do another probabilistic
risk assessment study, it seems to me we would do well
to go back to those we have done and try to see what
credence we can put on the work that has been done.

This gets me to my next comment, which I think
was not a high-level review. We have inadequate
high=level review. We have review which essontially
consists of reading what is there and trying to decide
ehather we do or do not like it. 2ut the quality of the
information and the guality of the conclusions that we
get out of the functions of what good quality went into
what is done there, I think we would benefit
tremendously by increasing the guality of the review of
these reports technically in detail.

You asked what I should like you to conclude
from that report. I think the only thing I ceculd
venture & guess on is what you should not:. It°s that
the seismic risk estimates are too low, that they are

higher hased on the assumptions in the report, but I
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could not tell you how much.

I think the other guestion you had was what is
next., It seems to me that it would be very beneficial
to have several =-- I don“t mean two =-- several, maybe
three, maybe four, small but high-quality parzllel
etforts, efforts aiming at the same objective and answer
in the end, but independent in their entirety.

I am getting more and more pessimistic about
this massive, large-scale efforts which basically take
the complex physical problem, chop it up into black
boxesy subcontract ecach box, courle of boxes, to
dgifferant groups, and then 2 years later putting all the
boxes together and hope for the best.

1 am not knouwledgable on many aspects of
reactor design, but when I look at the considerations in
nuclear power plants, I think there is evidence in many
examples where very complex and intricate feedbacks
within one discipline and across total disciplines are
eliminated by this procedure.

We have a group of seismologists and
s00logists making decisions that should be made by
engineers, we have civil engineers making decisions that
should he made by mechanical and electrical engineers
simply because the procedural organization is such that

the black boxes are separate and indepencent and there
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is no feedback loop. The feedback loops shoul? be
procedural and should be physical and judgmental.

There are too many levels of intricate
interrelationships ir various decisions that have to be
looked at altogether at the same time. The procedurs
and methodology of design should also be much more
interdisciplinary than it is and so on.

I could go on for a long time like tnis, but I
think those ara general comments. I perhaps should stop
right there.

MR. NKRENT: Welly, you mentioned giving more
credence to the reviews. I wonder if you could
elaborate a2 bit on that respect.

MR, TRIFUNAC: Welly I have seen quite a fow
of these reports now. I haven’t seen a single very
detailed, very physical critique of what has gone into
that particular report. Occasionally, we have heard in
meatings such as this or similar meetings commentary on
the adequacy/inadequacy of certain procedures in a
certain way. 3ut I have not seen any response to that.

I think there is too much inertia in simply
forging ahead and doing some of these calculations and
hoping for the best, that something meaningful comes
out. If you have a particular groupy you get 2

particular set of assumptions which are far from
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generally accepted in the profession.

And I think that the gquality of all these
calculations and the ducisions that come out of there
would significantly improve if we had much more
detasiled, much more technical controversial, if you
will, review of the procedures that should gec into a PRA
or related calculations.

MR, KERR: Without going into detail on the
organization or the results, we heard today of a review
done by Brookhaven and at least =-- I don"t know about
the depth of the report, but the thickness is
impressive. Is it this kind of thing that you have in
mind or something more elaborate? I am not asking you
now to comment on ths competence of Zrookhaven statf,
which I am sure we all recognize is very high. 2ut is
the sort of thing you have in mind or something
completely different?

MR. TRIFUNAC: Not at all, because I haven’t
seen that. I am having in mind a variety of reviews and
reports I have seen. I have in mind the PRA that I have
read in detail for Indian Point. Wwhat I am suggesting
is that a very detailed, very voluminous work was done
which in the and did presant certain graphs, numbers,
tables from which you were able to draw conclusions if

you were to believe everything in between.
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Rather than taking that raeport and the
8rookhaven report and maybe another voluminous revort
and drawing a bar chart diagram and say, well, they come
up to this number, that number, and trying to compromise
perhaps between the two,y, I wish we could see much more
detail, technical and more demanding review of what is
done in these ~eports.

MR. CKRENT: May I ¢try something on you to see
whether it fits? Some time back we asked a few of the
consultants who come in from the accident initiator kind
of backgroundy the probability of this occurring, to
offer some sujggestions on how one might go alLout
improving gquality of peer review for PRAs. And Or.
Mueller, who is sitting here, if I remember correctly,
mentioned something that goes like this: There are
going to be arsas in the PRAs where there is controversy
concer.ing the methodology and the phenomenolecgy, and
there may be such areas that one has the words of
experts or whatever you want to call *hem who presumably
do give this a very critical review and come up with, I
supposey Jjudgments and bases *herecof or recommendations
or something.

I am putting some words into his mouth., 2ut I
believe my recollection is approximately cor-~ect. Is

this something similar to what you are saying is a way
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of giving credence, or is it scmething different?

MR, TRIFUNAC: Yes. Thkis is one way. I
believe that more detail, more sericus review of certain
procedures is in place and proper. ke cannot avoid
controversy and many variations of this. 3ut I see too
much inertia, large machine inertia-type of thing, Jjust
going ahead and deoing it the way we have been doing it
for some time. I think there is a lot of room for
improvement at selectec places.

Nows I cannot speak for all the accicents. I
do not know about all the accicents. I can only speak
about thas area I am familiar with. There are cartain
abvious uncartainties that everyboay agrees on. There
are certain controvoriios on what should and should not
be done. And I think more critical and more in-depth
review and more in the way of accountability by those
who do these reports in the broad scientific and
professional community would help in eliminating
arbitrary and unnecessary assumptions and perhaps
reducing the uncertainties to those aspects which have
to be considered that uway.

MR. CKRENT: You used the term
"accountability.” I guess there is a kind of
accountability that is considerea, let’s say, in uvhat is

called the academic world. A person submits too many
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papers that, let‘s say, have proven to be urong, or at
least they are doubted for reasonably good rea2sons by
much of the community. Unlass he happens to be some
historic figure in the past who is above everybody, he
loses some credibility.

3ut do you think you have that kind of
mechanism that can work here? It seems to me there is
at least one complicating factor, in that the pecple who
do these reports now have a client and he has certain
interests, and I know that they can influence the output
of the person doing the study. how would you get
accountability in this somewnat different world?

MR. TRIFUNAC: That would be very difficult.

MR, EBERSCLE: May I ask a question? Or.
Trifunac, you mentioned about the need for
interdisciplinary work and the complex ways we can get
in trouble. Of course, if you are doing that, you must
have occasionally thought how desirable it would be %o
havey if possibley, a hopefully simplified and dedicated
functiion to achieve the ultimate objective, which is to
keep the core cooled. And we don’t have that now. We
ars doing these PRAs based on complex systems that are
in situ nowe. I would like to think that following your
line of thinking we might hopefully look ahead to the

time when we won’t have to look at such complex
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relationships and we can achieve a redesign for this
complex purpose. You see the complexities in that?

MR. TRIFUNAC: I see the complexities, but I
also sae the problems that are sometimes not necessary.
I don’t think I czn even think about loocking at the
coremelt. This is not my discipline.

23ut I see a lot of unnecessary problams that
appear to me at least to be unnecessary with respect to
sarthquake-resistant designs, not introducing
interdisciplinary reactions imposes the discipline of
one on the discipline of the other, and these were
problems it seams to me could have been avoided in the
first placey maybe not altogether avoided, but it seems
to me certainly they would be reduced.

MR, EBERSCOLE: I see the designs as being an

unnecessary waste with interedependencies which could be

reduced.

MR. KERR: I don’t think that is a question,

is 1it?

MR, ZBERSCLE: wWell, I will put it 3s a
question: Do you think that’s the case in the seismic

context? I might say now the designs are distributed

and susceptible to failures all over the place. You can

look in any direction and find a way to stop cooling

functions. I think there are ways to consolidate the
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critical functions.

MR. TRIFUNAC: I think that in the seismic
area there are ways very much simplified to what we are
doing now in a very large percentage of case. Now, I
would hate to make a 3zuess on what is a large
percentage, but I think on many eastern sites there are
simpler ways of going at the whole hbusiness.

3n the other handy I see 2 hesitancy on the
part of the applicants and on the NRC to accept more
detailed, more advanced, perhaps more recent methods of
analyses which perhaps could mitigate some of the
problems. Some difficult cases I see we find too much
concern about complying with the rules and regulations
because these are what the rules and regulau<icns are and
thereby getting into trouble.

So I do thirk that there should be a way, not
a comglicated one really, of simplifying all of the
problems we get into for many cases, not all of them.

MR, KERR: Thank you, sir.

Any other Qquestions, comments?

(No response.)

MR, XKERR: Mr., Epler does not have to leave
until 8:00 o°clocky I gathery, so I am going to save the
best for the last anyway and begin with Mr, Pedersen.

MR, PEDERSEN: Thank you. We have submitted a
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review of both Indian Point and Zion == or Indian Point

and Limarick.
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I will not go into any details of the review
because that would involve too much time, but I did want
X0 see that with respect to Indian Point and Zion, they
are very similar reports, they were done by the same PRA
organization. The methodology is nearly identical
between the two reports.

MR, KERR: Which one was done first?

MR, PEDERSEN: VYou guys are a better refaerence
te that, but I assume since the order in which we
received them was lion and Indian Point =--

MR. KERR: Had they learned any'hing by the
time they did Indian Point?

MR. PEDERSEN: I am not sure that they weren”t
done at tha same time. In fact, the same MARCH
calculations are used in both reports, so I actually
think they were done at nearly the identical time. That
is only an assumption.

MR, MUELLER: OCne of the consultants was Cave
Aldridge and had cited some improvement from going to
Indian Point to lion, but I can”’t be more specific than
that.

MR, PEDERSEN: Cne of the comments on Zion
related to the scurce term multiplier. It is an effect
of order of magnitude or two in reduction of risk, with

very little Jjustification. That is an important area.
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There is certainly the potantial payoff in the area of
source term reduction, but as yet we are not in a
position to absolutely know. One of the questions I
think we have to address ourselves to in preparing a PRA
is how do you handle these phenomenological areas whero
the phenomenclogy stage. How do you =~ and there is
consensus, at lLeast among several people, that you will
have considerable reduction in the source term. When you
are preparing a PRA, how do you handle that? Do you
handle that in the uncertainty, do you handle that in
the mean value?

MR, CKRENT: Have you recsived a corcy of the
response from the lZion licensee to guestions from the
ACRS?

MR, PEDERSEN: I don”t believe so.

MR. OKRENT: That may have fal'an into 2 crack
in the transition. 0Or. Savio will make a note. You
will not fina an answer to the guestion you Jjust
mentioned. That is what reminced me.

CLaughter.l

MR. 3ENDER: B8efore you go ony let me explore
that mattar of the scurce term versus other kinds of
information that are addressed in the PRA. We know with
certainty that the statistics on reliability are not

know very well, but yet we use them in the PRA and make
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judgments about them, and we consider the spread. I
sondered whether you didn“t have some similar way of
dealing with source terms.

MR. PEDERSEN: I am not an expert in the
methodologye.

MR. BENDER: It seems to me the same kind of
question; you can deal with it essentially the same way.
Do you think there is a range cf values that might be
used? You can take the extremes and look for a best
estimate value. And I don”’t see a need toc have a lot of
experimental information before I do that.

MR. KERR: What I am saying is it has to be
between zero and 100 percent.

MR. PEDERSEN: Yes, but you shouldn’t make a
bias. It appears as though Indian Point made a bias in
Jyncertainties.

MR. BENDER: I am not trying to judge Indian
Point. I am just looking for a principle.

MR. MUELLER: I guess I am missing your point
because that is what we d° ' with the Iion and Indian
Peointy, giant containmen. event trees and they simply
made a Jucgment; every time there was a need to go the
safe way or unsafe way, they made a Jjudgment.

MR, MARCHATERRE:! You are saying there 2re

large uncertainties. I think indeed that shu,uld be
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done. Qur comments simply related to the fact that how
they made the Jjudgment was not clear., It wa 8 documant
that was an important issue. We are saying we should
look at the justification.

MR. KERR: If you were going to document
something or if you were locking for documentation, what
would you be looking for, a reference to another °PRA
that said we did it the way PRA number 3 did it?

Because you s?e, enough of these are coming into
existence that pretty soon there is going to be a lot of
reference available. If that is what you mean by
documentation, that doesn’t give me a lot of confidence.

MR, PEDERSEN:! Noy I am not sure of what is
out there in the field, but I believe that somebody
could put together a reasonable case for there being a
considerable reductiony, 1f no other than the words from
the reactor in Africa, the pseudoreactor. B8ut I think
it is possible to put together a reasonable case that
would give you some satisfaction. It is the same case
if you are going into try to convince you to do = lot of
research in that area. VYou could at least go through a
literature review and develop the best position you have.

Cne point that has come out in the review of
Indian Point and lioen and Limerick is that thaere 2re tuwo

mechanisms of containment failure. The two mechanisms
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are structural failure and excessive leakage. We have
in the past concentrated on structural failure because
that seems a little bit easier to come up with a number
on structural failure, but we do have lots of
panetrations in thes raactors that we have to worry
about, Jjust leakage of penetrations.

MR. KERR: ire you referring to the fact that
penetrations may be leaky before the accident starts?

MR, PEDERSEN: That’s right. Well, partly
lea<age before the accident starts, and then the
pressure that you are inducing on them can cause some of
the seals to open up and you can have excessive leakage.

MR, SEIDENSTICKER: The accident can also make
it worse. It could induce further leakages.

MR, PEDERSEN: In the area of fire risk that
we reviewed for Indian Point, really most of the
concerns we had relative to fire risk we saw in the
Sandia review. The only potential uncertainty along
that line, the potential for convection heat transfers
to cables of the gas layer building upy that was a
concern that wa hade. The definition of the control room
as a potential critical area.

The one area which we didn"t see with respect
to the fire treatment data, in trying to decide whether

a fire is suppressed in a cortain time after initiation
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or whether it leads to cable failure, the authors of
Indian Point referred to the datas of Flemming, which is
one of the references both in ours and in theirs. In
reviewing that and another similar reference, which was
Tserian =-- is that the correct pronunciation?

MR, KERR: We will accept that.

MR, PEDERSEN: Both of tham have reviewed the
same data, and it appears as though they have two
interpretations of the same data. The guestion in this
is whether == when you are trying to decide whether you
can put out a fire, you have three times to consider.
You have detection time, which is the time between
initiation of the fire and when you found out the fire
occurred. You have application time, which is basically
the time betweaen zfter you figure out thers is a fire
and the time you get down to the room. And you have
suppression time, which is the time that after you get
therey it is time to put the fire out.

The one reference implies that the cata of
Flemming is only the suppression time, where =-- that is
the reference by Tserian, a'd == I°m not used to
pronouncing these non=Swedish names.

MR, WARD: Pastolakas.

MR. PEDERSEN: In the Indian Point study they

saem to refer to the data of Flemming as strictly
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suppression times. OQur interpraetation is not clear. We
would like to ask the authors to do a little more in
that area. With respect to =-- that is really about all
I have to say about Indian Point.

with respect tc Limerick, we again reviewad
only the containment response. There is a very limited
containment response here. The comments basically speak
for themselves. The one comment we have i3 a summary
comment with respect to the event tree that was chosen,
the top level event tree. In several of the events
there are several phenomenoclogies. There are several
events that occur where you have toc integrate the
eaffects of sach one of these to make a decision as to
the probability that you assign in the end.

In one case there may be up to six
phanomenologiesy with things occurring at different
times that you have to include. It appears to me as
though if we were to improve the event tree a little bit
to not have as many phenomena involved in each event, it
woula help us in the assessment of the review of the
probabilities assigned.

I did want to make one other comment relative
to external events. 2ne is the title "extarnal
evants." Fire has heen lumped in the external avents

and really belongs back in the internal events.
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Seismicy hurricane, tornado come close to my
representation of extarnal.

MR, KERR: My impression was that the
classification of external event was based on an
assumption that internal meant equipment malfunction,
component malfunction, this sort of thing. In that
sensesy a fire is external to the system. It is not
outside it, but it is not 2 normal part. 3ut that may
not be the way the classification occurred.

MR, BENDER: Excuse me. O0Oo you have a feeling
for the basis for deciding the freguency of fire
initation?

MR, PEDERSEN: The source term?

MR. 3ENDER: The source term.

MR. PEDERSEN: It is based on this data of
Flemming and == they reviewed all the reactors”
experience up to May 1978 and looked at the fires in
e2ch of the various rooms. The one I am familiar with
is the cable spreading room, in which there were Jjust
two fires during that time.

MR. BENDER: Isn”“t that the kind of data you
ought to have as a basis for estimating the likelihood
sf future fires, recognizing that these fire protection
cr.teria have been promulgated, including the limiting

causes of fire that were not in existence when the data
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was generated?

MR, PEDERSEN: I would like Chuck to ansuwer
that question.

MR. MUELLER: Are you done?

MR. PEDERSEN: Yes.

MR, MUELLER: I will just slide in. I think
one =--

MR. KERR: Would you identify yourself for the
lady?

MR, MUELLER: Chuck Musaller from Argonne.

Cne 2f the problems we have in all of these
reviews and fire data is the mix between best estimate
and conservatism. For Indian Point we had twe fires in
300 reactor room years. It was that type of data base.
The guestion is, if you con’t use that, what do you
use? "Pastalokus and some of us decided toc use that as
a base. How one can defand taking credit for critsria,
I don”t know.

MR. EBERSCOLE: Could I ask a question just a
minute? You are at the moment on the guestion of the
probability of having a fire. 0id you have any
groundrules as to what is the susceptibility of the
plant to fire? Would it have been modified to include
Appendix R? There is a gross difference as to whether

it was, on the one hand, as a minimum Reg Guice 1.75 or
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had been altered to comply with Appendix R. Were you
teld?

MR. PEDERSEN: Wwe weren’t told, but I thirk I
can partially answer that.

MR. KERR: We raised that guestion with
respect to Indian Point, and it was evaluated.

MR. EBERSCLE: This is one inch sepzration.

MR, MUELLER: I didn’t do the fire avaluaton.

MR. PEDERSEN: What they do is basically
compare the propagation times to the fire.

MR, EBERSCLE: Reg Guide 1.75 permits the
convergence of critical wiring doun to a one-inch
separation. Therefore, it can carry fires.

MR. PEDERSEN: I am not familiar with that
level of detail.

MR, SENDER: Let me tell you why I am raising
this. Cn the one hand, we 2are using data which doces not
account for the regulatory modifications, and on the
other handy, we are defendirg the improvements in the

fire resistance by taking credit for regulations in

Appendix Ry uwhich essentially does the very thring which

you didn’t do when you used the cdata initially. There
is something funny about that. Either you don’t take a
credit for Appendix R, or if you want to take credit for

Acpendix R, take crecit for the reduction in initiators
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as well. I guessI am not comfortable with what I know
about what is going on right now, but it doesn”t make
much seonse to me.

MR, MARCHATERRE: I would Jjust like to make
one point, that I wholeheartedly agree. As a matter of
fact, this is a subject which myself and Carl Ottt at
Purdue pursuey taking credit for learning from past
experiences and for changes in regulaticens. Carl, I
might add, is gquite an exponent of doing Jjust that in
these assessments, or attempting it, at least, on the
basis that some attempt is better than none.

MR. 3ENDER: Well, I think any exercise 1in
learning is bound to teach us something.

MR. KERR: In the process oi considering other
kinds of data, there is a tzblas on page 3.7 of the
Limerick review which gives what is called a summary of
the freguency of transient initiators and the categories
into which they have been consclidated. Among those
that caught my eye was pressure regulator failure, which
was said to occur .67 times per year, and loss of
feedwater, which was said to occur .7 times per year.,

Nows I do not understand why that sort of a
f2ilure has to occur so frecuently. Is that really a
valio set of data? Are these systems so poorly designed

that that frequently one has a failure of the pressure
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mean when you see numbers likes that, do you go back and
make sure that somebody has not made a typo?

MR, EBERSOLE: I don’t find anything horrible,
83ill. That sounds like commercial grade eguipment,

MR. KERR: Well, this shouldn®t be commercial
grade equipment if it fails that frequently, Jesse.

MR, EBERSOLE: 8ut it 1s traditional to have
it.

MR. KERR: Welly I guess I don’t sae why one
does PRAs when one has such lousy equipment. It seems
to me the obvious thing is to fix up something like
that. I°m a front man for Epler.

MR, EBERSCLE: You are setting the stage.

MR, KERR: Those are valid numbers as far as
you know?

MR, MUELLER: I don“t know. I don®t have any
familiarity with that.

MR, KERR: Well, someone who is in the review
process is on the loockout for these and says, ahas this
number must be a typo or something? They don’t just
take these numbers and say -- I hope. Marchaterre, you
worry abeut this sort of thing.

MR. MARCHATERRE: I think we doy, but you also

have tc remember that at least in our case, the review
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was looked at in certain critical items and was not
attempteu to he looked at in its totality.

MR. XKERR: You were answering Mr. Bender’s
questiony I guessy when I interrupted you.

MR, MUELLER: 0One thought that struck my
mind. Pete Davis had mentioned the fact that a review
1s almost bound to guarantee an increase in risk. It
would seem to me that if each rcviewer,; especially in a
full-scale reviewy were chartered, if you will, to make
a real best estimate assumption where one goes through
and actually comes up with his best value, that may Dbe
one way of introducing what Or. Trifunac, I think, would
refer to as accountability. It is _bvious, as Pete
mentionsy it is very easy to go through and accept all
the conservatisms because, 2gain, these are blends of
best estimates and conservatisms, it is easier, 1f you
will, to attack those things that you know about that
ars perhaps not quite so conservative. So that is at

least one suggestion.
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Conclusions, where do we go next? I guess I
would like tc see 2 reassessment of the key secuencas
for Indian Point and Limerick using true best estimate
guesses on all the Jifferent brarnch p2ints to get out to
both the core melt and the peak fatalities. Cne thing
Or. Okrent mentioned concerning source terms, how
important are thase uncertainties, well, they are part
and parcel of getting from core melt fregquancy tc acute
fatalities.

Looking at some of the results, Limerick has a
core melt frequency of 1.5 minus 5. Cne out of every
six core melts kills 100 peocple. My gut feeling is that
that is not true. CQkay?

For lion, the publish¢d values were 4.2 minus
5 for core melt fregquency and 4 minus 9 for a factor of
10,000 in the same transition. Cbviously, that is =--
Jean menticned it before. It included both containment
assumptions and the assumptions on how one lumps all the
conservatisms put into the analysis befora that.

Certainly source term uncertalnties are : key
part -f tlaty sc¢ I think it is & very critical iscsue.

The last thing on documentation of accicent
scenario assumptions, I den’t know, other than simply
listing the applicable experiments, applicable snalytic

tcolsy what one can do beyond that. I guess I would
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like to see & little bit more of the latest Henry
scenario or whatever, because it seems that evarybody 1is
looking at things and thinking about 2ll the taerrible

things that can happen. At least there is one guy who

is looking at it from the optimistic view, saying, if

this scenaric takes place, we can get reductions rather
than worst case episodes or scenarios.

That concludes my remarks.

MR. KERR: Mr. Marchaterre, did you have
anything to add?

MR. MARCHATERRE: I would like to make just
one commenty, following up on some of the previous
discussion. From the complex phenomenoclogy and perhaps
the need for peer review, I think that in my cun cpinion
there are enough peocple that “ave thought about degraded
core phenomenoclogy now that one could begin to == I am
not optimistic enough to say we will reach a coansensus
opinion. You may well have a minority-mijority report.
Sut I think one could get a reasonably respectable group
of people together who would benefit from interchange
and questions that people have abouty, for instance, some
of the phenomenology that was in the Zion and Indian
Point study.

We raised some issues. we tended to raise

them as questions. 1 think there are == I guess ny
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opinion would be that there are answers to these, that
in many cases at least some of the differences could be
ironed out. As I said, I am not optimistic enough to
think we would reach a consensus opinion on
probabilities of things, but we might narrow -- it might
be possible to narrcw the range. I think that is
probably a worthwhile exercisa to undertake.

MR. OKRENT: Can I pursue that? Suppose one
wers to try the exercise you just suggested. About how
many people overall would you envisage being involved,
and about how many five-day weeks would you envisage
sach had to devota to this to accomplish the review and
the writing of the report and so forth?

MR. MARCHATERRE: I guess I would say == I am
just mentally going through names in my mind of who
might be invelvad that would give you a spectrum of
opinion. I would say it would be probably in the range
of six to ten people. In terms of time, I think it
would probably be a substantial effort,

MR. OKRENT: I can’t quantify substantial.

MR. MARCHATERRE: I would say you weuld
probably wind up with each of the persons having, in
total, I would say, would wind up spending a couple of
man months between the meetings, negotiating back and

fo~thy, probably spread out over & long paeriod of time.
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MR. BENDER: I am not sure Jjust what kind of
subject matter that group might address.

MR. MARCHATERRE: I was addressing my perhaps
seismic. I was just addressing my effort to the one
area I am most familiar withy, which would be degraded
core phenomenology.

MR, BENDER: I understood that is what you
were talking about.

MR. MARCHATERRE: I would say an example would
bey for instance, pick one of the tough ones. What
would the consensus opinion be on probabilities of steam
explosions for some of the various scenarios, some of
the various accident sequences? The questions that have
bheen raised, for instance, on crest stability. What are
your estimates that that is =-- I am raising these as
quesiions. I have no opinions.

I generally would say that the material we
have seen, I would say I generally agree with. We have
some differencas of oninion, but that®s the kind cf¥
thing I am talking about.

MR. KERR: Dre. Trifunac?

MR. TRIFUNAC: This is a comment. We dc a
PRA., We gat a list. This could happen, this could
happeny this could happen, and so forth. And we add

some numbers to those. wWe look at how *his wzs arrived
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at. Basically, we have a one-way full tree seguence
wuhich has branches, usually two or more brarches 2t esach
level.

Nows I think what would be very useful for
those people who want to use the results in their
decision process to examine at what locations of the
branching we are not Jjustified in assigning the 100
percent probability of having covered all of the
branches, because I think the past experience with
accidents suggests that we can predict, what, 70
percent, some such percentage of accidents, maybe 20 or
30 percent that come from those branches with surprises
we didn’t expect, and I would expect that at certain
places we do the branching, we shr ld be able to say
that there is another scenario that is conceivable that
we have not considered hecause we have an educated
judgment that it has perhaps a 2 percent chance of
taking place.

So that in the end, when we get the total
answer that we have a proviso saying that we believe in
a judgmental way that we have covered mayba 80, 90, 60
percent of the cases that we should have covered, and
that is something that would be helpful for those peocple
who are net in the probability business, but who want to

use these numbars as a contribution to their thoughts.
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Also, in all the fault trees I have seen, the
branching is forward, multiple branching. I Jusi. have
difficulty seeing that there are no feedback loops that
go from one side of the trees to another because some
things may have happened simultaneously, but that is a
more complex subject.

MR, KERR: Did you have anything further?

MR. MARCHATERRE: Noy I am finished.

MR. SEIDENSTICKER: They have covered my major
comments with regard to containments. I don“t know 1f
you mentioned anything about the reactor vessel. I
guass in all three of the things we lockaed 2t, Argonne,
Ziony Indian Point, and Limerick, not very much was
given in the way of discussion, let alcne documentation
of the reactor vessel. I saw interesting sentences
about control rod tubes melt., It blows out, &nd that’s
it. I°m not very convinced about that, and I can”t
convince anybody else uwuhen I do a job on that, and I
think that ought to be certainly done with a lot more
detail to convince =-- if 1it°s important, and I
understand 1t has a reasonable amcunt ¢f influence as to
the amount of core melt that would come out and how fast
it would come out: that certainly ought to be looked
ate.

I find that that is --
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MR. KERR: When you say looked aty do you
mean, have you given it encugh thought so that it would
take experimental work, or is it analytical work?

MR, SEICENSTICKER: I think it is primarily
analytical work. It might very well be one of the
things that John has mentioned. I don®t think it is the
kind of thing that you rFave to embark on a four-year
program. I think if you get three or four or five or
six people together that know about these things,
including the reactor manufacturer, I wasn’t too clear
that was the one that was involved. I would go back to
him first. I don’t know if he was the one that made
those estimates, hut he may give you a different idea of
where it failed, but I think if you could jet closer to
a consensus on that, I don®t think you need any
axperimental worke.

Just a comment on the difference between
Limerick as compared to lion and Indian Point, ion and
Indian Point being a packagey the deptn of the
structural work on Limaerick was far less for, I think, a
more complex structure. The types of failures and the
types of diaphragms and cennections and things that
coula happen in that kind of containment I think
deserved a little bit more attenticn. If they spent as

much time as they had on lZion and Indian Point, there
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might have been more things we could have commented on.
It just simply didn”t have it.

We made 2 few comments, I believe, on melt
through or partial melt through of some of thase
herizontal diaphragms and what effect that might have on
the containment capacity. I think the thing, if I
understand what you had asked earlier of what might be
some bottom line things to glasan, Number QOnes of course,
the reactor vessel failure mode is somewhat up in the
air. The other one has to do with == this is
self-serving to some extent, because we just recently
made a submittal along with others to the NRC for
research in the containment leakage characteristics for
-= at the reguest of the NRC, and it is to be inputted
intc the whole program for containment safety margins.

That isy, to get a much batter balance between
both structural failure and the leakage rate failure in
containments. I attendedy, as I think many -- I know
Chet Siess was therey and I know others were == in June
at the workshop of Sandia in Washingtony, that there was
not a crisp definition of containment. Tne ansuwer was
pretty clear. It sort of touchas on what Or. Trifunac
s2id. Virtually everyone there w2s a structural
engineer except 30b Henry, and he talked about steam

explosions. Sverybody 9lse was there tc explain how
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their structure was behaving, whereas in fact I think
you have to attack it as a2 structure and lesakage rate
failura.

You need 2 systems apprcach, if that is the
right way to use the word "systems."™ I do not mean
pushing that by saying we should doungrade the
structural work that the NRC has in place. We still
don’t know much about the way in which containments will
fail. There is an awful lot of disagreement. It is
very sensitive as to location and perhaps even the mode
of failure.

MR, BENDER: It is not uncommon practice to
design structures so they are predicted to fail in a
certain mode.

MR, SEICENSTICKER: Right.

MR. BENDER: And if you want to build
centainments that way, you certainly could. Do you have
in mind trying to look at that aspect of the cuestion?

MR, SEIDENSTICKER: Yes. In facty, I think at
some of the information meetings a year or two ago in
washington that Jim Meyers was at, we made the comment
that people were corcerned why lion, for example, didn”t
show weakness at the senetrations, and as you and I
served == I don’t want to say how long ago it was == on

some of the concrete code committees, they were
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deliberately designed so that they would not fail therse,
so that you would get ductile failure elsevhere.

Then, when I went back home and started
looking at some of the FSAR’s that we had on hand, I
found that socme people put penetrations where lion
wouldn“t have. In other weords, what was good for one
reactor you couldn’t generalize. It wouldn®t have been
a goeod argument for the next prestressed concrete or
reinforced concrete.

Soy I agree with you, Mike. I think that is
one of the advantages that, for example, concrete had,
to put the failure mode where you wanted it, but
apparently it got lost in the shuffle.

MR, 3ENDCER: Well, we have sort of got a
one-horse shay out there right now. There is a question
as to whether that is the right way to engineer thesa
structures.

Mke, SEIDENSTICKER: And of course the question
on containment is, it is all based on strength, and now
we are trying to analyze it not only using more
sophisticated PRA type analyses, but going way out in
the plastic rangey where we are talking about
deformations of inches and not fractions of an inch,
whera everybody gets excited when they see a small crack

around an opening.
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Soy I really think that growth structure
behavior should be continuad. I Jjust want to nake the
pitch that I think the NRC’s recent request for work
from four or five crganizations on penetrations
definitely needs the ACRS’s support, and I am sure from
what 1 have heard from Or. Siess this has been pushed
very hard in the past before the ACRS, and I am glad to
see it coming along.

The future thing, I just wanted to make a
couple of commants. One is, I agree very strongly with
Or. Trifunac on this idea of trying to split things into
pieces for the review. I think one of the advantages uwe
may have had at Argonne was that there werse four or five
or six of us, that we may have worked independently, but
we had the opporturity to get together at times, and we
brought different disciplines to bear.

It would have been pretty helpful to have
heard the writer of the PRA give a two to five-hour
presentation as to what he is trying to do. That would
have been very helpful, and maybe that is very hard to
do. I suspeoct it is not easy to make a short

presentation of a 13-vcoclume document.
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On the other hand, it is pretty hard to find
ite I don’%t know what question Dave was asking earlier,
but you were loocking at 7.2 or 7.37 1 have a lot of
those. A road map would have helped. And I think they
are definitely needed. But that is just because these
things are new, and I would not want to push for
uniformity.

I think the last thing is this idea of
separation. Again, I sant %o re-emphasize that I think
the review process can be greatly emphasized not only by
attacking specific problems, but by bringing together
different people, Jjust as you would for a site
selection. You really ought to send out a seismologist,
geologist, structural engineer, and probably lawyer, and
someone else.

MR. 3ENDER: You lost brownie points right
there.

(General laughter.)

MR, SEIDENSTICKER: Well, at least 2
politician at any rate. That is the sum and substance
2f my comments.

MR, EBEZRSCLE: Can I ask a2 question? You
touched on something that sounded mightly like it
related to control rod drive ejection, the thimble

failure. 1Is that what you were talking abhout?
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MR, SEIDENSTICKER: As I understand it, when
we read the reviews of how the reactor vessel, the
bottom head was to fail, that is, how the core melt was
to get outy, it was on the basis of a nozzle for the

control rods. There was a partial penetration weld. I

don”’t know if this is true for all the reactors, but one

that I know for sure --

MR, EBERSCLE: The reactor is shut down at
this time.

MR, SEIDENSTICKER: Wwhat is happening is that
the molten material is getting at that weld. It is
weakening it, anc¢ it ejects it in the sense that it
comes out. We guestion that on the basis that that may
not be credible, because by that time you may jam the
nozzle.

MR, Z3ERSCLE: You are not worried about a

m

reactivity accident, are you?

MR, SEIDEENSTICKER: No, just the structural
failure.

MR. KERR: Anything else?

(No response.)

MR, KERR: Mr, Epler, we come to you.

MR, EPLER: I guess everybody knows that I

don’t know anything about PRA. I am not an analyst, and

the things I have to say, if they are shocking to
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anybody, please believe me, I don”t intend to be
offensive. But I obsarved that having a PRA and having
identified some major contributors, there 1s 2n enormous
pressure to fix those specific items and no
corresponding pressure to fix those that have not been
made apparent.

I could illustrate what I mean by this
example. We have events that occur freguently, like
loss of load turbine trip and reactor shutdown. We have:
some that are very rare events, but you s2¢ a great deal
of attention because they are spectacular. These would
include large break LJOCA, an airplane crasn into
containment, pipe whip, turbine missiles, and a lot of
other highly imprcbable events that receive rather
extensive attention. Let’s call that Group 1.

Group 2 would be those events having similar
probabilities, but we haven’t thought of them yet. I
don’t know how many of those there are. I know & faw.
Group 3 would be those that we can’t do anything about,
like sabotage or acts of war. Soy if you look at the
ratio of those events that we spend a lot 2f effort on
compared to those that we cannot fix, then we wonder if
that isn“t Jjust about a factor of two.

I don’t want to suggest that it is a factor of

two. I 2am saying we simply don’t know.

ALDERSON REPORTING COMPANY, INC.
440 FIRST ST, N.W., WASHINGTON, D.C. 20001 (202) 828-8300



10

11

12

i3

14

15

16

17

18

19

21

24

25

220

Nowy what I am paying attention to is those
events that we have not thought of, or having thought of
them, we cannot do much about them. Let me first remind
you that 3ill Stratton, about 1960, wrote a paper in
which he described betusen two and three dozen events
where critical assemblies shut themsslves down by the
mechanism of violent disassembly.

I1f you look at it, the designs were completely
inept. They ware thrown together by pecple who had done
them extremely informally, and today we are very careful
in ocur designs. We have laarned a great dsal, but we
still have some er~crs, some we even recognize as not
very goody; but we can’t do much about them because they
are engraved in stone. They have been approvedy they
have been licensed, and w» still do them that way.

I could give some examples, but I want to get
through. We would expect to reduce the freauency of
design arrors, although it has been a large contributor
to the spectacular events. Component failure has
received a lot of attention. It is not much of a
problem. It is easily fixed. Redundancy does it very
well, but redundancy brings in no proktlems.

It you have two and one breaks, you fix the
other ona. Now they are both broken. This has happened

many times. We have lost turbines, turbirne bearings,
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and other rather spectacular eguipment failure Jjust Dy
the mechanism of servicing the wrong unit. We have
another mechanism cf testing which is essential. When
you have redundancy, you have to test to find that the
first one has not failed. Testing has been a very large
contributor to rather serious systemic failures. I
could give a dozen examples.

MR. CKRENT: Up until now it sounds like we
should have one system that we should not test.

MR. EPLER: Noy we have to be able to accept
the consequences of this mechanism, because we are going
tc have 1it.

MR. CKRENT: T am only kidding.

MR, EPLER: I know it. Now, having
redundancy, now we have a new mechanism. Having
multiole unit sites, we now service the wrong unit. And
we have had some rather spectacular conseguences there,
like losing the turbine bearings and other thingse. Then
¢e haves, strangely encugh, another mechanism for
failure. That is directions from the front office that
are inappropriate.

I could give several examples of where people
hzve been constrained te do things by directives from
the front office that were just plain wrong, and

resulted in some rather aisagresable consequences. Then
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there is one that is really shocking, directions from
the bureaucracy in Washington, and this could be either
from the NRC or the DOE, and I have examples of both
that are entirely inappropriate.

Now, these don”t appear in publishaed
accounts. They have been troublesome in the past. I
don‘t think we are going to fix any of those. So what
do we do? Well, I think to me it is obvious that therse
is only one thing that can be done, and it must be
done. We have got to increase the on-site capability,
because those guys are in the best position to fix all
of thase. We can’t sit here in Washington and do it.

I am not sure they c&n, but only they can.

MR, KERR: What is the probability?

MR, EPLER: Ask these people.

MR, XERR: Are there questions? Comment?

(No response.)

MR. XERR: Do you have anything to add to the
proceedings? Mr. Okrent? Mr. Ward? Mr. 3ender? Mr.
Ebersole?

(No response.)

MR, KERR: What is your view of the utility of
the type of PRA“s that you are seeing now in the
decision-making process? How comfortable do you feel

with using them?
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MR, PEDERSEN: We brought along John to answer
that.

(General laughter.)

MR, MARCHATERRE: By that, do you mean I have
reached the age that I am expected to be the only
philoscpher?

(General laughter.)

MR. MARCHATERRE: I haven’t really thought
about that question a great deal, but from the
standpoint of my noermal answer, top of the head answer,
it is that it is very useful if I was in a position of
having to make decisions on plants or changes in
plants. Fo~ all their imperfections, I think I would
find a PRA on the plant very, very useful.

MR. KERR: Which part of it, the aquantitative
or the gualitative part?

MR. MARCHATERRE: I am not terribly interested
whether the numbers are 10-‘ or 10-6. but it is
really qualitative. What are tne dominant contributors
to risk?

MR. KERR: We are sort of now talking about a
failure modes and effects analysis, aren’t we?

MR, MARCHATERRE: Not really. I am adding one
more comment to it. At least while I am not interested

in the absolute value of the numbers, I am interested in
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the comparative, in comparative numbers, in the zense of
what are the dominant contributors to ritk, and what
might be done to reduce this.

MR. KERR: B8ut why aren’t you interested in
the absolute numbers? As Paul Davis pointed out, I
think it is an extremely important point. You go
through these things. Let‘s say ycu are vaery
conservative in one seguence, sO you compare cther
sequences and have ten plants using the same
conservatisms, and you have a relative number. Now you
have tc make a decisiony, do I spend resources to fix
that sequence, and really, the consarvatism is such that
I should be putting the resources on some other
sequence, which has been a best estimate analysis, which
on paper looks like it is much less contributing to
risk, but actually it might be more.

MR. MARCHATERRE: I think that is a good
point.

MR. KERR: If you are assuming absolute
numbers, you have to worry about it, perhaps a good
bit.

MR, MARCHATERRE: I guess implicit in my
comment was, the sequences were all done with the same
degree of consarvatism or lack of it.

MR, KERR: Well, we know they are not.
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MR. MARCHATERRE: I think that has to be an
input into the thinking as to what we are looking at in
the PRA and what degree of consaervatism has been applied
to the various secuences. I think your point is well
taken.

MR, KERR: There is one other quastion which
has to do, I think, with how one uses it and what one
does. What have you seen so far it you had to assess
the conservative and individual PRA of a specific plant
and compare that with the differences that one might
find between a generic and a specific analysis? Which
would you say is likely to be greater? What I am really
getting at is, shculdn”t one do a good generic analysis
and assume that at least in a general sense one can use
that for making decisions, and does one have to get to
the specific plant in order to accomplish something?

It seems to me the answer tc my Guestion does
not settle that, but I think it has something to do with
an answer to that gquestion.

MR, MARCHATERRE: I would like to see what the
other people think, but just in view of looking at thaese
three that we have raviewed, it seems to ma that you
really have to be specific to the specific plent. Let
me qualify that by saying there are big churks that

could be generic in nature. The phenomena are basically
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the same, I think the example there was, the things
that were done for lion were particular to Indian
Point.

If you had those kinds of things agreed to and
ironed out, than you could concentrate on the specific
thingss but I think that the answer 1is, you have to look
at tine specific plant, when we use it in a
decision-making mode. That is my view.

MR, KERR: Suppose what you are trying %o
decide is whether the risk posed by plant in some
location is too great or greater than some other glant,
and you are not at this point yet trying to fix upy you
are just trying to decide Jhat is the risk. It seems to
me that unless you can convince yourself that the
differenca among the plants is greater than the
uncertainty in the individual analysis, you dc¢ not gain
anything by doing a specific analysis. If you go to the
next step and say I am going to try to reduce risky then
you may have to lock at the individual plant in order to
know where to allocate your resources, but many of the
studies that have beaen asked for presumably have been
asked for not to fix upy although scparently now they
are being used that way, but rather to decide, is the
risk comparable to or too great or something cf that

sort.
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And there it seems you are asking an overall
question and not asking how the individual system or
subsystem has performed, and for that there is a real
question in my mind as to whether you buy anything hy
geing te the individual plants.

MR, MARCHATERRE: I think that is a valid
pointe I would just make one comment which is, I think,
that at least my viev in looking at Zion, for instance,
because in fact at the time lZion was licensed there were
questions about the site being a populace area, and in
fact it has a strong containment. That kind of plant
specifics has to be added, I think, to what you are
suggesting.

MR. KERR: I don”t hold the answer to the
question I am raising, and I don’t pretend to, but it
seams to me it has an influence on how one allocates
resources.

MR, 3ENDER: If I were to accept the premise
as you stated it, it would not be a lot different from
saying, when WASH-1400 picked four representative plants
and made their judgments on the basis of that, you would
be able to take that judgment and apply it to all of the
plants that have been engineered.

MR. KERR: If the answer is the uncertainty in

an individual is bigger than the difference between
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members of a class, it seems tc me one could draw that
conclusion.

MR, 3ENDER: That is an important premise that
maybe didn’t come out too well. Maybe we don”t know.

MR, KERR: I certainly don’t knowy and that’s
the reason I“m asking the people who have looked at
thase things.

MR, BENDER: If the 30 percent uncertainty
dominates the risk, then trying to fix the 50 percent
will not mean very much, but if that is the case, then
dealing with the plant specifically won’t help either.

MR, CKRENT: I think there is a considerable
difference betwesen a plant that has an estimated mean
value of core melt, lat’s say of 10-‘ with 5 percent
and 35 percant numbers of 10-39 10 4 and another
plant that has an estimated mean v:iuo of 3.5 x 10 ‘.
evan though it falls inside the uncertainty band f;r the
first one. S0y I have to be 2 little bit careful about
saying, well, something falls within the uncertainty
band, and therefore is not really different, 2nd so
ferth.

In other words, it seems to me the question is
fairly complicated.

MR, KERR: I don’t pretend to know the

answer.,
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MR. OKRENT: The question isn”t, but the
answer is.

MR, KERR: I agree. I have been asked it, as
a matter of fact, but we are now putting a lot of
emphasis on individual analyses, and what I have seen
come out of these in many cases are factors of two or
three difference. Cnce in a while, a factor <. ten.
And I am not sure a factor of ten is significant, but I
am pretty well convinced that a factor of two or three
is not at all.

MR, BENDER: A lot depends on how many orders
of magnitude you are working with, If you are douwn in
the 10.6 range =--

MR, KERR: Perhaps *hat is exactly where the
uncertainties lie. They don’t like up in the higher
figures.

. MR. CKRENT: Noy but we have seen them in the
10- ’ 10-‘ region as a factor of ten difference or
more between the two estimates just todayy, so that is a
bigy big difference in a pretty big number.

MR, SEICENSTICKER: Could I make one comment?
Certainly from the structural point of vieu of the
overall containment system, I think that it has begun a
movement at least for those wno have made a significant

affort on the PRA“s to look at the failure modes of
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their containment system as a syctem. I think that has
not been true up until now. It has been codified and it
is the usual engineering demand to give me, what do you
want, one~tenth of 1 percent leakage rate per day,
design pressure, and that sort of thing.

And what we find, for example, in doing the
survey for the NRC on penetrations, and maybe that
partly answers your gquestion on generic versus specific,
the variations in both types of containments in the
material used, the sizes, the locations, the types of
panetrations, some eguipment air locks or hatches are on
the inside, some on the outside, by the time you get all
doney the variabilities between gplant designs are very
great and very hard to pin down, and each turns out to
have strong points and weaknesses that are different,
that on the surface look very different.

Soy I don’t know if that sheds any light at
all on your question.

MR. KERR: What you say is very true. OCn the
other hand, I gather from what the staff has concluded
that if you pick an individual contention, that the
staff coes not believ: that they now know how to predict
tre performance of that containment under serious
accident conditions, which leads me to believe that

there”’s a great deal of uncertainty in making
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predictions.
MR, SEIJUENSTICKER: I am always in favor of a

backup approach. The bottom line of our propcsaly not &
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proposal, but a proposed plan for containment
penetration is, there is no hope. There is not encugh
resource money and time and people to test every
posisible containment penetration. You will have to do
what amounts to a generic study both experimentally and
analytically.

MR. KERR: It is not a good analogy, but in a
4ay 1t seems to me that what we are sort of doing is
taking mortality statistics, which insurance companies
can use rather well, to predict populations and trying
to use them to predict how long I am going to live. I
den’t think thut is necessarily likely to be very
successful. That is an oversimplification, but does
anybody have any further questions or commants?

(Ne response.)

MR. KZRR: This was scheduled to enc at 2:00
Demey and it is ending at 3:00 pem. plus 2 feuw hours.
Soy I declare the meeting to he adjourned, with thanks
te all of you who participated.

(Whereupon, at 43155 pemsy the meeting wuas

adjourned.)

ALDERSON REPORTING COMPANY, INC.
440 FIRST ST., N.W., WASHINGTON, D.C. 20001 (202) 6268-8300



Tals Lis

JUCIEAR REGULATORY COMMISSION

9 certily Saat the attacred srec2ecdings sefsre the

iz the

<“are

nel
taeres?

Ratter ¢f: ACRS/Subcommittee on Reliability and Probabilistic

Assessment
Qate of Proceeding: ovember 3, 1932

Dcecket Number:

Place of Proceeding: Wwashington, D. C.

i a3 terein pgears, and that thkis Ls tas erigiaal

' TrInseriae
ar = "*e ef the Commiszsian. '

Jane N. Beach

Qfficial Reperter (Tyned)

T Laned

OqﬁicizL Reparter (Signacure)




£, S, CHELLIAH
_RRAB/DST/NRR



VIE 1S OF ¢

LIMERICK PRA, REV, 4 o 1.5 x 10°°/RY
BNL’S REVIEW T 1.1 x 1074/Ry
HIGHER ESTIMATE DUE TO:

(A) BNL ADDED SOFE SUPPORT SYSTEM DEPENDENCIES

() BNL MODIFIED PRA EVENT TREES AND FAULT TREES

(c) BNL REVISED FREQUENCY VALUES OF INITIATING EVENTS



DOMINANT ACCIDENT SEQUENCES BY CORE DAMAGE FREQUENCY
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0.32

0.12

LIMERICK

RELATIVE CONTRIBUTION OF INITIATING EVENTS

TO TOTAL CORE DAMAGE FREQUENCY
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CASE  REVIEW/RE-ASSESSMENT

(01)

(02)

(03)

(04)

MODIFIED CONTAINMENT EVENT
TREES

REMOVED POOL FLASHING AT
CONTAINMENT FAILURE

UPDATED PRA'S TREATMENT OF
FISSION PRODUCT AEROSOL
BEHAVIOR

ASSESSED EX-VESSEL CORE DEBRIS
BEHAVICR

IMPACT ON RIS

(A)

(B)

(A)

(A)

(A)

(B)

A FACTOR OF 2

INCREASE IN MEAN ACUTE
FATALITIES

A FACTOR OF 1.7
INCREASE IN MEAN LATENT
FATALITIES

A FACTOR OF 3
DECREASE IN LATENT
FATALITIES

A FACTOR OF 3
INCREASE IN LATENT
FATALITIES

PRA POSITION IS
CONSERVATIVE

REMOVAL OF THIS
CONSERVATISM MAY RESULT
IN SIGNIFICANT REDUCTION
IN EARLY AND LATENT

FATALITIES



o HIGHER THAN LIMERICK PRA
(A FACTOR OF ABOUT 7 HIGHER)
o HIGHER THAN WASH-1400 BWR
(A FACTOR OF ABOUT 3 HIGHER)

DOMINANT ACCIDENT SEQUENCE:

o LOSS OF OFFSITE POWER FOLLOWED BY THE FAILURE OF HIGH
PRESSURE AND LOW PRESSURE COOLANT INJECTION
o CONTRIBUTION TO TOTAL CORE DAMAGE FREQUENCY 427

DOMINANT CORE DAMAGE CONTRIBUTORS:

o LOSS OF HIGH PRESSURE COOLANT INJECTION
o HUMAN FAILURE OF TIMELY INITIATION OF ADS SYSTEM

RISK:
LIENT S ITJES ETRETIR
® i joria

o ABOUT 60% OF EARLY FATALITIES IS DUE TO ATWS INDUCED
CORE DAMAGE IN A FAILED CONTAINMENT

o LIMERICK PRA APPEARS CONSERVATIVE IN ITS CONTAINMENT
RESPONSE ANALYSIS '



(A)

(B)

(¢)

REVIEW BNL’S DRAFT NUREG/CR REPORT

INCORPORATE COMMENTS, AS APPROPRIATE AND ISSUE A
FINAL NUREG/CR REPORT

FOCUS STAFF ATTENTION TO DOMINANT ACCIDENT SEQUENCES
AND DETERMINE WHETHER ANY ADDITIONAL ACTIONS ARE
NEEDED TO REDUCE RISK AT HIGH POPULATION DENSITY SITE
SUCH AS LIMERICK



CORE MELT
DOMINANT SEQUENCES
>80%
UNIT 2
IPPSS SANDIA
SEISMIC SEISMIC
FIRE FIRE
HURR ICANE HURR ICANE
TORNADO LOCA-RECIRC,
LOCA-RECIRC, CCH PIPE BREAK
STATION BLACKOUT (PARTIAL)
UNIT 3
FIRE FIRE
LOCA-RECIRC. LOCA-RECIRC.

CCW PIPE BREAK



CORE MELT FREQUENCIES

IPPSS REVISED IPPSS REVISED [PPSS REVISED
INTERNAL INTERNAL EXTERNAL EXTERNAL TOTAL TOTAL
. IMDIAN
oT 2 9 (-5) 1.9 (-1y) 3.7 (-U) 1.3 (-3) 4,6 (- | 1.5 (-3)
INDIAN '
PT 3 1.3 (- 2.7 () 6.6 (-5) 2.6 (-4) 2 (-4) 5.3 (-4)

——— ————_— =



IPPSS

INDIAN PT 2

CONTAINMENT FAILURE PRIOR TO CORE MELT
INTERNAL EVENT SEQUENCES

REVISED

0

INTERFACING SYSTEMS LOCA

4.7 (-7)

© INTERFACING SYSTEMS LOCA
30 (D)

0 STEAM GENERATOR TUBE RUPTURE

AND STUCK OPEN SECONDARY
SAFETY VALVE

2.6 (-7)




® * L]
INDIAN POINT 2
CORE MELT WITH NO CONTAINMENT COOLING

IPPSS (>95%) REVISED (>95%)

0 SCISMIC 1.4 (-u) . O HURRICANE 5.4 (-y)
¢ FIRE IN ELECTRICAL TUNNEL 0 FIRE IN ELECTRICAL TUMNEL

AND SWITCHGEAR ROOM ‘ AND SWITCHGEAR ROOM

1.4 (-y) 4,2 (-4)

HURRICANE 2.7 (-5) 0 SEISMIC 2.8 (-y)

TORNADO 1.6 (-5) @ TORNADO 1.6 (-5)
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INDIAN PT 2
CORE MELT WITH CONTAINMENT COOLING

INTERNAL EVENT SEQUENCES

IPPSS ©90%)

REVISED €90%)

LOSS OF OFFSITE POWER, LOSS OF
2/3 DIESELS, RCP SEAL LOCA, AND
FAILURE TO RESTORE AC WITHIN 1 HR

3 €-5)

SMALL/MED/LARGE LOCA AND
FATLURE OF RECIRCULATION COOLING
3.5 (-5)

LOSS OF ALL AC, RCP SEAL LOCA,
AND FAILURE TO RESTORE AC
WITHIN 1 HR

6.5 (-6)

LARGE LOCA AND FATLURE OF LPIS

h
5.4 (-6)

© SMALL/MED/LARGE LOCA AND FAILURE
OF RECIRCULATION COOLING

9.1 (-5)

@ CCH PIPE BREAK, RCP SEAL LOCA,
AND FAILURE OF HPIS
3.8 (-5)

¢ LOSS OF OFFSITE POWER, LOSS OF 2
DIESELS, RCP.SEAL LOCA, AND FAILURE
TO RESTORE AC WITHIN 1 HR

1.5 (-5) |

@ LOSS OF MAIN FEEDWATER, FAILURE OF =

AFWS AND F&B COOLING
1 (-5)

9 SMALL LOCA AND FAILURE OF HPIS
.1 (-5)




* L3 | L
IKDIAN PT 3

CONTAINMENT FAILUKE PRIOR TO CORE MELT
INTERNAL EVENT SEQUENCES

IPPSS REVISED
B INTERFACING SYSTEMS LOCA 0 INTERFACING SYSTEMS LOCA
4.8 (-7) 4.6 (-7)

¢ STEAM GENERATOR TUBE RUPTURE
AND STUCK OPEN SECONDARY

SAFETY VALVE
2.4 (-7)




INDIAN PCINT 3
CORE MELT WITH NO CONTAINMENT COOLING

IPPSS (>95%) REVISED (>99%)
2 FIRE IN SHITCHGEAR ROOM AND 0 FIRE IN SWITCHGEAR ROOM AND
CABLE SPREADING ROOM CABLE SPREADING ROOM

6.1 (-5) 2.1 (-t)
0 SEISMIC 2.4 (-6) 0 SEISMIC 2.4 (-5)
0 TORNADO 9.2 (-7) 0 FIRES IN CABLE TUNNEL, CABLE
0 L0SS OF ALL AC 5 (-7) SPREADING ROOM, AND SWITCHGEAR ROOM

- 9 (-6)

0 TORNADO 9.2 (-7)

- L S ——



INDIAN PT 3

CORE MELT WITH CONTAINMENT COOLING ' =
INTERNAL EVENT SEQUENCES

IPPSS ~90%)

REVISED €90%)

Lo )

SMALL LOCA AND FAILURE OF HPRS

8.2 (-5)

MED/LARGE LOCA AND FAILURE
OF LPRS
2.2 (-5)

LARGE LOCA AND FAILURE OF
SAFETY INJECTION

6.4 (-6)
SMALL LOCA AND FAILURE OF HPIS
2.8 (-06)

LOSS OF ALL AC, RCP SEAL LOCA,
AND FAILURE TO RESTORE AC
WITHIN 1 HOUR

2.7 (-6)

0

CCW PIPE BREAK, RCP SEAL LOCA, AND
FAILURE OF HPIS
loq (-Q)

MED/LARGE LOCA AND FAILURE OF
LPRS
7.8 (-5)

SMALL LOCA AND FAILURE OF HPRS

1.5 (-5
SMALL LOCA AHD FAILURE OF IPIS
1 (-5
ATWS AND FAILURE OF F&B COOLING

7.4 (-6)

PSS -



