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PROCEEDINGS

ME WARD We will go ahead now with Agenda Item
No. 42, OGESSAR-1! report, and Mr Ebersole

ME EBERSOLE Thank you

GESSAR-11 Subcommities met yesterday, in the
absence of David Okrent, and I'm sure you all know how
impossible it is to replace him, however, | am giving it &
try

We had & lengthy discussion right on up through

today I refer you to Tab 2 The various toplos we took up,
mainly we were following up Supplement & of the SER, and | am

just going to briefly mention some of the topies there that we

did

The first topio we will, in ftaet, take up for the
first time today is discussion by the Staff, by Mr Bernero,
about core melt frequency, et cetera, and the guidelines or
the performance oriteria for the review of the new standard
plant, with some expression of what are the SBtaltl goals

We went inte the SSER No 4 and looked at the
outstanding i1ssues, and again, | noted that when Lssues are
resolved, they disappear, and I think that s unfortunate
we pumped up & few and amplified them, and | intend today teo
take the Liberty of expanding the fourth tepie, whioh s
seourity considerations, whieh is going to be very brist

because there are not many, and inelude within that some
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portion of the Staff consideration ot O E ‘s offer for
numerous potential design improvements, of whioh a few have
been adopted and are firm now in the design, and the
extensions of the conocepts that are being offered, suoch as
seismiec capability of the UPPS system

We have here -« perhaps one of the more important
topios is & detailed disocussion of hydrogen and the scrubbing
efticiency of the pool and the hot and cold condition You
can see on page 2 of the agenda yesterday we took up the
matter of detonation in some detail, i! one wants to piek
further disocussion on that

Mainly, however, | think that the more interesting
aspects of this stage of the GESSAR-II design is looking at
the potential design tmprovements, whioh of these have been
adopted -« there are very few -« have been adopted out of »
great list that was pvopqvod by O E , and | would like to
suggest some disoussion of the cost basis on which they were
and were not adopted

These were considered solely on the basis of
reduction of the dose guideline of 41000 per man rem and did
not inelude consideration of on-site averted cost, which might
have made some of these alterations and improvements more
attrantive had that been done

My understanding s this is in a Never-Never Land

state of resolution now, and I think we ought to take It up
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before we really lock up OGESSAR-II to see whether we can
justify extensions in oharascteristios of some of the offered
features or perhaps some others which were not considered
beocause of these costs

As you all know, it is very difficult to get a
design improvement identified against simply the oriterion of
the 81770 per man rem

With that, unless there are other contributions from
other members of the suboommities, which was Carson Mark and
Mr Etherington and Charlie Wylie, | am going to turn this
over first to the Staf;

MR KERR Mr Ebersole, | could get the lmpression
from your comments on cost-benefit analysis that you have the
impression that this committes has & firm position on that, it
seems to me

ME EBERSOLE No

ME KERR It seems to me that might not be the
cane

MR EBERSOLE No I think 1t is & floating matter,
but | would just point eut | am sure oertain improvements were
not adopted because of the limitations of this 41000 per man
rem basis

I turn 1t aver to the Staltl

MR BERNERO I would like to take advantage of my

infrequent appearances down here to get up a4t the podium
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For the record, | would like to say | am Bobd
Bernero, Director of the Division of Systems Integration in
the Nuclear Reacotor Regulation Office, and | am happy to say
that in & short time, | will be the Director Boiling Water
Reactor Licensing, 0 | have & dual interest in the OESSAR-11
evaluation since | expect | will be living with 1t for a good
period of time, as well as having participated in some
substantial measurs in the conduct of the review

It was said by the Chairman just before you started
as part of the housekeoping announcements that the Commission
is releasing the Severe Accident Poliecy Statement I think 1t
s fortuitous butl interesting that 1t s teday (1t will appear
in the Federal Reginter

For your infermation, you may stumble for a moment,
not recognising 1t when |t appears It s actually » dual
notiee At the last minute it had to be ohanged editorially
$0 that one noties withdraws the Octaber 1980 degraded core
rulemaking or severe acoident rulemaking, and legally that s
one thing, and then the other thing published back to back
With 14 s the severe acoident poliey statement, with whioh
you are familiar from very long revisw

Now, that poliey statement, as you know, esmphasines
attention to future plants such as OESBAR-II Bbut alse covers
enisting plants, and in essence, (he poliey statement has the

Commission saying, from what we know today, the level of
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technology and safety associated with light-water reactors 1is
safe enough, with conditions, and those conditions are quite
significant, and we are discussing some of them on this one
future plant, OGESSAR-11, today

The conditions for the existing plants are also well
known to you beoause that is the focus, o great meassure, ot
what we are doing with IDCOR, where we are looking at the
population of 120 or so0 existing plants and saying by what
means oan we systematioally and efliciently and eflfectively
evaluate severe acoident risk in those plants so that we oan
discover and suppress oultliers

We generally speak of outliers as those acoident
vulnerabilitins, severe scoldent vulnerabilities that stand
out frum an acceptable background level that would bhe higheor
than desirable, or perhaps even higher than tolerable

That process was done in ane ecase, certainly, at
Indian Point, sxhaustively over & period of many years, with
hearing, and that was far from perfect and sertainly & very
expensive and ponderous way tae de I We are looking lar a
muoh more sffioient way

For future plants, the severe accident poliey
statement i1s much more sxplioit, and we have bean trying te de
the General Bleotrio GESBAR-I! review in parallel with the
development and promulgation of that poliecy statement, and i\

Basitoally lays out sriteria by whioh you first and foremost
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take the existing regulations in their latest form, look
carefully st the plant and get that behind you, satisly
yourself that this future plant is going to satisty the
regulations in all respects, then you take in serial order the
unresolved safety iLssues, generio safety issues and the like,
and | always regret ihat the severs scoident polioy statement
I8, ! anything, glib in saying te resolve them, to address
them and resolve them

That is & very diftioult thing te do It o8 & far
different thing to address and resolve station blackout on the
OESBAR-1! than 1t is te resolve or address and resolve A-29 on
safeguards We are intellectually limited on some of them,
and L0 1% & rather diffic 1t thing to speak dispositively, to
sS4y, Oh, yes, we have addres.ed that and resolved 1t

But nevertheless, 1t is incumbent on us to look at
these plants in order to do that, te take the information base
we have, 1o address the plants to the extent that we oan and
have that as part of our overall safely judgment in saying
this future plant is ascoeptable for future lLisensing, for
refeorenceability in FDA as we speak of 14 now, or sven I we
go in that direction, If O K ehooses, in the not-tooa-distant
future 1o sven eertify this design by rulemaking through the
Commiasion, 10 CPFR 80, Appendinx O, whieh has been on the books
for ten years now

Now, the last sondition and the one that raises &
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great deal of controversy and diffieulty in ‘he future plant
review is the use of the PRA, which is, as 1t should be, a
systematio way to display what we understand sbout the safely
of this plant, the vulnerability of this plant, and determine
what is worth doing What refinements of design, what
addenda, what alterations are appropriate, are justifiable in
light of the severe acoident risk of this plant and the
overall cost or cost-benefit of such change

Now, we have here with OESSAR-II the first reasl
example of this in the regulatory process, and it differs from
the usual review in a very signifieant way, and | invite your
attention on this diffieult part of 1t, whioh is not does this
plant satisty the regulations or not, is this pilant
sufficient, does this meet ODC X, ¥ or 2 No, the i1ssue here
I8 have we gone far enough' Are we satisfied that we have
turned over all the stones?

Now, the Commission has not given us the benefit of
4 tormalliy-adopted snfety goal or set of criteria by which to
judge this s sale enough And as 1 lLike to tell people, even
it the Angel Oabriel comes down from heaven with such & safely
goal or set of oriteria on & plagque, | don't know haw to
evaluate against them hecause we don't have the sertainily te
Say this s exactly th: core melt frequency or this i exantly
the severe acoident risk off site af this plant

There 18 just far tee mueh unknown in this But it
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is a useful backdrop It is a useful descriptinn of acceptable
risk, just as the PRA work, the source term work, the severe
accident consequence work 1s a useful description of the
vulnerabiiity of this plant and the effect on that
vulnerability that one feature or another might have

S0 as we go in, it is not terribly important that
the Commission has not officially adopted a safety goal There
is certainly a range of debate enshrined by many years now -«
in faet, one of your members devoted a year or so of his life
to the safety goal The range of debate gives a clear idea of
the philosophy of acceptable safety and the best available
quantitative descriptions of that level of acceptable safety,
and we come into this forum, slong with the applicant for this
FDA, this liocense, and we come inlo this forum with the
available tools, the state of the art we have on severs
socident risk analysis, and we oan say how does this mateh
this baokdrop, this description of acceptable risk?

In general, 1l you refer to the Safety Evaluation
Supplement No 4, whioh is the most useful compendium of the
ouloome, you "' see that, not surprisingly, the QGeneral
Electrio portrayal of risk and the Staff portrayal of risk are
not the same Oeneral Elsotric ohooses core melt frequency
values and acoident release values that are different from the
Statt The Btatt is roughly one order of magnitude higher in

the ocore melt frequency And in what people call source terms
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in the severe accident releases, we are more like two orders
of magnitude higher than the G E portrayal

That is not surprising and it is not disabling
because if you look at it -- and in fact, 1t is delineated in
here in that fashion -- the Staff is saying, for instance, in
the source term arena, we choose to use what we would
characterize as a higher range of outcome You know how much
uncertainty there is. It is a matter of sactive debate on the
severe core damage phenomenology, core melt phenomena,
core-concrete interactions, all of those things

We choose to err on the side of caution, perhaps,
using, roughly speaking, two orders of magnitude higher
releases than G E does Reinforcing that, we choose one
order of magnitude higher core melt frequencies Thus, when
we do a cost-benefit analysis, we will more likely justify a
change We will more likely conclude that a certain thing is
worthwhile, worth doing We will draw that line in the sand
at what is an acceptable GESSAR-II, and a stricter position
than O E would, than they propose

Now, what that says is since we are in great measure
erring on the side of caution, that our uncertainty is
somewhat skewed then, that it may be that with later
information, we will learn not that we should have done more,
but we would learn that perhaps some of what we have done is
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But with that in mind, and recognizing that we don’t
have exact answers, the Staff went ahead and made its
judgments, and you will see or have seen in the Satety
Evaluation Report¢ Supplement No. 4 that we have chosen -- and
General Electric, 1! believe, has acknowledged -- further
additions to the design philosophy and the design approach of
GESSAR-I!, the ultimate plant protection system and certain
features associated with hydrogen control and DC power that
we think significantly enhance the safety of the plant, and
therefore are justified, and they become part of the FDA

Now I would like to add, going back to the range of
debate for the safety goals, a very important point. This is
not with respect to the arguable levels of safety We are not
hanging around a coremelt frequency of 10 to the -4 per year.
We are not hanging around a i1 of | percent increase 1n
background risk for people who live near a plant that would be
built like this

No In fact, we are haggling in a very difficult
arena, in coremelt frequency, by our estimate, where we¢ are

already down in the range of 10 to the -5 per year, plus or

minus In GE’'s estimate, it’s another decade lower than
that And in the source terms, we are well below the range of
debate

So with respect to acceptability, criteria for

acceptability, this is not a close call. Where 1t is a close
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call 1s in cost/benefit analysis And the cost/benefit
analysis in this report, in this action, is indeed based on
the dollars per person-rem.

And just earlier, it was mentioned by the Acting
Subcommittee Chairman that, why or should the Staff use
averted economic loss? It is well-known that you can more
readily justify a design improvement or a design change using
averted economic loss -- the severe core damage and coremelt
cost being immediately of the order of, you know, a few
billion dollars or more -- that you could justify it more
likely with averted economic loss than you can with averted
offsite public health risk

We know that We have had substantial signals from
our own Commission that they are not pursuing the idea of the
averted economic loss, and as you know, the Staff has
recommended it The ACRS has recommended it in a number of
ways .

No What we are doing is, we are basing the
cost/benefit analysis on the averted public health risk, and
we are nonetheless satisfied that we are achieving a very
high level of safety We are achieving reasonable
justification of design refinements for this technology, f{nr
this kind of reactor, that are good, that are worth building,
that are justifiable in the fullest sense of the word.

We don‘t feel cheated because we can’t use an
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averted economic loss measure And if I would say there is a
lingering concern, that lingering concern i1s not that the
hardware design could be justified to be something different
No, that lingering concern is the one that we would have
anyway, no matter which criterion we use, and that is that
this comes true when that plant is built. There are no
fission products in this blue book But when we build or
someone builds this plant, to make all of this PRA come true
is the lingering question and is the one we wculd want that,
in the actual construction and in the operation, we realize
the apparent benefits of this design

So with that, I would like to open to your
questions The criteria, the lack of a safety goal, are not a
problem, becauvse this does not come out to be such a close
call

MR. LEWIS: Bo?, just as a quick obiter dictum -- or
you made an obiter dictum -- that the ACRS had recommended
including averted economic cost?

MR. BERNERO. I shouldn’t go too far. In a number
of -- if you go back to NUREG-0739, the original -- which
really wasn’t an ACRS report, there has been a lot of debate
I should have said that more accurately, that some members of
ACRS have

MR. LEWIS And some have recommended against 1t.

MR BERNERO: Yes, and some have recommended against
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MR. LEWIS I just wanted to clarify the record on

that point ’
“

-

MR BERNERO And I think in their unique way, the
Commission made it abundantly clear whioch way they are leaning
in the final editing of the Severe Accident Policy Statement

MR LEWIS But don’t lay it on ACRS.

MR BERNLERO No, no. No, the Commission did that.

MR. KERR Bob, you made a comment about the way in
which the Staff arrives at numbers for risk and said something
about erring on the conservative side or erring on the high
side

It was my impression that the Gospel according to
the Staff was that PRAs are supposed to best estimates. Does
that mean that when you get to the cost/benefit stage, that
you do another PRA that’s a conservative one?

MR BERNERO: Well, no I think -- oh, any number
of -- there are some Staff members here who worked with me or
for me in the past years -- I have used an expression over and
over again for a long time -- and I think it characterizes
what happens in PRA-land correctly and properly -- and that
is, you are trying, to the best of your ability, to make a
realistic estimate, but you always approach realism from the
pessimistic side of the field

Ancd we just had an example a little over a month ago
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-- no, not quite a month ago -- the Davis-Besse incident --
and you know the controversy about feed-and-bleed and how many
aux feedpumps should you have and what kind of HPI -- and the
success/failure state criteria for Davis-Besse in all of the
analyses to date were that that plant can’'t feed-and-bleed.

In retrospect, throwing a lot of thermohydraulic
bucks into it and people, i1t looks like that plant can
feed-and-bleed, fairly marginally, at least for a ’ong time,
but its success state is not what the PRA portrayed it.

I1’'m not uncomfortable with that We want to be as
realistic as we can, but as WASH-1400 did iodine or as we have
done with feed-and-bleed capability on Davis-Besse, where you
don’t have a solid basis to make a realistic estimate, you
shoulid be very careful to know where pessimism lies and choose
to lean that way

MR KERR: Well, it seems to me that in almost any
situation that you encounter, there are uncertainties. So
what you seem to be saying is that if the uncertainty gets big
enough, you then become conservative, and I don’t know how big
is big enough, and 1 expect nobody else does either.

So it would be fair to say that PRAs generally are
conservative

MR. BERNERO: Especially if the Staff is sponsoring
or doing them

MR. EBERSOLE: Bob, there’'s a little bit of a hole,
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I think, in that rationale, about feeding-and-bleeding at
Davis-Besse or, for that matter, most other PWRs Although we
have long culled it out, the circuitry and equipment that
makes it possible to feed-and-bleed is energized circuitry,
comparatively high-voltage, 250 or 125 That circuitry is
open and exposed to a hostile environment after a period ol‘
feed-and-bleed, and presumably will die in the cold or dead

state, at which point the valves close and you can’t open

them

MR BERNERO That’s a possibility But there have
been cases -- February 28, 1980, the Davis-Besse -- when they
had a loss of the NNI bus -- you know, essentially it was a
reproduction of the Rancho Seco lightbulb incident -- and the

operator didn’t really know what was happening at Rancho
Seco He turned it on, and he fed-and-bled 50,000 gallons
worth of coolant

MR . EBERSOLE What was the containment environment?

MR BERNERO: Well, it is primary coolant It is
not that hot. And I consider that a much lesser challenge
than failure

Now in Davis-Besse, the implementation of the
procedure was somewhat delayed There is a question, as you
may know from NUREG-1154, that the operator’s definition of
“immediately do something"” was subject to question

MR EBERSOLE Well, at least in theory, you can’t
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live very long with the PORVs unless you do something to
upgrade them

MR BERNERO Yes

MR KERR May I continue, please?

MR. LEWIS Well, if I could pursue the conservatism
for a moment, if you’re not coming back to that --

MR KERR: 1 was going to another subject.

MR. LEWIS OCkay Let me just pursue conservatism

Just for the record, there are those who feel very
strongly that an approach to realism from the conservative
direction, as you so quaintly put it, is logically flawed, and
it can easily lead to non-conservative results. And in your
early comments, you made statements like, "Maybe later we will
learn that we were too conservative, and we did things that we
didn’t need to do "

Those things that you didn’t need to do, there is no
way to prove that they didn’t make the plant less safe rather
than more safe

So at least some of us believe that when you have a
large uncertainty, you should do your level best not to
approach from the conservative direction, but aim squarely at
the middle and acknowledge your uncertainty, and that that’s
the only way in which you can end up with a result which you
can characterize in terms »2f a mean and an uncor;lxnty asaund

ks

f 2N
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That’s for the record

MR BERNERO May 1 add to that?

Again, invoking the Davis-Besse as an example of
what I think you are driving at, in the Davis-Besse plant, you
may know that there is a startup feedpump that sort of has the
character of an extra auxiliary feedwater supply. But
unfortunately, it was discovered not long ago that it’s in the
same room as one of the safety-grade auxiliary feedwater pumps
and had some piping that was not appropriately designed to
withstand high-energy line rupture, et cetera

And in the gavotte that went to "What do you do
about this," it ended up that the Licensee proposed, "I will
close some valves, and I will padlock the valves, and I will
rack out some breakers, and I will do a total of about five
rather bizarre things to assure that there will be no high
energy in the line, and therefore no high-energy rupture "

And that actually appears to have made the plant distinctly
less safe, because here when that pump was valuable as a water
supply in a very real, in a very ordinary sort of incident to
begin with, it took extraordinary measures by the plant staff
to go down there and get that pump on line, you know, a series
of keys and all sorts of things

That is a classic example of how erring on the side

of conservatism may not be so -- that situation of saying, =t

will defend against high-energy line rupture.
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But nonetheless, you are faced with the dilemma,
whenever you do a PRA -- and I like to go back to that vintage
example of, how do you treat the iodine, in WASH-1400 and --
what was it? -- Appendix 4 or Appendix 6 ~-- that said, "It
looks like it ought to be the iodine salt, cesium iodide, but
there’s just not enough data " Well, we have to treat it one
way or the other, and we'll just treat it as the more
volatile, elemental radiociodine, and as you well know, there
was a partition coefficient associated with elemental
radiocoiodine that was quite generous, and there was even
controversy at that time, because that didn’t gibe with the
Reg Guide, but you have to make such a choice, and you have to
carry that choice through your cost/benefit analysis, and 1t
will pervade that analysis and give you that pessimistic side
of the field skew that I speak of to a realistic estimate

It takes care -- it can be counterproductive; it can
make the plant less safe And that’s a major uncertainty.

But the central aim -- and then stand back and say,
“That’s what I have, and there’s an uncertainty" -- still
leaves you with the need to make a decision, the need to have

some fiduciary mark, $1000 per something, to decide whether or

not you will turn to these people and say, "I want
AC-independent tiki torches for hydrogen ignition 1 want the
UPPS 1 want whatever I want "

You have to make that decision, and when you do, you
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w.ll consciously or subconsciously choose to reflect your
bias, and what I have instructed people for years and continue
to instruct them is, be careful, be knowledgeable, be as
realistic as you can, but approach realism from the
pessimistic side.

MR LEWIS This is the wrong place for an extended
debate on that point, but I think you are really quite wrong
on it But I'm sorry, Bill.

MR KERR: You know, after observing how easily you
convinced Mr Bernero of your viewpoint, I think I will forego
further comment .

MR. LEWIS: I really do apologize.

MR MARK Cost/benefit, $1000 totally out of the
air per man-rem. Nobody knows if it’s worth a nickel. It

goes into the numerator or the denominator, whether you do

benefit/cost or cost/benefit The estimate of those things is
as hairy a step as one can possibly -- protably never seen
before Until one became more than 21, one never would have

believed such hairy arguments as go into the estimates of a
man-rem or some release

In the case of the GE, I think the situation 1is
really a tremendously swampy, soft basis for any kind of
argument Four-fifths of the total risk comes from seismic.
The risk from internal is really very modest indeed.

Some large fraction of the seismic risk comes from
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some assumptions about relay chatter, which aren’t based on

any look at any actual relays, but are based on some relays

that somebody once said chattered like this

It would be entirely possible to go and say, "Look,

make sure that in this plant you use relays which are immune

to or largely defended against chatter " Then you would

change the whole estimate of seismic risk. You would change

the denominator of the cost/benefit equation. You already

can‘t get things down to $1000 for some of the modifications

which are thought of There might be good reasons, but I

don’t think this 1s a good reason

You can’t get very close -- well, you can get fairly

close to $1000, but on the basis which you simply know could

be improved, should be improved, perhaps shouldn’t be used at

all

So 1 think the situation here is not an awfully

encouraging one from the point of view of having a numerical

basis for decisions, as derived from PRA, as PRAs are done,

and can or even can be done, and that one ought to accustom

oneself a 'ittle more to saying, "We're going to rely on

judgment, since that’s what we do anyway, and in our opinion,

it would be good to have the containment inerted. "

I don’t believe that, but, I mean, you could just

say that . It isn’t going to come up in a cost/benefit

formula It isn‘t worth it at all on that basis, even with
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inflated risk numbers, and I think we shuould perhaps somewhat
tegroup, rethink, and decide that we’'re going to assert
policy, that we’'re going to make the¢ best judgment we can,
we’ll debate it, but we won’t debate it on that basis

MR. EBERSOLE Carson, could you extrapolate that to
include security?

MR MARK: Oh, in fact, in security, of course,
there is absolutely no underpinning for a cost/benefit
analysis of any kind And if there was yesterday, there is a
new one today, with the bombing last night and so on.

One shouldn’t even be attracted to go that stupid
route

MR . BERNERO I would like to speak to that because
1 think what you are voicing here is the most significant
aspect of this review as compared to other reviews. The point
1 was trying to make before, that ordinarily when we speak of
the acceptable safety of a power plant, prospective design or
an actually constructed one, we are speaking of satisfaction
of regulations, satisfaction of regulatory requirements that
are so carefully crafted that all of this mushiness that you
speak of, all of this ill-defined quantitative deliberation is
buried back in some regulatory activity that came out in all
the splendor that we have in the regulations now That a
single failure criterion, as qualified by the word and the

practice of regulation is a sufficient test of re’'iability
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And what we have, then, is in the conventional
review, we have masked these difficult problems to a very
great extent We have dealt with them generically We have,
perhaps as in the case of the ATWS rule, gone through some of
this very tortured cost-benefit analysis and then backed away
from it and said you will have that feature in that plant; a
very prescriptive, simple regulatior that derives from that
information but -- | make this argument and I must make it
very strongly -- the decision is not made by the cost-benefit
analysis The cost-benefit analysis can only display in
some consistent fashion what you know and what you don’t know
in order that judgment can be focused on the places where it
has to be exercised and exercised with as much information as
you’re going to have

MR MARK But of course, that presumes that the
cost-benefit analysis is .done as well as one knows how and not
approached from the left or the right in any conscious way

MR WARD: Dr. Kerr?

MR KERR Mr Bernero, I think I agree with your
discussion of the way in which regulations are used until one
begins dealing with the severe accidents As I understand the
policy statement, -- and although I have looked at it
carefully over the months I‘m still not sure I do -- one deals
with the severe accident issue at least for new plants on a

basis which depends rather heavily on PRA and on cost-benefit
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far as I know

And it is to that, I believe, that Mr. Mark was
speaking and not to existing plants And I don’t know how one
1s going to make those decisions, but at least the Severe
Accident Policy Statement would lead one to believe that the
PRA and other analyses of that kind would be dependent upon
significantly At least that’s my interpretation of the
statement

MR BERNERO: I agree with that. In fact, the
reason I invoked the single failure oriterion out of the
current regulations was that is a severe accident question.
Core melt frequency is a contest, or an evaluation, that goes
past the single failure criterion That is a sophomoric
evaluation It happens to give you a basically reliable
system to begin with, but then it requires the more careful
scrutiny of multiple failures, common cause failures, in order
to determine is the occurrence rate or the arrival rate of
severe accidents for this design going to be acceptable or
not

And admittedly, we are trying to be as realistic as
possible but I think the committee has to recognize that you
sooner or later will, in some aspect or another, confront
issues where you just don’t know where realism is It’s a

range of debate, a range where you don’t have sufficient test



1 data or sufficient analysis. And it’s only 1n those regimes

. 2 that | say you have to be very careful in your judgment on

3 that specific to choose how pessimistic you are or what you

4 use in that particular parameter

S But what we’'re trying to do here with this

6 cost-benefit analysis is to consistently and fairly approach

[ 4 realism as carefully as we can, and then consistently apply

8 that "realistic" cost-benefit analysis to measure

9 possibilities for refining this design and its subsequent

10 implementation

i1 Now, | have to turn Lo Staff on the relay chatter.

12 Did Staff, somehow, somewhere actually do the cost-benefit of
0 13 qualified relays?® I just don’t remember anything on that

14 subject So that I would have to take that up -- if that were

18 a separate issue -~

16 MR . WARD Did you get an answer?

17 MR . BERNERO I am getting negative nods

18 MR . WARD Well, we can’t see those

19 MR. SCALETTI: No, we did not

20 MR WARD: Thank you.

21 MR. BERNERO: The Staff did not So if you go in

22 this SER Supplement No. 4 -- I forget the table number but

3 there is a table of the stuff that GE first started to look

24 at. Table 15 4 And then the Staff, after they reviewed it,

I 25 kind of combed the field another way in sharper analysis of



the principal competitors of modification But I just don’t

‘ 2 think we did look at the chatter-qualified relays, or whatever

you might call them

4 MR WARD Dr. Remick has a question

b MR REMICK Bob, would you help me? Is the GESSAR

6 11 a modification of an existing FDA, or is it a review of a

new FDA?

a8 MR BERNERO Well, I will defer to any correction

El from Cecil Thomas The existing FDA’s are backward

10 referenceable And what you have here is a substantially

11 modified design over the original GESSAR, and the issue -- and

12 the phrase used for the issue in the Severe Accident Policy
‘ 13 Statement was forward referenceable FDA -~ use in future

14 cases And that’s where you get the big threshold of you have

15 to follow the Severe Accident Policy Statement, the CPML rule

16 and all that kind of stuff 6o i1t’s really a different FDA,

17 substantially different

18 MR REMICK So you are approaching it from that

19 standpoint.

20 MR . BERNERO Yes I am dealing with it as a new

21 FDA . It builds on that previous history

22 MR REMICK I have another question. You have

23 referred to rulemaking for the design certificate in Appendix

24 0. For sometime ! have been making the claim that I am not

sure anybody knows what that rulemaking would be Do you know
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1f I am wrong? I haven’t found anybody that has told me I am
wrong yet, but I keep asking or making that statement, that I
don’t think anybody has thought out what that means

MR BERNERO Well, I would second your comment
because we have never done that And we have had discussions
in Staff that 1f we ever sit down to do it, we really have to
go through the protocols rather carefully, because it hasn’t
been done Would the Commission sign SER’s, you know, what
would be done? It’s a rule prerogative in principle but there
is no precedent, no practice, to which we can look. And
internal discussions in the Staff, and I believe to some
extent in OGBC, have kind of explored this

Perhaps GE would be the first applicant to go for
that And I think part of their decision would be what is 1t,
you know, what sort of resources would it take

MR . REMICK That’s exactly my point. I don’t know
how anybody can make that decision without knowing what
ballgame they’re get’ing into

MR BERNERO That’s really one of the reasons that
the forward referenceable FDA is an alternative in the policy
statement that was added, because it was really kind of a
Pandora‘s Box, this rulemaking by Appendix O, including the
NRC people It wasn‘t too clear what that would take, how
long it would take, you know, the hearing mechanisms and all

of that to be established
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MR WARD Okay Jesse?

MR EBERSOLE No more questions? Let me ask
Ger..ral Electric, do you have any observations on any of
this? On any of the discussion?

MR SHERWOOD I am Glenn Sherwood of GE I could
give you a little background on attitude of the GE engineers
to cost-benefit analysis That is maybe appropriate And 1
think -- to be perfectly candid with you, I think they really
disdain cost-benefit analysis

Qur engineers in the Nuclear Division are under the
same scrutiny as other GE engineers in our Airplane group and
our Steam Turbine, and therefore, they take great pride in
their work But as they have done for decades, they
essentially do their engineering by engineering judgment.

And we think, for example, that the GESSAR plant has
probably the lowest core melt frequency of all the current
generation of plant, if not the lowest, and probably the best
off-site risk of all of the current plants

So at least within General Electric, we rely on good
engineering judgment, just as we have for decades We do
cost-benefit analysis when we're forced to do it, but we
really don’t put much stock in it

MR EBERSOLE: Thank you

MR LEWIS When you do it, do you do it

conservatively?
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MR SHERWOOD Oh, of course

[Laughter 1

MR EBERSOLE Any other questions?

[No response . ]

Thank you, Bob The second topic on the agenda is a
discussion of hydrogen and related matters like scrubbing
efficiency and the suppression pool and so forth I believe
that is General Electric’s topic

MR SHERWOOD That will be Dr Debbie Hankins.

[Slide ]

MS . HANKINS ! am Debbie Hankins I don’t know if
we had a miscommunication on this agenda item, Jesse, from
what you just said, but we had limited it just to the
discussion of the hydrogen 1ssues. We weren’t going to go
into the source term

MR EBERSOLE That’s correct. I really didn’t mean
source term Just what you have up there

MS HANKINS: Okay Thank you

The agenda asked for specific topics, so I have
tried to address those in the order in which they were
listed The first one was on the rate and amount of hydrogen

The generation rates that we see for the full core
melt scenarios -- and I will remind you that in a GESSAR PRA
we analyzed full core melt soenarios as opposed to the

degraded core scenarios, that for example, the hydrogen
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control owners group 1s analyzing

For those scenarios, the generation rate varied in
time during the sequence and for various sequences, from about
4 to 1. 6 pound mass per second Those are about the range
that HCOG is analyzing in their experimental work

The total in-vessel hydrogen produced, again, varied
by sequence from about 1300 to 2300 pound mass There’'s only
enough oxygen in the 238 MARK III containment to support the
combustion of about 2480 pound mass of hydrogen, and that’'s
equivalent to about 67 percent of the active clad as opposed
to the hydrogen control rule which states you must analyze --

MR MARK Could you help me? That 2480, that’'s the
total air space -- wetwell or drywell?

MS HANKINS Wet

MR MARK How is it broken down, roughly?

MS_ HANKINS I think i1t is 1.1 times 10 to the 6
cubic feet in the wetwell, and what is it, about .4 times 10
to the sixth for the drywell

MR MARK So a quarter of it is in the drywell and
three-quarters in the wetwell

MS HANKINS Yes Maybe even more than that, a
higher percentage in the wetwell

Ti.is is assuming one burns down to S5 percent
oxygen, and it’s enough to support the combustion of 67

percent metal-water reaction The requirements of the CPML
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i rule are that you must have a system capable of handling 100
. 3 percent metal-water reaction in the active clad

3 Again, we had some discussion yesterday about

E whethe. one would go down to S percent oxygen or if one would

5 have complete combustion Theoretically, you could have

6 complete combustion, however, the way we envisioned these

7 acocident scenarios is that the hydrogen would be bubbling up

8 through the pool and you would actually have multiple

K ignitions So eventuazlly, once you got the oxygen

10 concentration down to 5 percent, you could not have -- or

11 continue to have ignitions So that’s why we say it is 67

12 percent equivalent
. 13 In terms of hydrogen detonations, when we did the

14 original PRA we assumed there was about a 26 percent chance of

15 a global hydrogen detonation which would cause simultaneous

16 failure of the drywell and the wetwell Qur understanding of

17 detonations, and in particular global detonations, today is

18 that in fact, they will not occur And as such, the original

19 PRA results are conservative compared to the analysis, if we

20 were to perform it now in 1985 as opposed to 1982

21 That understanding comes from testimony that was

22 given a the Perry hearings by Dr Bernard Lewis who i1s a

23 recognized world expert on combustion phenomena. He says that
‘ 24 in the MARK II]l geometry you simply cannot have the proper

2S conditions to have a detonation We have some disagreement
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with the Staff in that we say that the oaly way to fail the
drywell through hydrogen phenomena 1is by a global hydrogen
detonation The Staff assumed a certain fraction of the time
one could have a local detonation that was capable of failing
the drywell We do not agree with those results, we think
there is insufficient energy to fail the drywell for a local
detonation

Because of their assumption on local detonations
failing the drywell, the Staff is showing a high seismic risk,
which can then be reduced by about a factor of 2 with the
implementation of igniters which would burn the hydrogen in
low concentration and preclude the possibility of
detonations Again, we disagree with that analysis so we
would not show the same type of risk reduction for igniters

We do agree with the SER in the sense that there is
no risk reduction for hydrogen for internal events

[Slide . ]

What we are talking about is this was the original
PRA without us Again, this i1s the BNL staff assessment of
risk The GE numbers are substantially lower.

Today, since GE has committed to the implementation
of the UPPS design, we would say the GESSAR design is really
here And if one takes the design and adds then igniters with
the back-up power supply, the risk reduction essentially is

iero
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The large risk reduction shown here for seismic
events again is related to that assumption of LOCA detonations
failing the drywell and we believe that when a realistio
analysis, even approached from the pessimistic side, is
performed, that these numbers will not show that kind of a
risk reduction for seismic events with igniters

[Slide ]

Despite our disagreements, GE has committed to
provide a hydrogen control system that is consistent with the
outcome of the HCOG program and the NRC review of that
experimental and analytical program

The NRC is requiring an SER for it, that we provide
a diverse power supply for the igniters, and this is to supply
power to the igniters for the case of station blackout, just
the dominant core melt event

We find no technical justification for that back-up
power supply However, GE will comply with the SER, we will
provide that back-up power supply

In addition, relative to hydrogen, we have also
provided the UPPS system Once again, despite our
commitments, our position is that hydrogen control is
unnecessary, that it provides no risk reduction, in that the
risk is already low We find no justification in particular
on a cost-benefit analysis for additional hydrogen control in

the GESSAR plant
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But, again, we will comply with the requirement

(Slide )

One of the other issues that is on the agenda
related to hydrogen -~

MR MOELLER Excuse me On your cost-benefit which
did not support it, how close was it? Or, you know, was it
miles away from -~

MS HANKINS Yes, orders of magnitude

MR MOELLER Thank you

MS. HANKINS Oh, | th... it you just look at the
internal events, using the Staff BNL analysis, they are
showing no risk reduction 1f you show no risk reduction and
divide it into the cost, it’s a pretty high number

MR MOELLER. Thank you

MR REMICK Could we have a copy of that slide at
the table?

MS HANKINS It is in SER 4 It was one of the
handouts yesterday

One of the questions, because hydrogen phenomena in
a BWR, or because of the suppression pool, can be different
than what one sees in, for example, large dry containment or
even an ice condenser, and that as the steam and hydrogen 1is
delivered to the pool and it starts to bubble up through the
pool, the steam is stripped out, and what is released from the

surface of the pool is essentially pure hydrogen
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And that hydrogen then comes upon an ignition source
such as an igniter, and can burn in what we would call
diffusion flames And the question arose, what would be the
impact of those flames on increasing the probability ot pool
bypass by either failing a sealer or a penetration in the
drywell?

The drywell equipment hatch in the GESSAR design has
a ftive-foot concrete shield plug between the wetwell air space
and the seals itself

S0 we don’'t feel that there is any potential for
flames impacting those seals

Likewise, with the personnel air lock, it also has a
cement shield plug

The electrical penetrations which are five foot long
are potted with a Portland cement mixture There was a
concern with the MARK-! containment that if you had high
drywell temperatures, the compound that is used for potting of
the electrical penetrations is an epoxy type substance that,
given high temperatures, becomes more fluid And then with a
pressure differential, there could be substantial leakage
through those penetrations

The design of the penetrations for GESSAR are
substantially different, and the Portland cement material can
go to very high temperatures without losing its integrity

S0 we don’'t feel that standing flames, either from
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the standpoint of the equipment hatch ai lock seals or the
electrical penetrations, would have any effect on the
integrity of the drywell

I have just one chart, and that will complete my
presentation, if it would be all right with you, and that was
a question on the ablation of the RPV pedestal. 1f we could
do that, then we wouldn’t have to have GE and the Staff --

MR EBERSOLE Yes, that’'s the next item on the
agenda You flew right into it, didn’'t you?

MS HANKINS The question arose at the last
committee meeting --

[Slide )

-« we were discussing whether temperature effects
could have any impact on the drywel!l structure and this molten
core in the pedestal region Could the thermal gradient cause
stresses in the drywell structure and cause loss of integrity

That question was answered in the negative, in that
we did not have any concern from the thermal stress, but
another question arose, and that is what about the ablation of
the pedestal region, and could it in fact -~ the ablation
result in the loss of the RPV and loss of drywell structure
and potentially containment integrity?

We went back to San Jose and looked at this issue

One thing we would like to know is that the pedestal

design that was analysed and that Jack Rosenthal presented at
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the last committee meeting was a pure concrete pedestal It

was very similar to the design, for example, that they have in

Grand Gult

The GESSAR pedestal is a steel-concrete composite

It is two concentric steel rings Each are one and a half
inch thickness They are connected with steel shear ties, and
the concrete is filled in between But the primary structural

support comes from the steel, not from the concrete.

S0 we did an analysis starting with conditions that
were on Rosenthal’s chart, and we said okay, let us assume
that the first | 4 meters of concrete have been ablated and,
as such, the inner steel ring would also be assumed to be
gone

We assumed that the only support is provided by the
outer steel shell whioch would then be at a radial distance of
1 8 meters

And further, let’s assume that that steel shell is
at high temperature

Look at the loads, the weight of the RPV, the shield
wall and other squipment and the weight of the pedestal
itselt We looked at what that would mean in terms of the
load per unit area of that outer steel shell, and found i1t was
about 3 4 kst was the load the outer ring of the pedestal
would have to carry

The yield strength of stewel at 1100 degrees
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Fahrenheit is about 21 ksi There is a tremendous di.fference
between 3 and 21 And because of that, we felt that there was
a very substantial margin and that the pedestal will in fact
carry the loads

As such, we see no loss of the pedestal, the drywell
or the containment as a result of this ablation challenge.

MR EBERSOLE May I ask a question? I gather that
all of the structural material between the two shells was
standard concrete as well as the foot down below it. The GE
design looks strangely almost already as a sort of a pot which
might contain the molten core and some steel from the vessel.

I would guess that it might have been of minor cost
additions to do something or to put something besides just
plain concrete in those areas Did you-all look at that?

MS . HANKINS You mean in terms of like a core
ladle?

MR EBERSOLE Whatever

MS HANKINS We did look at that very early on in
‘80 or ‘81 when we were doing some assessments on
core~catchers And what we found was putting a material down
there that would decrease the penetration rate would drive the
heat in the upward direction, and we were more concerned about
having drywell failure due to the heat in the upward direction
than just allowing it to go into the concrete

MR EBERSOLE I see You really have an absorptive
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concept

MS. HANKINS Right

MR EBERSOLE Then that would either tend to go the

other way, that would make it even more absorptive than plain

concrete Did you do that?

MS . HANKINS Well, we didn’t want it penetrating

the basemat

MR . EBERSOLE: Okay

MS HANKINS: So there has to be a happy medium

there

MR. EBERSOLE Right So this is it, plain
concrete Thank you

MS HANKINS That’s all

MR EBERSOLE: Any questions?

MR REED 1 thought 1 saw something on one of those
slides that said "committed to UPPS " Is that something new,

that commitment?

MR . EBERSOLE We are going to take that up later

MR . REED Oh Okay I just wanted to come to a
better understanding

MS HANKINS: We were reminded by the S.aff in
yesterday’s presentation that in addition to committing to the
igniters, the back-up power supply, that GE is also committed
to UPPS as part of the resolution of hydrogen control And so

that is why 1 added it to the chart
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mMr. EBERSOLE Debbie, I think the committee might
be interested in your objections to the ignition system,
including your grounds that 1t costs a great deal, in that it
carries the burden of the spray system, which is the major
part of the cost As 1 recall, it was about 1 million for the
igniters and about 9 for the sprays.

I don’t think the committee -- at least my guess is,
they don’t understand why the igniter system carries the
burden of this, of the sprays

Could you clarify that?

MS . HANKINS Well, let me clarify that the system
that we have committed to, which is consistent with HCOG, is
just the igniter system with the back-up power supply, which
is about $1 2 million

When we did our original assessment of hydrogen
control for the cost-benefit analysis, we at that time
included a heat removal system In other words, a way of
powering the containment sprays independent of the present RHR
system. And we did that based on the assumption that that
would be needed in order to preclude loss of containment
integrity for full core meltdown scenarios

I think BNL and the Staff have done some analyses
that say the containment may or may not survive without sprays
operating during the hydrogen release.

Again, that independent containment cooling system
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upped the cost from about »y w.li.... 1o 2 total of about $10
million, and that was using the cost-benefit.

But again, even if you did the cost-benefit with the
$1.2 million, you are still orders of magnitude away from the
cost-benefit ratio of 1

MR. EBERSOLE And the configuration now does hav;
these sprays or not?

MS HANKINS: No.

MR. EBERSOLE Any questions?

[No response ]

Well, thank you very much.

1 am going to ask the Staff to comment on this

topic

Do you have anything to say?

MR. MOELLER In the Staff’s comments, it would help
me to understand better -- | gather on backfits, you do

cost-benefit, but on what you might call a forward fit or a

new design, you don’t have to justify cost-benefit

MR. BERNERO No, yuu do cost-benefit analysis on

both. It’s just what goes into the equation differs Clearl

if you are backfitting to an existing plant, replacement power

cost is going to be a very significant thing for anything, you

know, for downtime. Rip-out costs Backfitting the pedestal,

for instance, would be terribly expensive

But in a future plant you do the cost-benefit
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analysis, recognizing that you are dealing with lines on paper
and engineering costs, looking forward, rather than ripping
out and backfitting

But you do the cost-benefit analysis and have to
exercise the same precaution in both cases. You can’t get an
exact equation, you can’‘t get an exact answer that just gives
you a numerical decision process It just can’t be done.

MR MOELLER: Well, in the presentation we just
heard, though, if there is no benefit of the igniters, how do
you require them?

MR. THOMAS I believe the difference is the numbers
that are assumed or the numbers that result from the
calculations, ! believe the Staff’s numbers do show an
incremental benefit, and GE’s numbers do not. That is the
main difference

One point of clarification: At least I was slightly
confused -- I believe the GESSAR design --

MR KERR Excuse me I thought Dr. Hankins said

that BNL’s numbers showed no benefit Did I misunderstand?
Oh, for internal events Okay
So it‘’s the seismic -- thank you

MR THOMAS The other point of clarification, just

to make sure, I believe, that GESSAR design does include

containment sprays, but not the separate dedicated sprays that

you mentioned; is that right, Debbie?
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MS HANKINS Yes

MR THOMAS: They do contain containment sprays, but
they are not separate from the RHR system, as Debbie
described

MR KERR: Well, what would a spray system be
dedicated to, if it weren’t dedicated to containment heat
removal? I mean you referred to the second cne as a dedicated
spray system. The other one is undedicated, I take it.

MR. THOMAS: Perhaps GE could elaborate on that,
since -- since they brought up the subject

MR KERR Well, you are the person who used the
term What did you mean by dedicated?

MR THOMAS Totally independent of the normal RHR
system

MR KERR Are you talking about two independent
systems?

MR THOMAS: For the purposes of cooling for severe
acz2idents and hydrogen burns and so on

MR EBERSOLE.: There is a sort of a curious
relationship, Bill, about the potential for bypass of the
drywell that makes these sprays important or unimportant

This design -- it’s sort of difficult to get a
bypass for this design, but some plants you can -- you have a
higher probability of bypass

1 understand that those have sprays in part



1 dedicated to accomplish a function after bypass of the

. 2 drywell;, am I correct? I hear that is more or less the
3 eritical consideration, is the potential for bypass or not
4 bypass, or no bypass, rather
- This design has just about precluded bypass.
6 MS . HANKINS The sizing of the containment sprays
7 is based on an assumed bypass from the drywell to the wetwell
8 air space, assumes steam bypass under LOCA conditions. That
- bypass we realistically don’t believe exists, but for
10 licensing purposes, design basis purposes, it is
11 included. Where we would use the sprays would be for, you
12 know, cases where you need additional containment heat

. 13 removal .
14 MR EBERSOLE 1f you should get substantial bypass
15 with some of the old designs, like the loss of a downcomer
16 from PRV or something like that, you will only escape by spray
¥ condensation because you are going to lose suppression
18 condensation.
19 MS . HANKINS Most of those bypass mechanisms are
20 included in the MARK III design
21 MR. EBERSOLE Right
22 Any further comments by the Staff on either this or
23 the ablation problem of the vessel support?

. 24 MR. SCALETTI We have a presentation by Dr Pratt

293 from BNL.
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MR PRATT My name is Trevor Pratt I am with
Brookhaven.

[(Slide.]

Before I launch into the discussion of hydrogen,
perhaps I could clarify the point that Debbie was making with
regard to internal events and the change in risk associated
with the hydrogen control.

This is a copy of Table 15 9, which is in Supplement

4 to the SER What Debbie was talking about, if you look at

the base case with UPPS -- and this, they would argue, is
GESSAR now -- you have 33 person rem with UFPPS, which is a
reduction of quite a significant amount without UPPS. The use

of igniters would take you down from 33 to 31, which is not
zero but it is not very much.

1f you assume perfect hydrogen control, you would go
down to 23 Now, let me explain these calculations because
the headings here may be a little bit confusing

We have to make an assumption We were
extrapolating a deliberate ignition system into a regime which
it was not designed for. That is full core meltdown events.
We weren’t sure how that machine would work in that
environment. So this calculation, which we have labeled
“ijgniters," assumes that you will lose the containment
building shortly after vessel failure because of uncertainties

associated with the core debris coming out of the vessel and
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This calculation, with perfect hydrogen control,
assumes that you maintain containment integrity and drywell
integrity until you fail many hours later into the accident
sequence as a result of buildup of partial pressure of gases
due to core-concrete interactions.

There is an argument, of course, and if you look at
some of the hydrogen generation rates during the full core
meltdown event, that indeed you could maintain containment
integrity during that period of time, and if the UPPS was
operating successfully, perhaps that could also help you. So
again, to say that this would be the only benefit -- it’s a
range, if you like, of possible benefits from the system, and
certainly this is true that if you inarted the containment
building with perfect hydrogen control, that is what you would
get, but you might also get there by the installation of the
device, as well.

I don’t know whether that helps clarify the point,
bu’ that is what really we were talking about.

I have two presentations for you, and we can go
through as much detail as you would like The detailed
discussion on hydrogen is not quite as detailed as it was for
the subcommittee, and I have taken out quite a few of the
Vu-graphs, and again, we have all of the backup slides, so if

you do want to go into detail, we can certainly do that,
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What I would first like to do, though, is to point
out that there are two differences in the way we have done the
assessments, and some of the items that were identified for
discussion fall into two categories When we dealt with
GESSAR-I1 PRA review -- and Debbie has already alluded to this
-- we were looking at full core meltdown events

The initial submittal did not include any provision
for hydrogen control. There was a very high probability of
containment building failure in the PRA and signficant
probability of early loss of drywell integrity, so we weren’'t
really looking at what were acceptable hydrogen generation
rates, how much hydrogen should be oxidized. Debbie pointed
out you don’t need to oxide a great deal of the c¢ladding
before you run into trouble.

8o there we were looking at full core meltdown
events and not dealing with the specific topics that were on
the agenda, and again, the containment event trees that went
into Supplement 2 of the SER dealt with full core mel tdown
events and not these degraded core events that we were
discussing with HCOG.

So the impact of hydrogen control was really only
addressed in Supplement 4 to the SER

(Slide 1

My second slide goes through some of the

interactions that have been going on between the NRC and
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HCOG Here we are dealing with degraded core events The aim
is to maintain containment integrity Therefore, we are
interested very crucially in the amount of hydrogen produced
and the rates of hydrogen production so that we could, in
fact, design the system and ensure that the system works.

And the issues that were brought up by the ACRS
related to optimum ignition sources, type of power supply,
limitations of the sources and the effect of standing flames,
really impacted this particular assessment. And again, I have
a Vu-4-aph that will touch on the status of our interfaces
with HCOG.

But the potential for hydrogen detonation, which is
one of the items that you brought up, was related specifically
to our assessment of GESSAR in the absence of hydrogen
control

[Slide 1]

What I did with the subcommittee yesterday, and I
think it worked well and we will try to do the same thing
today, is I put up this Vu-graph, which really outlines the
various steps that we in the Staff took to determine the
potential for damage to the structures as a result of
detonations.

We have gone through some of these Vu-graphs already
with the ACRS a couple of months ago. It was a rather hurried

presentation So we can go into more detail if there are any
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1 don‘t propose, in view of the time, to go through
every one of the Vu-graphs that are in your handout.
Basically, we looked at hydrogen generation, and as 1 say,
there were not terribly large differences between our
assessment of hydrogen generation and those given by G E. We
were both using the MARCH Code and gave our usual generation
rates

Again, looking at distribution, both of us looked at
the potential for local distributions to occur in the
containment building --

MR KERR As 1 remember, the MARCH Code will tell
you how much hydrogen you generate if you tell it how much to
tell you

MR PRATT That is certainly true. You know, I
have been through this with you many times

MR KERR I just wanted to make sure it was still
consistent

MR FRATT Most of the control that you have,
though, is really in the core siumping phase of things
During the initial core degradation --

MR KERR 1 am reminded because within the week, I
have heard an exposition on what is called tweeking the MARCH
Code

MR PRATT You are referring to last week’s
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presentation, yes 1 was there, too So again, as you point
out, you can get wide ranges in hydrogen generation rates and
total amounts of hydrogen released And just a point that was
brought up earlier in terms of the way we tried to go with our
assessment, when we quant fied our containment event trees, we
did go with a central estimate on what the event tree should
look like and that is coming from our assessment in MARCH
in its reasonable form

You can go to extremes in MARCH and get more severe
consequences and more optimistic assessments and, again, get
less impact, so we did have a high containment event tree and
a medium and a low, and when we looked at our cost-benefit
analysis, we were looking at our best estimate containment
event tree We really only looked at the high range when we
were looking at our source term uncertainty study

And there again, just so that we are not confused,
our high range on the source term was not as extreme, for
example, as you have heard from QUEST, where they went very
extreme and had an extremely wide range of uncertainty

I have Vu-graphs that 1 gave to the subcommittee
yesterday which will show you very clearly that the upper
range of our source term estimates was very close, and in

certain cases were not as high as some of the mechanistic

calculations that you would get from the suite of codes coming

from ASPO
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So i1t was an attempt to make a very realistic
assessment of what the range might be We did not go to the
extremes that, for example, QUEST went to, and I think that is
a very important point

MR . MARK: A question You have headed this slide
"Hydrogen Detonations "

MR . PRATT Yes

MR MARK Does that imply that you really have no
concern over hydrogen deflagration?

MR PRATT Oh, not at all, no This is purely
because the agenda item pointed out was for detonations, and
what | wanted to do is to note on this Vu-graph the various
elements that went into that assessment so that 1f there were
questions on &« particular area, we could then go to the more
detailed Vu-graphs and discuss that

So no In !acf, at the end 1 have a couple of
Vu-graphs that Jack Rosenthal, I think, gave to you at the
last meeting that gives you the general effect of detonations
versus deflagrations and how risk changed around doing that,
but most of the time you would expect deflagrations, and it is
only very rarely that we get the detonations

MR. MOELLER What does DDT stand for?

MR PRATT This i1s the transition of deflagration
to detonation, transition, and it’s once you start a

deflagration, how that would accelerate and go sonic and
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become a <hock wave So again, as | say, the hydrogen
generation rate was based on parametric studies with the
MARCH

For distribution, we used an in-house computer code
to look at hydrogen distribution and checked that against
HECTOR, which was developed at Sandia as part of a research
program for NRC

By looking at the distribution as a function of
time, you could find out over the timeframe of interest when
you might get detonation, when you may get detonable
mixtures And just to address a point that Debbie made
earlier, we feel that local detonations will cause damage
There were -- | wouldn’t really call them local detonations
The distribution that we looked at -- and I have a typical one
here in your handout --

[Slide ]

This shows the distribution across the various
volumes that we set up At the high range, we are talking
about a 20 percent mixture of hydrogen, and at the lower
range, about a 15 percent So again, propagation of the shock
wave from the enriched area into the lower enrichment, I
wouldn’t think would affect the shock wave movement

Therefore, | really wouldn’t call this a local
detonation because it was traveling from the rich region into

the weak region and failing at this point The assumption was
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1 that the reduction in concentration did not slow down or
. 2 affect the shock wave
3 MR MARK Well, it will cut the pressure by a
- considerable factor
S MR FRATT Moving into this region?
6 MR MARK Yes The detonation, if it propagates at
4 15 percent, is certainly not the same thing as propagating at
8 30 or 20
9 MR . PRATT At 20 percent, the difference is
10 significant between this? In the calculation that we
11 performed -~

L8]

MR MARK Something like the factor in the energy

-

‘ 13 source

14 MR PRATT Well, as | mentioned when we met last

15 time, the calculation that was performed by CSQ at Sandia was

16 based on an 18 percent uniform across the containment

17 building, so there may be -- what you are saying is for this

18 region there may be a slight -- well, there could be a

19 significant increase in the pressure pulse

20 MR MARK Well, 1t will -- I’'m not sure just how

21 Maybe Lewis can tell us The energy in the burning front is

22 going to be much affected by the concentration of hydrogen,

23 essentially linearly, and that will reflect in the pressure
. 24 and the pressure history That is really quite a bit beside

29 the point You might get the propagation you speak of
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MR PRATT Yes Well anyway, just so you know the
the calculation that was performed, as we mentioned yesterday,
we did two calculations One, of course, was the CSQ
calculation that was performed at Sandia, which was based on a
uniform 18 percent concentration, and the other one was to
look at the shock wave as a simple Chapman/Dugay calculation,
and they were sufficient to fail the structures, we felt. By
conversion of the next step --

(Slide.)

MR MARK On that slide, your conclusion is that
the hydrogen distribution, except for a rather transitory
period, is effectively uniform There is a period of -- 1
don’t know what that scale is How long is it out of
equilibrium?

MR PRATT Well -~

MR MARK: For about ten minutes

MR . PRATT Yes, that’'s right But be careful This
we kind of chopped off here This would be the in-vessel
hydrogen production, and then you would expect after vessel
failure that this would start to build up again as a result of
core-concrete interactions

I have separate slides -- I didn’t bring them with
me -- that show the effect of the additional hydrogen
generation at later times

MR MARK Look, it will raise the level, but it
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will still not disturb the uniformity

MR PRATT Right And I think when you look at the
containment event tree for the later times, you will find that
there is much less distribution in the phenomena because of
that very fact What we find is that during the early stages,
there is possibility of deflagrations and so on, whereas later
on, because of the later times and the fact that it is not
distributed as well, you do see a difference in the
containment event trees, that’s right.

[Slide 1]

So again, after we move on from the detonation, we
then looked at the potential for detonations to occur, and the
assumption that we made, as I mentioned, is that if i~
above 18 percent to 20 percent, we would get detonation
looked at the magnitude of the shock loading I didn’t
mention that we used two assessments, one the Chapman/Dugay
and the other one the CSQ load, ant then we converted those
dynamic loads through an equation that G E. used, which looks
at the materials that the shock wave was seeing, and converted
the equivalent shock loading into an equivalent dynamic static
loading

Let me say that again Converted the equivalent
dynamic shock loading into an equivalent static load, and
compared that static load against the estimates of the

capability of the structures We did have some discussions
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yesterday with the subcommittee on the appropriateness of that
in particular

So again, if there any particular quetions that
anybody would like to go into on any of these items, otherwise
1 don‘t plan on going through all of the Vu-graphs, in the
interest of time

MR . WARD 1 guess there are none

MR PRATT Okay Let me just move on, then, to the
last couple of Vu-graphs, which illustrate the --

[(Slide ]

This will give you a very brief status of the
interface that is going on between the NRC Staff and the
Hydrogen Control Owners Group. The Staff position regarding
accepability of hydrogen release histories is defined in
letter from Boh Bernero to Hobbs dated June 24, 1985, and I
think the issues that the NRC were bringing up related to
hydrogen release rates and the amount of hydrogen oxidized
were relevant to this particular consideration

And basically we have arrived at three cases that
the HCOG people should look at in terms of encompassing a
range of degraded core sequences that they should model in
their quarter-scale test program

The first case assumes that you would have
restoration of basically CRD flow, about 150 gallons per

minute started at about 3000 seconds after scram, look at
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the hydrogen release rates and generation rates for this
particular sequence as being typical of a degraded core event

Another limiting --
MR . KERR Excuse me One does that looking with

MARCH?

MR . PRATT Well, we have looked at it with MARCH,
the Staff and the consultants. The Hydrogen Control Owners
Group have their own computer code, which s a core heatup
code, and a good deal of time and money is being spent on
ironing out differences between the ve<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>