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Edson 3. Case, Deputy Director, Office of Nuclear Reactor Regulaticn

CORE MELT CONSIDZRATIONS FOR FLOATING MUCLEAR POWER PLANTS

While I agree with you that Al*zrmative 1 is untenable, I do not think
that the issue you raise can 5e considerad solely within the faur
cdrners of the floating plant question. True, we might do as the
1aw9!rs,suggest and try to treat floating plants specially bacause of
the Tack of axperience; but this does not seem o me *3 be a corract
position. Moreover, I do not believe that your prcposed Altarnative 4
really solves the problem.

The licensability of the flcating nlant depands, it szems to me, on two
decisions: (1) Whether the plant - r2actor,platform, moorings, break-
water, etc. - are adequately designed, and (2) whether it is alright ta
put this sort of machine out in the water near the coast.

If only design basis accidents are considered, and if such problems as
Sreakwaters and ship collisions are properly resolved, there is no
difference in concept between land reactar safety ard floating reactor
safety. But this is not by any means the first time that such questions
have affected reactor licensing., Indeed, if oniy design basis accidents
and the words of Part 100 were considered, we could allow plants to be
built in Burlington for sure, and probably at Edgar and Ravanswood.

Yet all thase three sites were rejected because they are too clese to
large populations. One of the raticnales for this was the unlikelihood
of successful evacuation of large dense populations. However, behind this

was another consideraticn in the backs of everybody's minds that very large

accidents are possible and that their possibility, even though they are
very improbable, dictates keeping reactors out of highly populated areas.

I believe that the ACRS is correct in asking the FNP applicant to consider

accidents worse than the design basis. I beljeve that NRC should also
develop an adequate appreciation whether Sad accidents (outside the design

basis) would be "catastrophic” in the FNP. Now, unfortunately I don't have

3 good definition for "catastrophic" or a good definition how low the
probability should be before I am willing to accept a "catastrophe”.
[deally, one would have at least a comparative Rasmussan-like study. In
the real world this is some time off.
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Vauw 31%2pnative & is 2n atternt %3 rzach scme dacisions panding th
comaletion of a goa2 safaty study for the FNP. don't see how it can

52 mads viable. Having ocened the question about core melt consaquances,
JOu can't procead without an answer in my opinion. Tha work yo. propose
to et dene and the papars you prosese to ¢irculata are incomplete, and in
a certain way trivial, without an adsquate considaration of the core melt
srablam, [ much prefer your Alternative 5 with some rearrangad priorities
and maybe some intansive work by the 2pplicant. That's what [ think

Alterrative 4 would 2nd up looking 1ike anyway.

There are some other important questions about the floating plant, such as
sutside power reliadility, storms and breakwaters, ship collisions, etc.
I think these should be pursued without waiting for the core melt gquestion.

There are lots of nlant design details for whicn a suitable resolution is
sure to be available. I question whether doing a Tot of work on these at
the present time is r2ally worthwhile.

Attached are a draft talking paper on the Rasmussen Study and how it
affects Class 9 accidants and also some datailed ccmmants on the materials
transmittaed to me an March 3ist.
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Sfé;hen H. HYanauer
“Technical Advisor

Enclosures

1. Dft Talking Paper
re Rasmussen Study

2. Detailed Comments
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APPRCPRIATE TO DO ABOUT THE RASMUSSEN STUDY

A. The problam being discussad here. is the apparent discrapancy between
the safaty study and the Requlatory safety geals. |
1. The safety study shows a core melt probadility of 6 x 135, Although
AEC Requlatory has émnnented that thir figure seems too high and has
paintsd ocut some of the conservatisms, it does not s2am to me vary
tikely that the final study report will have a significantly different
number. '

’ 2. The current éaféty design basis and the current rulas and regulation§
_goverﬂing reactor safety are not expressed in quantxba.xve protabszsgic
g o— “Rather, the cz;nceﬁt of “credible” is used to differentiate

between postulated accident sequences to be included in the safety
design gasis and others, not so included because their probabilities are
so0 Tow that they are "incredible®. It can be seen that scme notion of
probability must be employed even in this formulation in order to
distinguish "credible® from "incredible”. However, little or no guidance
is given in our rules as to what constitutes "credidbility”. |
3; The growth and increasing respectability of quantitative probabilistic
methods has impelled jndustryand intervenors, as well as the st;ff. to
consider whether and to what extant probability numbers should be
considered in safety evaluations. Soth on its cwn hock (in the

generatign of the ATWS report, WASH 1270) and in resgonsa *a



contentions and questicns from i--arvenors (praoczedings at Zion and

Monticalla), the staff has statad in varisus nays som2 opinicns as to

what constitutas "credible”™ and as to what night be suitable

guantitative safety goals.

a. In the ATWS report thé'ﬁfaff suggests a; a safaty goal that events
wiih consequences more savere than 10 CFR 100 juidelines should
have a fraquency no higher than 10-3 per year for the USA. Today,
with 50 reactor running; that goal translatas to 2 x 105 per
reactor ye;}. In A.D. 2000, with 500 reactors running, the goal
would be 2 x 1078 per reactor year.

b. In testimony at Zion, the staff suggasted that the’probability of

a LOCA with failure of ECCS and substantial bresach of contairment

shculd be less than 1078 per reactor year with that facility. .

- .tn a Hraft Standard Rev%ew Plan 2.2.3, an acceptance criterion is
proﬁosed for potential accidents causad by hazardous operations
off-site such as transportation of axplesives in railrcads, canals,
etc. Such events are to be included in the piant design basics
if their probabilities, evaluated realistically at the 50% confidence

level, are calculatad %o be above the range 10~7 - 10-6,

4. It seems clear enough that the safety study result, that core meltdown

has a frequency of 6 x 10'5, is somehow in apparent disagreement with
the various safety goals suggested recently by the staff in the range

10‘6 for severe consaguences.



1. It is by nc m2ans clear that the c:r? maltdown fraguzncy is as high

as 6 x 1073 Per reacior year as given by the study,

a. The study itself recognizes substantial conservatisms in this
estimata. AECaReguIatbr;, in its commants on the draft sudy, °
pointed out that this number szamed high, parhaps by a factor
of 10 or more. Howevar, it seems unlikaly that the number will
be changed significantl; in the final study or that any reasonable -
amcunt of effort will produce a bettar number. Ye are therefore
going to have to usa-this one.

b. An important result of the study is that tha consaquoancess of core
meltdown are highly variable and that *he most likely consequence

= Tm:zi 0 1s very mild indesd. By ccntrasi, £h§ present Reguiatory:ébproach .
implies that the consaquences of i.e.,"incredibla” events (not in
the.design basis) can be and are Tikely to ba extramely severe.

In fact, the two approachas to safety svaluation are very different
and the apparent *discrepancy” in the frequency of gross core failure
cannot and must not be separated from the equally important
discrepancy in consequences of such failures. For the single
distinction in 10 CFR 100 between credible accidents whose
conservative calculation consequences must be within guidelines

values and events outside the design basis (Class 9 -ccidents) whose

consaquences are not considered, the study sudstitutas the



c.

e
cxmpiat2 ssactirun of accidant consagusncas with tha fresusncy
distrizution function ts g0 with it.

what can wa do adcut the "discresancy"?

1. We can explain it away as in paragraph 38.1.b. atove. This is really

not vary useful by itself, sinca the discrepancy in numbers will

ramain to confuse the public and dalight the intervenors. Oirect

and correct explanations tend to scund dafansive and unconvincing
bacause of the widely different premises of the twc approaches and

the apparsnt ignoring of the lass favorable approach. It r=ally isn't le
favorable for public risk but appears to b2 so as far as ccre |
meltdown is cancerned.

2. Tha *16-5 goal" can be changad. NRC could announca that in view of the

“
3

__insight gainad in the safety study and the apparent satisfactory |
st;terf public.rfik'shown 1ﬁ the study; the sa%ety goal 13 now to be
5x 1073 per reactor year for severe avants. This wculd have the effect
of permitting the design basis of, for exznple, floods and plane crashes,
to be relaxed substantially. The resulting effect on real pudiic safety
would not be neglible. A new "discrapancy” would tSen appear since
the relaxation would lead to a new valua for core m2litdown frequenc'’
which I predict would not be consistent with the new safety goal.

It is noteworthy that industry reaction to the saftety study seems
to be in this direction.

3. Ioprovements in.safety could be required to bring the core meltdown

alalalnl

frequency dewn to the ordar of 10-6 per r2actor ysar by AD 2000. This
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scunds great and zpparantly irprc?es public safaty, but makss no

r2al sense if the risks shown Dy the safety study are in Tact

acceptable. Rescurces spent in decreasing risks already acceptable
are resources wastas. Hg uwon't need su;h a pointlass increase in

the cost of eneryy. B
4. Change the safety evaluation basis to be more nearly like, or

equivalent to, the risk evaluaticn basis. This is a formidable

technical and policy task.

a. It cannot be acccamplished satisfactorily by waJing a magic wand
and dacreaing that the new safety design basis would be a
quantitative prodabilistic risk evaluation on avery nuclear pc
plant. e do not have, at this time, the technology to
‘accomplish this task, nor the resources, nor ;he data; The:
‘response would be a2 mad scrambia to hire all the faylt tree
experts in the country with the result a massive and mostly
ﬁeaning!ess numbers game. The most important drawback is the
lack of real meaning to the numbars thus assambled. This doas
not mean that the safety study is meaningless (for judging
whether nuclear power is unsafe) but just that it is not now
valid for making case-by-case licensing decisions.

b. Some more modast change must be found that preserves the jocd

features of the present systam. We know it has good faatures

because the Tevel of risk that has resulted seems satisfactory.

ined
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We know it ns2eds improvement bacause of the insights
i

in the safety study, and we kncw that *the naw Bbasis must se



0. How

1.

6=
consistant with availabla tachn
amount of resources.

can w2 get startad with the necessary rzfarms?

Qbviously, the final version of the study must be issued. This will

be definitive in the sense E;at it would take a Tot of time and

resources to do any bettar. One hopes that the conservatism of the

results i1l be more carefully appraised, :specially as it rslatad to

sore meltdewn probability. '

The ATWS questibn will have to be reexaminad at T2ast to some axtzant.

R chorus of industry complaints statas that the safaty study results,

as givet in the August 74 draft, negats HASH 1270 and the staif's

earlier evaluaticn. Wa have already initiztad (copy 3ttached) a

~- scoping staff study of these apparent disagreements witheut waiting for .

tpe final study draft, which will in turn no doubt have to be studied

some more for the same purposes.

There is no obviocus analogous discrapancy in.the areza of risk due to
external phencmena. The study relied.on the adesquacy of the regulaticns -
this area. Some further study work would ssem to Se indicated and was
recommendad in the AEC Ragulatory review. e sha  have to s2e the Final
itudy to find out whether there is a preolzm here or not.

In my opinion, the correct approach is thes difficult one of reconsidering
the present safety evaluation basis in the light of toth the methods and -
results of the safaety study. Scme possibilities for this are suggastad

in paragraph C.4.b. above. Scme more dat2ilad {deas would be the subject

of a future paper.
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t3 ma t3 acknawledr . the apparant "discrepancy” of paragrigh A4,
and to explain it on the basis of differences in approach as discussed
in paragraph 8.1.b. It might Be well if a pesition papar were prepared

on this subject.
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Pige 1 - The fraguency discussad hare follsws Frem the assu-2tion that
about 1,000 reactors are in coaraticn. Scme das inction siould be made
Satnzan today with SO reactors r,nnin; a~a A.D. 2000 with 200 to 1,008
reactars running.

Page 2 - One of the lessons o the Rasmussen study is that most core
uaftd:wns do not have drastic consaguencaes, This puts "catastrophes”
further down on the probability scale because of their unlikelihoed

even if the core melts, The discussion hare does not mak2 this distinction
and therafora fails to learn an important lasson from tha Safaty study.

Page 4 - The summary in the last half of this page is more simplistic
than the facts. The material in the Tast three lines, and on top of
page 3, neglects entirely the sort of consi‘zrations that have Ted

to the rejaction of propocals to build reactors at 3urtington, Ravenswood
and Edgar. Thus, while each word of this discussicn is ¢true, it fails

to tzk2 an important factor into account.

Reactors must be shown to be safe in considzration of 211 possible
occurrencas. Tne spectrum of such occurrancas ringes from the trivial
to the ¢ tastrocphic. For occurrences within the dasign :esis the consaquences
must Se 3 own to D2 toleradia by ccnserva.i/e avaluatiens. or postulated
events ou.side the dasign basis the probability must ba che ~n to be Tow
and accaptadble and qualitatively depend on whether the probability is low
"enough in relation to the consequences. The value of the Safaty study is
Just in that it mckes these relationships axplicit and quantitative. ¢

Page 5 - W2 have indead implied that core maltdown fraoyancy is lcwar than
1079 par reactor year. This prodiam is discussad in detail ir a szparate
attachment.

Page 3 - Itam 3 has to be demonstrated. It has not beasn 30 demonstratad
yet in a way that is convincing to me.

Page 9 - Tha basis for Item 4 ‘s not evident to me. Are thars evaluations
or calculations that show this in any quantitative way? In zarticular, the
discussion of diffarences in failure moce between ice condansar containment
and the containments studied in Wash 1400 should be substi:zutad or deleted.
Similarly, Item 5 seems to contain several unacknowledged conjectures.

Page 12 - I agree with you that Alternative 1 is untenable. Even if I
thought it was true, I doubt if an acceptable defanse of it could be
sold to the board, the courts or the public. T do not Saliave it is true.

Paga 13 - I don't see how we could r2ccmmend bui{dfng
plants with this kind of an open quasticn regarding ¢

Altarnative 3 fgnores the problzm umaccaptably and proposas that the
staff 52 an ostrich.
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Fige 14 - Altarnative 4 - [ have cocmmantad 2n this at l2ngth in my covering
320,

Pace 17 - Altarnative 5. I think this is th2 only course ind propose that
it 52 dsne axpaditicusly instzad of sTewly as pregosad.

Page 13 - Altarnative 6 is what happans if you don't do Altemative 5 with
considarablae speed. [ don't know whether ligoons are a viable alternative
for a faw years. -



