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Summary of Comments Offered at the
Meeting on Recritlicegllity Energetles, AllL,

- April 5 and 6, 1976
1. To start off I can do no better than to paraphrase
Herb Kouts who, shortly after he accepted the posltion of
director of Division of Reactor Safety Research of the
AEC wrote that we (those interested in the technical matters
¢f reactor safety) must convince the sclentific community be-
fore we can hope to convince the publiec. In case of the Fast
" Breeder Reactnr I belleve that we must convince ourselves
or at least arrive at a consensus, then convince the sclentific
community and then the public, It may be that what convinces
us would convince the remainder of the sclentific community,

but thls 1s not obvilous.

2. My personal bellef 1s that FBR'S cannot be caused to
"yiolently disassemble" (for the moment I would rather defer
a definitlon) without speclal assumptions. However, it is not
easy to prove a negative and I admlt that other opinions can
and are held; this fact is certalnly one of the reasons we

are here, Most of us must be convinced of the safety of the

FBR.

3. In defense of this personally held position, I note two
points:

(a) a search has been poing on for 20 or more yecars, to find
a mechanilstlc sequence of events that would cause a rcactor to
fall sufficiently vlolently so as to cause the vessel and
vesnel head to faill. The scarch has beenh unsuccesnsful; every

proposied problem, when examlned elosely, has vanlshed. T beliove



that no such sequence of events ncu: exlsts that has been proven
to be a cause of a violent dlsassemblly -- & couple suci. are post-
ulated, but a close examination has ﬁot been yet completed,

(b) We 3Jnsist unon postﬁlating conditions that demand
fuel melting. ‘That i1s,- we postulate an industrial acciden:
and then try to show that no threat to the health and safety of
the public develops from a "violent disassembly". It is a fine line,
but I believe that we can accept such condltions and come out
wea'ing a white hat. Some motlon 1s required to turn off such
an lndustrial) acclident -~ the question 1s the amount of motion.

As slde comments:

When discussing these matters with others 1n the sclentific com-
munlity we should make clear the assumptions we lmpose upon our-
selves; thils 1s not always understood.

Also, 1in the matter of terminology - and I confess to poor
practlce as much ae anyone - wWe should inslst upon precise mean-
ings.

A TNT explosion implles pressures of up to 105 atmospheres,
shock waves of velocltles of 5--8x105 cm/sec, and material ve-
locitles of 10° cm/sec = lkm/cec.

These condltions are not approprilatc for the mild incidents
we dlscuss,

We should stop the dlscussion to define tocrma whenever the
notlon of an exploslon 1s Introduced.

I do not especially like the term "dlsassambly™ but T can't
think of' a better one.

We should he specifle and quantitatlive, though. By quan-

titatlive I mean a measure of damage potential. 'The condltlons



we postulate require some motion, elther

. fu~1l taken out of the core, or

+ redistribution of fuel in the core, or

* a small expansion of the core«.

Any of these actlons can be accomplished non-violently, and
without any significant alteration in the potential for release
of activity.

To remind ouselves again - we postulate an industrial mess
and further motions (disassembly if you wish) need not be violert,
may be pcaceable, and may not threaten the publie.

i, As you may expect, I propose that experiments be conducted
that would involve more than one subassembly (1 + fraction of 6
+ reflector to create a self-driven system).

The basic problem 1s the same as it was 10 years ago and
20 years ago, namely:

What 1s ({he course of events, gilven the melting of sizeable
amounts of fuei, collapse and disassembly, or boillng and shut-
down, or some comblnation of these?

In the last decade Dave Hall made the suggestion in 1967 and
1970, Gecorge Bell 1n 1972, and more recently, in ANL, by John
Marchatcerre and others. I lean to Bell's proposals as being the
simplest and loglecally leading from one system to different, more
compllcated syslems,

We could never do enough experlments to cover all varlables,
and calculations wlill be requlred for understanding of different
casceo and extrapolatlon to reactor slze systoms,

A strong computatilonal program ls needed, first to gulde the

experiments and later to extrapolate results to systems of major



interest.

Also, such experiments can provide guldance to smaller,
in-pile experiments; as those conducted in Treat, and possibly
later in Super-Treat and Phoebus (proposed for Los Alanos).

I can commlit myself, personally, to such a program; I believe
that the LASL would be interested in cooperating in such a pro-
gram but I carnot commit the LASL at this time.

One's first thought for such experiments would be a remote
site, Idaho or Nevada, and; indeed, John Marchaterre has in-
spected the Rover reactor test area in Nevada. The facilities
are adequate for conducting the experliment he has in mind,

Within the LASL, we perform contained plutonium equation of
dtate experiments with hlgh exploslves and the possibility exists
that at least some reactor experliments might be conducted at Los
Alamos. Spherlcal shells of diameter either three or six feet _
are used for this purpose.

Double conta. nment 1s provided by a second larger spherlcal shell
of dlameter 10 feet or 12 feet.

5. Finally, my second proposal 1s less costly and has to do

with exchange of iInformation. We do it poorly.

I have talked to Blll Cottrell, editor of Nuclear Safety-

His turnaround time on letters 1s 6-8 weeks, He would be delight-
ed 1f the Journal were used as a place for qulck exchange of
informatlon.

I belleve that we nced to resolve differences quicker, new
results should appear sooner, 1f a serlous dlsascembly sequence
is found, 1t should be reported so others can investigate the

matter,



I understand, as a starter, this meetlng will be reported

in Nuclear Safety - I hope as a letter.




Later Cdmménts on Intexral Experiments, Second Day

I commented that reactivity excurslon experiments with
2omplete or nearly complete reactors would be a very expensive way

to obtain information and reccmmended against such a progran.

In regard to very short period, subassembly experlments that
would involve an energetic disassgmbly, 1t seemed apparent that
such a program was not needed because no reasonable sequence of
events had been.found that led to such a conditlon. The only
qualification offered was if a margin between realistiec conditilons

and disassembly conditlions had to be evaluated.

The concept of simple experiments involving a few fuel sub-
assemblies was proposed again as a means to provide convincing
evidence to the scientific community that melting fuel did not

leaa to unacceptable condlitions.



