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Dear Professor Qkrent:

This letter is in response to your rejuest for comments foliowing
tne 5/31-6/1 meeting of your Subcommittee on the TM[-2 accident implications.
There are many detailed points that | would like to make at some later %ime.
However, for the purpose of emphasis and to avoid dilution [ sould like to
concentrate, in this letter, in the major point of philosophy cf approach in
responding to TMI-2.

According to the office of Nuclear Regulatory Research the TMI-2
accident has brougnt up the need to better study the area between design Lasis
accidents and core melt accidents. Based on this an extensive but rather
diffuse 1ist of task areas ranging from "accelerating development of transient
and small LOCA coces" to “containment integrity under fuel melt conditions,”
was prepared with a total price tag of ~ 30 million dollars. Although [ stil!
believe, as | did in a 1974 letter to the ACRS, that better understanding
("probability of occurrence and consequences”) of this intermediate area
("partially degraded conditions”) is warranted [ think it will be wrong to
make it the initial focal point of our response to TM[. Instead, [ believe,
we need to 18GF. (1A a more generic fashion) for safety deficiencies primariiy
responsible for TMI. In my opinion th2 answer to this auestion is lack of
sufficient understanding of accident seauences (of not only small LCCAs but
of tne whole spectrum of sizes) including the whole breadth of physical phenomena
associated with LOCAs and system/human interactions. This is (¢'¢ constructing
event trees except with the emphasis in mechanistic details of accident pro-
gression (as determined from physically grounded analysis tools) fuge’her with
the usual probalistic oriented aspects cof ccmpenent/human behavior.

A major and diligent effort would be required tc produce useful
results in this area. On the other hand such results would be instrumental
in a number of areas: (a) indicating arsas where further fundamental research
and/or empirical information would have the greatest impact on safety; (b)
providing a background against which oparator training may be mede substantially
complete, including hetter elucidation of the type and hind of instrumentation
crucial for correct operator responses; (c) provide the necessary basis for a
realistic approach to the advanced code verification (assessment) efforts that
is about to commence, and finally: (d) such studice will provide us with a
petter basis (Lhan that aveiriable today) for a reaitstic approach to striking
{h; snara rate balance hotween vtovend vty melootPeeny ontesvenloon, and
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defense verification of projections becomes increasingly more difficult.
uUnscheduled complications may always arise, hence major uncertainties in the
projected behavior develop. Clearly, therefore, the research emphasis should
pe in the above order. However the demarcation lines and the absolute degree
of emphasis need better definition.

1 would also like to take issue with the attitude, expressed by many
these days, that the main liceniing thrust his been on “conservative' analysis
while TMI points to the need of “realistic” evaluations. [ think, in a more
appropriate view of this situation, we should recognize that unless one knows
the true pnencmenclogy and sequence of events one is hard pressed, in many
situations, to make “conservative' choi~es in the analysis. This has been well
known in the past. The ECCS heerings and Appendix K implementation have many
tines pointed to this fact. This is precisely the reascn that such large
efforts have, and are continuing to be devoted to the Jevelopment of best
estimate Computer Cod~s for LOCA (and transients). Further it should be obvioLs
that 15 the size of the break decrrases and the time sequence of the accident
increases, tiere is more opportunity for phase :teparation ang large degrees
of nonequilidrium (i.2. injecting cold water etc.) both being complicating
and ill-characterized factors affecting the thermal-hydraulic response of the
system. Also there is more opportunity for human and system interactions (i.e.,
actuating/deaciuating systems and random systems fai'ures) further complicating
the sequence. | do not think we nave failed to recognize the importance of all
these things in the past. We failed instead in carrying out the relevant
analysis, thinking and scrutinizing the results, to better understand the system
response and identify weak links in sysiems and troublesome areas in human
interactions. Such endeavers are difficult and not precisely definable in
detail at the outset. The response of the system can be very complicated
indeed. There has been a "natural” hesitation, therefore, to undertake major
efforts in this direction in favor of a plug-and-chug approach with code com-
putations carried out primarily for the purpose of ocbtaining a peak clad
temperature. The excuse has been, at least given in response to my asking for
such applications, that the analytical tocls nave nct been adequately developed
as yet. This may have deen true five y2ars ago, but it has become less true
during the past 1-2 years. 1f we wait until the tocls are completely perfectec
it will take forever. | believe that it is now urgent that any further analysis
tools and code ceveloprment be guided by approoriate “synthesis” of accident
sequence studies. Like [ mentioned in a 1977 letter to the ACRS we neec to
put major emphasis in scrutinizing "code results and accident sequences to pro-
vide the basis for an iterative synthesis-anaiysis pricess converging tu the
actual phemomgivlogy of antetest o sagety.”

One can think of situations where operator intervention would be
essential during the course of an accident. This will be particularly true
for small breaks. Hence as the break site decreases the accident seguence
becomes more corplicated. Hence 1t is 1235 Clear what represents 3 conserva-
tive analysis choice and most importantly it becomes more difficult formulating
a reasonably compact <ot of reconmended operator actions, For this latter task,

N any case, 1L s absolutely nucessary thal Lhe operator -'nave:,tiapcrooma:e
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diagnostic tools and to relate, through analysis, the indication of these tools
to the pnysically occurring processes. rence the need for predicting actual
(vs. conservative) system response increases as break size decreases. The
difficulties of modeling and computations also increase. Incidentally [

find the current B3W effort to pro-ide a "plausible” explanation for the TMI
events a step consistent with the:. _Gapabilities but rather inadequate.

Finally it will prove, [ think, rather difficult to find appropriate facilities
for assessing (or verifying) the adequacy of such computations. This is because
the scaling problems become more severe. There are reasons to doubt, for example,
that we can expect to learn much about small breaks from Semi-scale. Since

surth experimental programs need long lead times, I sugcest that this issue also
receive concentrated attention in conjunction with the accident sequence studies
mentioned above.

Due 10 the time available between our subcommittee and the full ACRS
mee.ing I am afraid th.s write-up is not as well organized or as clear as I
would have liked. Please call me if you have any questions, and [ will do my
best to attend the meeting of 6/14-6/16.

Sincerely,

T Al

T. G. Theofanous
Profe.cor
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