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AUDIENCES, RATIONALES AND QUANTITATIVE

MEASURES FOR DEMONSTRATIONS OF NUCLEAR

SAFETY AND LICENSING BY TESTS

John J. Taylor

INTRODUCTION

I agree with Professor Lidsky on several of his general points: nuclear power must meet
cost and risk requirements, it must demonstrate that it has met them, and particularly, the
industry must standardize the plants it builds in the future. One general point with which I
disagree is that the public is not rational. I believe the public is rational and our democratic
society fundamentally depends on that. The public may be uninformed, misinformed, or
disinterested, all of which could apply to energy issues, but in the long pull, that will be
corrected and we will depend on their rationality.

I certainly hope that Professor Lidsky is right in stating that fossil fuel will take us
through 2030 with ease, that acid rain concerns be satisfactorily mitigated, and that there will
be no need to respond to global C02 issues. He, of course, recognizes that in case he is wrong,
alternatives should be developed, not the least of which is nuclear power. I am somewhat more
positive about that prospect because the infrastructure of the nuclear industry is stronger today
than it has ever been. Operating plant performance is continuing to improve as is evidenced by
successful achievement against measurable, quantitative performance goals established by the
industry through the Institute for Nuclear Power Operations.

Of course, all energy systems are faced with a real challenge in the future, created by the
need to meet the new environmental and public health ethic, while keeping the time to build
these new facilities and their costs of construction and operation to a reasonable level.
Professor Lidsky's thesis is, on the surface, a wonderful response to this challenge: for nuclear
power - demonstrate that there is no risk to the environment or public health with one full-
scale, worst-case test. This is not an answer to the challenge, but rather will increase the
difficulty of meeting the challenge by raising expectations that will not be satisfied. I would
suggest, instead, a way to define "acceptable risk" rather than no risk and a different way of
demonstrating its achievement.

DEFINITION OF ACCEPTABLE RISK

An intensive worldwide effort has been put forth to measure the risk to the public of
nuclear poweTplants through probabilistic safety analysis (PSA) methodology. While by no
means perfect, that capability has been honed to the point that it is used by regulators and
utilities on a continuing basis to improve and check on the safety of nuclear plants. That
methodology provides a means of defining minimal risk.

An excellent definition is available in the Special Committee Review of the Nuclear
Regulatory Comi-nission's Severe Accident Risk Report (NUREG-1150) 111, issued a couple of
months ago. PSA is increasingly used for decision making, in particular, for identifying means
for further risk reduction. The consideration of small contributions to risk is not helpful in this
context, in particular, if their calculation is influenced by large uncertainties. Therefore,
decision making normally includes a de minitnus concept providing a clear-cut distinction
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between a substantiated real risk which is to be limited and reduced, and insignificant risks
that are not reliably assured. A de minimum threshold can best be established by considering
comparable risk in other areas of human action that are commonly accepted as insignificant.

Several cuntries have adopted safety goals associated with the risk of accidental death
of individuals (>2xlo-4 per year, depending on age). Associated cutoff values in the range of
5xl(-7 per year to 10-6 per year are used in this connection. Risks below those lin-tits; constitute
only a small fraction of the total fatality risk from all causes.

For individual risk of latent cancer fatality that might be induced by radiation, natural
background radiation provides an appropriate scale for comparison. Though the dose from
natural radiation varies widely over the earth, a typical rate is 2mSv per year - the related
committed annual risk of death from cancer induced by natural radiation is about 1x10-4 per
year. A lower limit to the geographical variation of that risk would be well above 200-5 per
year; in some parts of the world, this value is as high as 5x10-2 per year. Thus, modification of
the risk by an amount below 200-5 per year can be considered insignificant compared to the
natural variability of this risk. The conclusion is even stronger when it is noted that there is no
proof that radiation at low dose and low dose rate is harmful. Restriction of the probability of
latent cancer fatalities to less than 2xl0-6 per year, as implied by the safety goals used in the
United States, is far below that limit and well within the range where the contribution to the
overall cancer risk (2x10-3 per year) is negligible.

Thus, it i easonable to neglect individual risks which are about one order of magnitude or
more below the value associated with the US. safety goals. This leads to a core damage
frequency (CDF) of -5 per reactor year, a value within the capability of any reactor being
considered for future deployment. Containment capability that would reduce the chance of
significant radiation dose to the public by a factor of 10 is also stipulated by NRC along with a
CDF of 104.

When the chance of a severe accident reaches a level of about -5 per reactor year, the
contribution to risk of external events, such as earthquakes, floods, tornadoes, and the like,
begins to become appreciable and becomes dominant somewhere between 1-6 and 1-7 per
reactor year. In other words, no matter how well the nuclear reactor has been designed to reduce
severe accident risks, effects independent of the nuclear features take over. A full-scale, worst-
case demonstration of a specific nuclear system would not demonstrate that the risk to the
public is zero. To address this would suggest the impractical step that the plant be built on a
massive shaker table so that it could be damaged substantially to show that it met safe
shutdown earthquake (SSE) criteria. I think not.

DEMONSTRATION OF SAFETY

Now, how do you demonstrate that the nuclear plant has achieved this minimal level of
risk? Just as in the complicated discussion of "de minimum" risk, the task of assuring safety and
reliability and protecting the plant investment is also a dull subject and the technical and engi-
neering processes necessary to achieve it are of no interest to the public. But here is the real
challenge in the way of demonstration. Not one major test but thousands of tests to establish
materials integrity and compatibility, to test components to verify functionality and reliabil-
ity, to test subsystems for the effective integration of various components, to establish failure
limits and failure mechanisms, to perform thermal-hydraulic tests, physics tests, materials
irradiation tests, tests of inspection methodology, and equipment thermal-cycling and fatigue
tests, and also containment systems and severe accident experiments and tests. Application of
professional society codes and standards is essential in perfon-ning and evaluating these test
data and in utilizing the derived design criteria and methodology. In applying these stan-
dards, we think it is iportant to provide substantial margins - more than has been the
practice in the past - over the strict interpretation of the standards and regulations in key
areas which bear strongly on safety, the environment, and reliability. And then come the ulti
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mate tests, verification of the effectiveness of the entire system as the plants operate over an
extended period of years including the surveillance testing, in-service inspections, diagnostic
monitoring, and operator qualification testing which contribute to that effectiveness. There is
no reactor system that has been developed to date that has passed this last demanding verifi-
cation test with flying colors. It seems inevitable that the experience gained over multi-year
operation of these systems, including various upsets that inevitably occur, reveals weaknesses
that have to be corrected. The utilities judge that the renewed expansion of nuclear power will
start with the light water-cooled system because of this test and operational experience and
the accident experience, too. Three Mile Island was a demonstration of public safety under
extremely severe conditions from which a lot of lessons have been learned.

If every design element of the plant is addressed in an in-depth manner and the proper
emphasis given to human factors, backed up by testing, we will end up with what is the present
goal of the nuclear power industry - essentially trouble-free operations. It is trouble-free
operation which will engender the confidence of the public and which is essential in gaining
the confidence of potential investors and owner-operators of large, baseload installations such
as a nuclear power plant.

FURTHER DIFFERENCES OF OPINION

I have two additional concerns as to Professor Lidsky's thesis: Another reason why zero
risk cannot be demonstrated by one 'worst-case" test is that there is always the nagging
question, 'Has the truly worst case been tested?" Another counterproductive element of his
thesis is that zero risk can be demonstrated in its implicit rejection of a sound technical
definition of the de minimus concept discussed in the Special Committee Report. Such rejection
has occurred in some environmental advocacy groups and legislative initiatives. Developing
any industrial system which must comply with regulations which do not recognize de minimus
is not just a challenge, it is an impracticability.

I would like to make two final points, which are somewhat philosophical:

The primary thrust in Professor Lidsky's approach is to concentrate on the nuclear systems
and severe accidents. Experience has shown that insufficient emphasis has been given to the
non-nucleaT or balance-of-plant system and less to severe accidents which could lead, through a
sequence of events, to the ultimate severe accident. Admiral Rickover pointed up this need in
the very early days of the nuclear program with his statement that nuclear power is only %
physics but 95% engineering. The Kemeny Corrunission pointed up this need in their statement
of the over-preoccupation by the industry and regulators on the maximum credible accident.
The probabilistic safety analysis studies keep identifying this needand the data on reliability
and initiation of upset: conditions have shown significant problems in the non-nuclear systems.

The second point is that the biggest lesson learned over the years and highlighted greatly
from the experience with the hree Mile Island accident and the Kemeny Report was the need
to emphasize the human factor in these plants, and there is simply no way around that. Yes,
the plants should be designed and tested to minimize the safety and econon-tic impact of human
error as well as equipment error; but if one is to have truly trouble-free operation, oneneeds a
competent, highly trained staff that is vigilant in keeping the plant reliable and effective.

CONCLUSION

To sum up, there are key overriding issues which are independent of the specific nature of
the nuclear system itself which equire concentrated attention to assure public safety and
reliable, econ=dc operation:

• the need to keep the risk of external events to an acceptable level for all reactor systems

• the need to assure highly reliable operation of all elements of the system, many of
which are the same egardless of what the nuclear system is composed of
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the importance of human proficiency in operating this total complex in a highly
reliable manner.

Nuclear system-specific demonstrations of public safety, although valuable, will not
accomplish this and will not convince the public that there is zero risk. The very claim that a
nuclear system or for that matter any big industrial complex, poses zero public risk raises a
credibility gap with the public and is, therefore, counterproductive. So, we must take the dull,
detailed technical steps to address the challenge:

• define the minimal risk and accept that there is no zero risk

• demonstrate the achievement of that risk by detailed testing, conformance to standards
and regulation, and trouble-free operation.
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AUDIENCES, RATIONALES AND QUANTITATIVE

MEASURES FOR DEMONSTRATIONS OF NUCLEAR

SAFETY AND LICENSING BY TESTS

DISCUSSION

Prior to the commencement of discussion, Mr. Robert Pikul presented a brief report of a
similar conference hosted by the MITRE Corporation in September of 1990 (see Attachment,
page 15), which he had organized.

'Me discussion following Session Five had much more of a "point/counterpoint" quality to
it than did the discussions in other sessions. Accordingly, the discussion is presented here in
primarily chronological order and essentially as quotes, which has not been done previously in
the Proceedings..

Lidsky: 'What Mr. Taylor says makes sense, but I would like to return to the issue of sense
and iationality. I come back to my feeling that nuclear power has a much higher barrier to
cross before it will gain public acceptance. If I ask myself whether I would rather be killed in a
tornado or a nuclear accident, I would pick a tornado any day, and I know about nuclear
accidents. I think that you would find other people taking a much stronger view concerning this
question. So my position is that the public is irational, and I can prove it.

"The issue of human factors that Mr. Taylor addressed is of key importance. It is clear
that if humans are involved in system operations, and if they must perform flawlessly at all
times, then the system will fail from time to time. Airplanes crash, and it is caused by human
failure more often than not.

'The issue of trust is also important. Whether you trust someone or not depends upon a
number Of irational and historical factors, things that change very slowly. The argument that
probabilistic safety analysis (PSA) permits a useful safety assessment is a good one, but if the
public does not believe the results of your analysis, then you you are going to be unable to
achieve anything with it. And in any cases of safety analyses of very complicated systems, I
am not sure I believe the results either. his is because I know how many times we have made
mistakes in trying to analyze very complex systems."

Participant A: "It came out in discussion yesterday that the public will not accept a claim
of absolute safety concerning any system that has a large inventory of stored radioactivity. We
are setting ourselves up for some problems if we claim we will be able to demonstrate absolute
safety. Various sources, including the Union of Concerned Scientists (UCS) in their recent report
on advanced reactors, have observed that there are such things as fires, that sodium and
graphite burn. We all recognize from a probabilistic point of view that these events are of
negligible probability, but we can not show this on an absolute basis. Our inability to model
external events accurately limits out ability to make a claim concerning absolute levels of
safety.

'Testing also has its place in terms of testing actual performance for certain discrete events
against expectations, the ecent EBR-11 loss of coolant flow and loss of heat sink tests for
example. However, it is a tap to base your entire safety philosophy and whole safety
demonstration on a test intended to indicate absolute safety."

Participant B: "Prof. Lidsky lists the worst case test as having the control rods out of the
core with a coolant loss and a malicious operator. What is the time frame for letting the
malicious operator work?"
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Lidsky: "He can work as long as he would like. I think after a week we could probably get
him out of the plant, but I have not really specified the test that carefully."

Participant C: "As a representative of the public, let me say there is a lot of value in what
the last two speakers have said. Maybe what we need is a combination of tests and analysis.
Prof. Lidsky, we are very sympathetic to your position on this. The public has a lot of trouble
understanding probabilistic risk assessments (PRAs). We can cite figures for expected accident
frequencies of 10-4, 10-5, 10-6 per reactor year, but you have to look at the other side of the coin.
From the public's point of view, if a bad accident occurs, there is the possibility of thousands of
people being exposed to high radiation in one single catastrophe.

'I am not saying that you should not continue to perforrn PRAs, but what scares us is the
remark of Commissioner Remick last night when he said, 'We do not know if all the plants in
operation today meet our safety standards.' That is a worrisome statement, and it reflects
limitations of PRAs. You can do them for a few plants, you can perform a lot of computer
simulations, but in the end you really do not know if all plants are going to live up to the results
of te available PRAs. Prof. Lidsky, how are you going to find a community that will accept
this plant which you would license by test?"

Lidsky: "That is easier than you might think. In your test program, you sneak up on the
worst case test. It is worth noting that in a hotbed of anti-nuclear feelings, just such a test was
done on the AVR reactor in Germany. So a severe test can be done, but you have to prepare
conditions carefully-'

Participant D: "Mr. Taylor, do you foresee any types of tests that could make a significant
improvement in the safety of reactors or could provide an explanation to the NRC of why they
could appropriately reduce some of their oversight? Prof. Lidsky pointed out that such a test
could take the public out of licensing and could remove the NRC from much of its current scope of
activities."

Taylor: "I do not see a test getting that result, because even if it were the most wonderful
result that you could imagine, I cannot envision the NRC reducing its oversight responsibility.
Also, the NRC has to have means of discharging that responsibility through such means as
reporting and by presenting a visible presence at operating plants, no matter what the results of
the test would be. In the LWR program, in the FT test program, we have had this kind of
testing. The FT program was a multi-billion dollar activity. People crept up in increasing
test severity for decades, and finally did an experiment that allowed the fuel to be damaged.
We were very much pressing that such a severe test finally be done, and we learned a lot.

"But these tests were nothing like the cases which we treat in a PRA, eflecting the serious
conditions that can ensue and the external events that can take place in an accident. The Three
Mile Island (TMI) accident is the best test we have had in the worldwide WR experience.
The accident was extremely serious, but it could have been even more severe. What might have
happened in a more severe case is something which we have to evaluate. We do not have the
test data needed to show such an outcome. So I agree that a combination of test and analysis is
appropriate, and in the more advanced systems that have not had a test, such as LOFI, such a
test probably has its place. However, I do not think that testing will accomplish as much as
Prof. Lidsky says."

Lidsky: "When I said that we could take the NRC out of the individual plant licensing
equation, I elaborated that idea to turn the NRC's role much more into one like that of the
Federal Aviation Administration (FAA). I think that I and many others would be happier
with that situation. However, clearly the NRC or some agency like it will continue to exist
and will have a role in policing reactors."

Participant E: "Prof. Lidsky, you stated that these requirements fr severe tests are
incompatible with defense in depth. Do not you feel that departing from use of defense in
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depth, after experiencing the benefits of the containment during the TMI accident, where it
proved to be invaluable, is somewhat unwise? Do you mean to abandon good engineering defense
in depth and hang all aspects of safety performance on a single design feature?'

Lidsky: "The idea of defense in depth was used as shorthand for layered, engineered
safety systems. There needs to be an equivalent shorthand to describe a system in which major
structural elements can fail, and yet the system can remain safe. With defense in depth, if you
had a containment in your test, and it survived the test, you would not have answered the
question which people will ask, 'What happens in your test should the containment also fail?'
The only solution to this problem is to create a core which, for one reason or another, cannot
fail.'

Participant E: "Your goal is so elusive that we cannot attain it. No matter what design
and test you propose, a critic can imagine a scenario that will defeat your one or two safety
barriers."

Lidsky: 'If the critic needs a meteor impact to create an accident serious enough to defeat
my safety barriers, I think we can win with the public and the NRC. If the critic is able to
defeat my barriers with a bad operator, we lose. Coing back to a point made earlier, that if we
set up a requirement like this, we will make a problem for ourselves, the real issue is very
different from this. We already have a problem, and it will take something very dramatic and
clever to get us out of it. The problem is that we will not, in the foreseeable future in this
country, use nuclear power. That is a bad thing for this country. It will not do to say that we
will continue as we have been and sooner or later things will work out."

Participant F: "Prof. Lidsky is posing a question in the form, 'What is a necessary design
criteria for public acceptance of the next generationT He then answers his question, and goes on
to illustrate how meeting his acceptance criteria should be demonstrated. Mr. Taylor, on the
other hand, focuses on design characteristics for the 'informed buyer.' We've already tried
examining the situation in terms of the informed buyer, and we have found evidence that
satisfying him may be a necessary condition, but it is not sufficient.

"I agree with Prof. Lidsky's characterization of what acceptance criteria need to be for the
next generation. I'm not convinced that full-scale testing will demonstrate everything which
we would like to show. But I remind people that public opinion is swayed by events, not non-
events. We've had some discussion of how TMI showed how safe nuclear power is, but in the
minds of most of the public, it showed how unsafe it is. So maybe full-scale testing is just what
we need, to show people that there is some substantial evidence that a reactor is safe.'

Taylor: 'From an engineer's viewpoint, TMI was a tremendously important test of a severe
accident, and it demonstrated the capability of containment to protect the public. Before that
accident, if you had asked us to try to picture the consequence of such an event to the public, our
answer would have included much more serious consequences than actually occurred. We have
learned a lot and have demonstrated safety. My point is the public didn't accept TMI as a
safety demonstration, and they won't accept a special demonstration test of a new reactor."

Lidsky: -TMI is the best example of why defense in depth tests are not convincing. This is
because the public looked at all the other exigencies, and said, 'if the operators had not done
what they did when they did it, we might have been in trouble; and if the hydrogen bubble
that may or may not have existed had caused an explosion, the containment might not have
worked! In my paper I expressed the sense that exact details of the test would have to depend
on a particular implementation of the nuclear systems. And I am hard-put, in the absence of a
concrete design of some kind, to specify the explicit test of a convincingly worst case.'

Participant G: "Prof. Lidsky said there was no nuclear imperative. An item which was
buried in that statement was the idea that nuclear power is more expensive than fossil power. I
take exception to that assumption. There are some plants that are more expensive and some
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that are less expensive than fossil power in terms of power generation cost. Future nuclear
plants with pre-licensing, standardization, and attention to cost factors will be less expensive
than current ones, particularly when costs are added to fossil plants in order to satisfy
environmental considerations.

'Also, the statement that we in the United States do not have to contribute to reduction of
greenhouse gas releases, like C02 and so on, because the rest of the world is going to continue
releasing them with abandon, is near-sighted and unfair to the efforts of this and many other
industrialized nations.

'Also, an issue arises concerning our relationship with the NRC. You propose that
regulators work in the offices of the designers and have a more collegial relationship, and then
have also a different, non-adversarial relationship with the operators and owners. We talked
yesterday about the public impression that our regulators are not independent now. Can you
imagine the public impression created by an NRC that has a nice, comfortable relationship
with the designer and the owner-operator? Opinion would sway further toward the idea that
the egulator is not independent. I think it is a good idea to have a better relationship, but I
don't think it will do what you say - convince the public this is the right way t Wk. The
public wants the adversarial relation that we have today.'

Lidsky: 'I simply wish to move the NRC into more of a role like the FAA. I think it is
fair to claim the public has a lot more faith in the FAA than the NRC.

'With regard to your first point, I would like to make myself very clear. I did not say we
should not try to minimize C02- I said we would not. There is a lot of evidence for that. I have
been at meetings of the Edison Electric Institute, where people from Kentucky and Virginia last
year were claiming that there is no evidence that burning coal causes acid rain, and therefore
that we should continue to bum coal without worrying about acid rain until proof positive is in.
Human beings have a very good way of making their ethics follow their wallets. The real
trick is to make people do the right thing because it is cheaper and easier."

Participant H: "With regard to the analogy between the future NRC and the FAA, it has
not yet been observed that this analogy has limitations that may flaw its usefulness. With
respect to the type of licensing of aircraft performed by the FAA, we should note that it is
focused primarily on the operability of an aircraft model. What we are focusing on with
nuclear power is the safety performance of the plant when things go seriously wrong. Regarding
FAA licensing, we should note that we do not require an aircraft to survive crashes, fires, or a
host of other things. It seems to me there is a gap in the logic that needs to be closed before we
can use the FAA as our perfect model for the NRC."

Lidsky: "I point out that analogy is not equality."

Participant 1: "Concerning the C02 discussion, a few years ago we had the same
argumentation in Germany, which provides a contribution of 3 of the global C02 problem.
Since then, things have changed a lot, and reduction of such emissions is a national priority.

"If we should base the safety philosophy of nuclear power upon a worst case experiment,
we would make nuclear power a very special technology indeed. That's not a very common
approach in regulation of other technologies. Using Prof. Lidsky's example of the air transport
industry, if we were to follows his ideas, a test would begin with a series of 1000 planes crashing
onto a football stadium. That is not a very usual thing to do. What kind of worst case test
would be possible to perform and be capable of influencing public opinion? I am not convinced
the influence of such a test would be completely positive. For instance, in Germany we
performed worst case tests with the small high temperature reactor, the AVR: the complete
loss of coolant and loss of heat sink tests. The tests worked very well, but they did not increase
acceptance of that technology. Also, we tried to make some hydrogen burn tests at a power
plant, but it's not possible to get a license for that."

5 - 12



Lidsky: "In the face of its expressed willingness to assume its burden for reduction Of C02
emissions, Germany is not looking very good from the standpoint of introducing new nuclear
power systems in the foreseeable future. With regard to nuclear power being a special
technology, it is, and has been since before we had nuclear power plants.

"The first time we see a plane coming out of LaGuardia Airport land in Shea Stadium in
New York, we will see changes all around the world regarding where planes are allowed to fly.
The public simply has not thought too much about that problem - it is one which has been too
expensive and difficult to think about. But that will change if need be, and it will take
another hundred years before planes are allowed to fly over stadia again.

"With regard to the AVR cooling interruption tests, dramatic pictures will be shown on
the American Public Broadcasting System this month. People in television who had assumed
that nuclear power would play no role in future energy supply, now, on the basis of the AVR
tests, are thinking maybe people should think about this question a little more. Such tests do
have an effect, and the effect is beginning to spread.'

Participant J: 'Maybe if we set up a test in which we try to blow up a plant, and invite
Jane Fonda, then people would pay more attention to it. I should point out that in the case of
the waste disposal problem, we have had at least one demonstration that approximates what
you suggest - that marvelous train wreck staged by the British. On television, a train hit a
wall at eighty miles per hour, and the shipping cask survived, but people still insisted
afterward that transport of radioactive wastes was too dangerous. I think that until the
infon-ned, but skeptical, elite certifies the validity of a test, there will be no advance in terms
of public acceptance.

"I would like to ask Participant C why the transport of radioactive material is still
regarded as being so dangerous in light of such a demonstration. If the response is that it still
isn't convincing, does not that substantiate the fact that many, if not all, of the skeptical elite
are fundamentally against nuclear energy under any circumstances?'

Participant C: "I am not so sure I can be included in the 'skeptical elite."

Participant J: 'Oh yes you can. You are elite, you are skeptical, you are informed. And you
have enormous power, much more than Dr. Beyea suggested yesterday. Tom Brokaw listens to
you, not me, and Tom Brokaw has enormous influence on the public."

Participant C: "First of all, my organization, as far as I know, at least for the last ten
years, has never raised serious questions about the transport of radioactive waste. We produced
a book called Radioactive Waste in 1980 or 1981 which said not only that the risks were
minimal, but also that geologic disposal had great potential. We saw it as the preferred
method and as being technologically feasible. We still see it that way.

'But going back to the discussion of yesterday, despite PRAs and other analyses, people
look at a whole range of technologies in judging nuclear power. For example, the Challenger
shuttle accident comes into that. Twenty-four safe launches of the shuttle occurred, and then
one went wrong, despite all the computer simulations and evaluation models. People subscribe
to 'Murphy's law.' And whether a skeptical elite would endorse a technology would not make
much difference in the face of negative evidence.'

Participant H: "I would like to point out that one of the shocking revelations in the
aftermath of the Challenger shuttle accident was that PRA had in fact not been used as a basis
of the design, even though it had originated as a technique within the space program."

Lidsky: "Ibe British waste transport test was a very dramatic demonstration, but I should
point out that it was featured primarily in video tapes that circulated among the unskeptical
elite and in Nuclear News. There were few pictures from this test on American TV. We have
learned from advertising that to make a message stick in the minds of an audience, you do not
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show something once, you show it many times. That test could be a very convincing thing, but
we never attempted to convince people about its message, because waste transport is not at the
moment the key problem.-

Taylor: "Me problem is that we technologists do not know how to communicate with the
public. We show the videotape, and the uninitiated sees this big explosion, and says, 'Oh my
god, is that the kind of thing that can happen to this radioactive waste cask?' It creates more
questions than answers. We ought to try to do our engineering job right the first time, and not try
to change the way that we get our job done in the hope of changing public opinion. This is
because we don't know how to do that.

"Further, I am convinced there is a rationality in how the public considers these matters.
When the need for more nuclear technology becomes sufficiently apparent, the Spport for using
it will be there, if we have something truly valuable to offer. That is why we have to tend to
our knitting at this point, and create some worthwhile products."

Participant C: 'I am a little nervous about the drift in this discussion of looking at the
safety demonstration test as a public relations tool. We need to ask if the reactor vendors,
utilities, and designers could learn something in terms Of improved design from a full-scale test
that they might not be able to learn through PRAs."
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REPORT ON THE MITRE CORPORATION CONFERENCE -

THE FUTURE OF NUCLEAR POWER: RESPONDING TO
THE CHALLENGES OF PUBLIC CONCERNS

The MITRE Corporation held a conference 56 September, 1990, which was similar to this
conference in some ways. The two meetings were organized to avoid duplication to the extent
possible. Mr. Robert Pikul reported on aspects of the MITRE meeting:

"There are three points that I would like to cover: our objectives, a few observations
regarding similarities and differences between the MIT and MITRE meetings, and some
vignettes on results of the conference. We expect to produce the conference report in November.
The title of the conference was The Future of Nuclear Power, Responding to the Challenge of
Public Concerns. It provided a forum for public interest groups as well as other players in the
nuclear power controversy, including utilities, academics, regulators, technical supporters, the
United States Department of Energy, reactor vendors, and the financial community to discuss
what criteria are acceptable for having a continued nuclear power economy. Using criteria
determined by the public interest groups primarily, we were able to identify areas where there
seems to be some closure currently, either from a technical, political, or regulatory standpoint.
In other areas where there was a gap of ideas, we were able to identify paths by which we
might come to common closure.

-The formats of the two days were different. The first day consisted of presentations,
while the second day consisted of discussions in which everyone participated. There were four
sessions on 1) advanced reactors and concerns 2 the rest of the fuel cycle with an emphasis on
waste disposal and some discussion on reprocessing, 3 regulatory issues and concerns, and 4)
financial and economic issues. Issues in many cases overlapped. We are still evaluating the
results. However, one of the fundamental themes of the meeting was the lack of trust among
the participants. We have seen that again here.

"Technical issues addressed the necessary conditions but not the sufficient conditions for
acceptance. In addition, these issues must be addressed in the socio-political environment - it is
not a purely nuclear issue. In the U.S., in general, people mistrust institutions and leadership.
This was brought out yesterday in discussion and also recently in a study performed by the
National Academy of Science on risk and public perception of risk.

"Other discussions concerned safety regulatory reform: there was some acknowledgement
that the current process is somewhat broken and could Iv fixed. It is not very efficient. But
there was also a strong point made that the process cannot be fixed in a way which causes
either actual or perceived infringements on the rights of the public and its ability to
participate in the licensing process. 'Mere was some discussion yesterday about the informed
elite and its role. However, I would place everyone in this room in the category of elite. We
also had participation from the grassroots elite, composed of concerned citizens, not fringe
groups, who recognize that there are issues of their own at stake here. They want to have some
infon-ned participation where they could interact with and make their concerns known to the
elite, and have their influence felt. The comment was made that if any effort were made to
reduce public participation in improvement of the system, it would be absolutely unacceptable.
We must not frget this is a democracy.

"One of the eactor vendors asked te public interest groups if they would be willing to
support the industry at the time of licensing if they were allowed to participate in the design
and planning process from the bginning. The answer was,'We are not ready for that yet.' This
was another indication of the lack of trust by the interested parties and lack of closure on the
issue of acceptable new technology.
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"An interesting point was brought up. The comment was made that after all we only want
the nuclear power option to be evaluated to the same standard at which we evaluate other
technologies. The challenge was then posed, 'Do we really mean that?' For instance, do we
want nuclear technology evaluated at the same standards as fossil fuels from, say, the
standpoint of waste disposal? There is some financial revenue being collected from electricity
rate payers presumably for waste disposal. However, is anyone doing anything like the same
thing to ensure C02 gets taken out of the coal before burning? Should doing so be considered, and
would that fall within the parameters of an equal standard? If so, perhaps the economic
equation might change. Yesterday the question was posed of whether the NRC standards
should be raised to meet improved technological capabilities, and the answer was no. One
wonders whether that rsponse should not be examined further.

'The issue of whether nuclear power is needed was brought up and discussed in the context
of the general public's awareness Of whether there is a need for any kind of power at all. It was
agreed that it is only within that context that the public becomes concerned with the nuclear
energy issue. It came out that most people may not oppose nuclear power, in fact they may
believe that it probably has some role in the future, but not today."
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INTRODUCTION

Session 6 - Public Preferences and Risk Perceptions

This session was among the most important of the Conference, as it addressed most directly
issues of what nuclear power must do in order to gain public acceptance. In organizing this
session paper authors were sought who had examined how the public forms preferences and
aversions to different technologies and how information concerning technologies is communi-
cated to the public.

The keynote paper was presented by Dr. Paul Slovic, Professor of Psychology at the
University of Oregon and President of Decision Research. Dr. Slovic has an extensive
background of research examining factors which correlate with technology aversion and
preference, including those for nuclear technologies. The respondent paper was given by Mr.
Victor K. Mc Elheny, Director of the MIT Knight Journalism Fellows Program. Mr. Mc Eheny
has been a science writer and a student of technology and the edia.

The thrust of the keynote paper is that several adverse causal factor affecting public
acceptance are correlated with nuclear power, rendering it almost singularly dreaded by the
public. Additionally, evidence was presented that strong public distrust exists concerning most
institutions dealing with various aspects ofnuclear technology. It is argued that once such trust
has been lost it is very difficult to regain.

In the respondent paper it is noted that the United States public is typically accepting
and trusting of many types of new technologies, and that public acceptance of a technology is
rarely decided by referendum - as has often been attempted concerning nuclear power. In both
respects nuclear power appears to be singular.

The following discussion displayed an important consensus that the fundamental obstacle
to public acceptance of nuclear power is the lack of trust by the citizenry, not ignorance - as is
often contended by nuclear power's proponents. To the extent that this understanding is correct,
the traditional efforts of the nuclear power enterprise to gain acceptance are probably
misdirected. If the impediment is lack of trust, the efforts of the industry at public education
concerning the nature of the technology will be unlikely to lead to acceptance.
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