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Abstract

This paper will deal with some concerns related to the actual "status-quo" of the nuclear industry related
to nuclear safety. It is well understood that incredible progresses have been made in this subject not only by
the industries, but mainly by the International Organisations such as INPO, WANO, IAEA and others. Of
course, there could be some misunderstanding and corrections here and there, and now I am talking about the
WANO Mission last year in Chernobyl. But this subject is not the objective of my paper.

This paper deals with a concern. I am worried with the actual ( ? ) status of a "potential relative"
complacency with some very important safety principles that could be permeating throughout the nuclear
industry. 1 will try to develop this idea and propose some actions to counteract the facts; what we did at
Angra 1 and within ELETRONUCLEAR to face those challenges.

1. First Preocupation
In 1996, I was part of a team, participating in an excellent course in USA denominated Senior
Nuclear Plant Managers Course, promoted by INPO, together with staff managers of nine US
plants and one colleague from Canada.
Analysing the contents of this Course, I noticed that we would visit some plants and one of them
was TMI. Obviously, I became very excited. TMI-2 had caused a turning point in the entire nuclear
industry, the birth of a new era specially for the nuclear operators. When we arrived in the TMI
Plant, I noticed that basically I was the only one interested in visiting the Unit 2. More than that, it
appeared that I was the only one that knew the details of the accident. I took the opportunity and
using "chalk and black-board" taught the Accident to my colleagues. One fact surprised me. It
seemed that for some of them, the Accident was very far way, not even related with their own
plant, and even worst, almost unknown, almost a vague fact, not in a real world. My "speech"
caused a great interest in our group and our mission in TMI was re-oriented towards the accident
and the recovery of General Publics Utilities ( GPU ) and TMI-1.
Now, I would like to point-out some reflections related to the above observations. Nineteen years
have gone by, since that morning of March 28 of 1979. Many, many things were done to avoid a
similar re-occurrence. Different and complex hardware modifications were installed, but in my
opinion the major modification was centred in the area of the philosophy of operation.
Prior to TMI, for the nuclear industry, the "sky was blue, with rainbows all over; the atmosphere
was peaceful", since the beginning of the design conception until the plant operational phase. In
simple words, no accident could ever occur which had not been pre-analysed. Independent trains,
with separation and redundancy would have been sufficient to preclude any accident in the
category of "Design Basis Accidents". Those design features, connected with Simulator training
for the operators would give the necessary assurance that a Nuclear Plant is extremely safe. In
terms of Simulator training, I can give my own experience. When I was trained to receive the SRO
certification at Zion Simulator in USA, I received a massive "brain-wash" message: Do not worry,
the design is excellent, every mal-function have already been foreseen, and there is always
another emergency train of back-up, just in case...
But, TMI proved that a combination of design failures, with uncomprehensive training and
operator practices led to a very serious accident. As one said, TMI marked the end of an era and the
birth of a more responsible one, where multiple failures and severe accidents, beyond design basis,
were faced. Where appropriate design modifications, better and more comprehensive scenarios for
Simulator training were developed and implemented. Where a philosophy of "symptom-based
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instead of event based" emergency procedures were developed. Where a necessity of an on-line
monitoring of "Critical Safety Functions" were analysed, discussed , developed and implemented.
I can dare to say that a figure of a sound "Safety Culture" became present, although this topic
"Safety Culture" have only appeared after Chernobyl.
Also, the same impression of lack of knowledge of importance and consequences of TMI, I noticed
during my three ASSET Missions in three different soviet design Reactors, a RBMK, a WWER
440 and WWER 1000 in the last three years. It is wise to recall that the type of Mission like
ASSET does not have the objective of discovering the Plant compliance with any design changes.
Those observations were derived from conversations and interviews during those Missions.
TMI-2 could never be forgotten; lessons learned should never be underestimated. Although almost
twenty years have gone by, the lessons learned from the Accident are still alive, and should be kept
alive, be remembered and recalled during class-room training, for new operators and during
requalification training for licensed operators. Plant managers should be concerned with that and
devote some of his time to check and verify that their staff is continuously "safe-minded" and no
accident is better than TMI to demonstrate the weakeness in the design and operation and the
consequent responses of the industry and the Operator.

2. Second Preocupation
Now it is the time to discuss Safety Culture, what are there behind and within this term. Its
definition has already been discussed many times in hundreds of different meetings. The IAEA was
very inspired when decided to scatter the philosophy of Safety Culture throughout its members.
When analysing the root cause of the TMI Accident, we find clearly signals of deficient Safety
Culture. I dare to say that both accidents, TMI and CHERNOBYL fall under that same "umbrella".
But, this concept still was not assimilated within some Organisations. And here again I am taking
the Senior Nuclear Plant Managers Course as the source of my suspicion. When this subject was
there discussed, we did not find a consensus among ourselves about the real importance or what
was behind this term. I initiated a hard and heavy discussion, when I said that the Millstone
shutdown by US NRC was due mainly because of a deficient Safety Culture that, much probably,
was permeating the entire Site. Trying to prove that, I pointed out some aspects related to
configuration control and personnel downsizing that fall within the category of Safety Culture
problems. It became evident for me that this new term was not yet "absorbed" by my peers. It may
probably be the word Culture that is too much "strong" or too much "heavy", I really do not
know.

But, even the meaning of that received some valid critics. When I told that the Zion Station was
probably under the same "cloud" of Safety Culture deficiencies and the consequent results of it
could be a long management induced plant shutdown, again I was in the centre of the discussion
about the real meaning and the usefulness of this terminology.
Safety culture, we do not measure it, but we can feel it, either its existence or its weakness. But,
how develop a sound safety culture if we must survive in a competitive world? If we say that
"SAFETY COMES FIRST", how can we compete with other energy sources, if we are under a too
big regulating burden? That burden may have caused the Operator to spend hundreds of thousands
or even some millions of any currency to face a different event scenario from a different regulator
demand, in which the aggregated value to the overall nuclear safety is questionable, or even
marginal.
This cost increases the operating cost and in the recent past was the main cause of several nuclear
plant demand cancellations.
It is extremely important to say that, for a nuclear plant that has a good operating history, few
events or incidents and an outstanding house-keeping, the actual existing safety culture is very
sound and little money is needed to further enhance it. However, for plants that are in the "gray
area", with marginal operating history and a house-keeping on the average or below the average,
much probably that amount of money will be reasonably bigger.
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3. Actions in Angra 1
The accidents of TMI, and Chernobyl are routinely reviewed, either in courses of personnel
formation, or in more detailed aspects, depending on the type of audience.
Lessons notes, in didatic form were prepared, quizzes and workshops were run, in order to spread
the correct information and the lessons learned originated from those events.
Also, in terms of indicators, we tentatively developed a series of safety-related indicators for a trial
period and a set of them is listed below; they are monthly reported and a trending of their
behaviour is analysed and discussed:
• Number of entries in the Limiting Conditions of Operations ( LCO's )
• Total time within LCO's
• Number of installed temporary modifications
• Number of re-works in safety related equipment/component
• Number of predictive versus corrective maintenance
• Number of incidents or events having as root cause human performance aspects
• Deviation of the scheduled tests and the actual performance dates and results
• Procedure Operating Review Committee ( PORC ) recommendations exceeding due time
• Reactor Coolant System daily leakage rate
• Number of un-updated drawings

In terms of maintenance we developed an aggressive philosophy of no intervention. For this,
special tools, electronic equipment and specialised service company were contracted in order to
implement a predictive analysis not only in the rotative equipment, as well as in the stationary ones
using infra-red and termography apparatus.

In the area of Technical Support, we implemented the philosophy of system engineers and this
caused a turning point in the relation with maintenance and operation, with outstanding results for
the entire plant.

In the area of international operating feedback, we associated to INPO and WANO, with resident
engineer in Atlanta. Also, at IAEA we have one engineer. This approach demonstrated of extreme
value, since our personnel routinely participate in different Missions, such as Peer Reviews,
OSART, ASSET and several technical meetings. Also in Brazil, we had sponsored many
workshops and training for those Organisations.

In the general area, we translated to Portuguese, the INSAG 4 document, and compiled it in
different forms for different readers. A Nuclear Safety Policy was written, approved by the Board
of Directors and by the President of the Company. A copy of it was distributed for every person
within ELETRONUCLEAR.

4. Conclusions
The Accident of TMI 2 have caused a revolution in the entire nuclear industry. Their root causes
should never be forgotten or left in the Past. Complacency in admitting that no more similar
problem actually could exist can not be accepted. It is wise to recall that after a complacent
approach there will be always another one, and here we have an undesirable chain reaction again.
In terms of Safety Culture, it appears that this designation was still not well understood and
assimilated by some persons and Organisations. There are questions on the validity of this
neologism, and its real meaning and usefullness.
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