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1 INTRODUCTION

Deregulation and competitiveness in the electricity market invites the plant
owner/operator to reduce operating cost with a potential reduction in maintenance,
degradation of investment in safety, reduction of operating staff and a downgrading in
research and development. On the other side, deregulation and competitiveness brings the
social and industrial benefit of reducing the electricity cost. Regulatory organizations have to
watch that the safety level of the plant does not go beyond the established level, while
recognizing the benefits of the new situation; therefore they have the moral responsibility of
regulating nuclear energy effectively and efficiently and in eliminating unnecessary
regulatory burdens.

The statement above conducts to two questions: (1) Have the electrical utilities yielded
to the temptation of such potentiality and, by doing so, is there any evidence that the safety of
the operating nuclear power plants has decayed beyond the acceptable limit? (2) Have the
regulatory organizations recognized the social and industrial benefit of lower electricity prices
and have they analyzed if there are unnecessary regulatory burdens and, if found it so, have
they tried to eliminate or reduced them?

There is clear evidence, at least in Spain in certain cases, that electrical enterprises have
been moved by deregulation and competition to reduce the staff by concentrating efforts, to be
more conscious in safety related investments and to limit expenses in research and
development. On the other side, there is no evidence that the safety level of the plants has
gone beyond the acceptable limits, although it is already soon to determine that. At least in
Western countries, regulators have shown more preoccupation in increasing the means to
verify that deregulation and competitiveness do not represent a reduction in the established
safety level, than in trying to identify and eliminate unnecessary regulatory burdens; although
the intention to do it has been stated by many.

This presentation is not intended to answer such basic questions, instead it deals mainly
with the relationships between regulators and licensees and on the ways and means the
benefits of deregulation and competitiveness could be realized without impairing safety
beyond the acceptable limits.
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2 THE RESPONSIBILITIES OF REGULATORY ORGANIZATIONS

The regulatory organizations must satisfy three basic responsibilities: (1) they must
fulfill the responsibility in legislation, that is to develop and enact a set of appropriate,
complete and sound regulations; (2) they must meet the responsibility in vigilatum, that is to
develop procedures and maintain experts to verify compliance with such regulations, and
finally (3) they must answer to the responsibility in corrigendum, that is to posses the power
to enforce the established regulations and to impose corrections in case of departure from
prescriptions, malpractices or wrongdoings.

2.1 The Knowledge To Regulate

Regulation includes four levels. The first level includes the basic laws. In the Western
European Democracies the basic nuclear legislation was promulgated in the 50's and early
60's. These laws included in themselves very sound and still actual safety principles;
nevertheless, in those early days it was not clear the distinction between the promotional and
the control activities related to nuclear, the separation of which became later on a necessity,
what forced the revision and amendment of these first documents or even the promulgation of
new laws, as in the case of Spain, where in 1980 the law creating the Nuclear Safety Council
was enacted.

The laws are later on developed in Decrees of Government and Ministerial Orders,
which may cover specific authorizations, as it is typical of the Spanish system. Among the
variety of legal documents, some common basic concepts and principles emerge. More over,
there is always the recognition that licensing of nuclear power plants is a responsible and
technically complicated activity which requires, in both sides: regulator and regulated, highly
competent technical bodies. Regulatory effectiveness and efficiency should be embedded into
these decrees and ministerial orders.

Below such documents, regulatory bodies have typically developed sets of Regulatory
Guides and Regulatory Practices which are not mandatory. These documents include
prescriptions based on well known scientific facts and well experienced technical
developments. They are generally developed by the industry itself, through national
professional associations, such as ASME or ASTM, or international bodies, such as ISO, or
international agencies, such as IAEA; but in all cases the regulatory organizations have to
adopt, through the appropriate adaptation, such codes and standards.

It is in all these documents, mainly those imposed by the regulatory bodies, where
conservatism should be reduced and unnecessary burdens eliminated on so providing more
room for competitiveness. Such effort should be undertaken by regulatory organizations. In
some cases, the reduction of well known conservatism can be easily accomplished, but in
others it will require further research and development, which will be best performed within
international projects. The modifications to appendix K to 10CFR Part50 -ECCS Evaluation
Models- in the US NRC regulations, is an example at hand. The proposed international
CABRI project, fostered by NEA, to determine the maximum allowable fuel enthalpy in case
of RIA's in high burnup fuel is another example needing additional research.

Regulation has evolved with time and in accordance with the knowledge gained from
research and the analysis of operating experience. Following the practices in other
technologies, the regulations were first deterministic; the materials used have to comply with
established specifications; the design, fabrication and assembly of components, systems and
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structures have to conform to accepted codes and standards and the operation to accommodate
to well specified limits. Any gap or uncertainty in knowledge was covered by the so called
safety coefficients to assure conservatism and so guarantee safety, generally increasing the
cost of the installation and always limiting or reducing the operating limits.

The knowledge gained has made it possible to follow the path of other modern
advanced technologies, where risk is quantified and the system approved when the risk
becomes lower than an accepted level. The regulatory use of this advanced tool is being now
developed by the most advanced regulatory organizations, under the name of risk informed
regulation, where the reference level is the expected frequency of core damage. This new tool
constitutes a rational way to reduce or eliminate the unnecessary conservatism, or to discover
the lack of it, proper of the deterministic regulation. The new system is not without problems,
and it may take years to reach full development.

2.2 The Capacity To Verify Compliance

It is traditional among regulatory authorities that an application for a construction
license should be based in the so called Preliminary Safety Analysis Report, where
components, systems and structures related to safety are introduced, together with the codes
and standards to be complied with and the quality assurance methodology to be used. The
Preliminary Safety Analysis Report becomes the basic instrument through which the applicant
states what he wants to achieve and the regulatory authorities check that the proposed plant
complies with the basic regulations.

During construction and commissioning competent inspectors verify that the fabrication
of components, assembly of systems and erection of structures relevant to safety is done and
tested in compliance with the accepted codes and standards. During this period of time such
inspectors are generally invested with sufficient authority to stop fabrication, assembly or
erection if they find unjustified non-compliances with what it was proposed. Commissioning
tests of the plant are also under the cross scrutiny by inspectors and experts from the
regulatory authority to verify that the tests results agree with what it was intended in the
design. This testing needs to be done in a safe manner, which is also checked by experts from
the regulatory authority.

The Final Safety Analysis Report is the document generally accepted as a justification
by the applicant for the operating license and so it is the main instrument through which the
applicant and the regulatory authority interchange information. The licensing process for the
operating license is then similar to construction; a group of qualified experts from the
regulatory authority verifies that the basic safety principles for operation are maintained,
technical specifications for safe operation are complete and satisfactory, training of operators
is sound, the plant will be monitored and maintained at a high safety level and operating
procedures for normal operation and in case of accidents are in place, among other things.

Deregulation and competitiveness will not change the basis of this well established
procedure. Nevertheless, the contents of Safety Analysis Reports and other regulatory
documents, such as Technical Specifications for Operation, offer room for improvement in
the sense of being more to the roots of the matter and becoming more efficient tools in the
verification process. The contents of these documents have been evolving along the time and
they have become unnecessary voluminous and rather burdensome.
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Deregulation and competitiveness increases the importance of the foreseen operating
life time of a nuclear power plant. When the licensing process is predictable and well
established, the plant owner/operator has the incentive to consider the introduction of costly
safety improvements into operating reactors. When the regulatory process is unclear or
unpredictable, the plant owner/operator is then discouraged to introduced such improvements.

Inspection during operation, the continuous analysis of operating experience and the
analysis and licensing of plant modifications become the most important activities of the
regulatory body during operation. In many countries, Spain for example, it has been decided
that at each site there should be a Resident Inspector and an Adjoin Resident Inspector. They
watch the daily operation of the plant and report their findings to Headquarters, among other
duties. For in-depth inspections, or in case of incidents, anomalies, testing, refueling or
abnormal operating conditions, teams of specialists are sent to the plant. Inspectors are
formally invested with authority to request the shut down of the plant for safety reasons.

Again, deregulation and competitiveness will not change these procedures; nevertheless,
much work has been done to improve the efficiency of regulatory inspections by
concentrating on basic aspects. As a partial application of the already mentioned risk-
informed regulation, Probabilistic Safety Analysis, when they are specific to a given plant, are
being used by regulatory authorities to identify items where the inspection effort should be
mainly concentrated, therefore increasing the efficiency of such regulatory inspections and so
reducing the burden on the licensee.

The analysis of the operating experience is done through a series of periodic reports
from which safety indexes are determined to measure the safety level of the plant and monitor
tendencies. Incidents and accidents are studied in depth to determine their root causes and
prevent them for re-occurring in the plant of concern and in similar ones. It is clear that this
activity is also normally performed by WANO and that international organizations, such as
the IAEA and NEA have in place on Incident Reporting System. The new Oversight Process
recently implemented by the US NRC seems to be an objective, timely and safety-significant
criteria in assessing performance, while regulating effectively and efficiently.

Among the most advanced regulators there is now a clear tendency to use the
probabilistic tools. A risk monitor, another application of the probabilistic approach, has been
introduced in some plants to have a quantitative measure of the safety level of the plant.
Likewise, any incident or failure of importance is considered as a precursor, the potential
consequences of which are analyzed by assuming other failures in the so called event and
failure trees. This type of analyzes serve very well the purposes of reducing unnecessary
regulatory burdens.

Most regulatory organizations have established detailed regulations applicable to plant
modifications, but very few have defined with precision which ones of the many
modifications that are introduced into the plant deserve to be the subject of regulatory control.
The US NRC established the concept of unresolved safety issue to determine such limit, but
the definition of such concept was based on a limited not quantified increase in the risk of the
plant, making the concept difficult to apply in practical situations. A more clear definition of
such limit, now emerging, will remove unnecessary burden from the process.
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2.3 The Enforcement System

Enforcement may involve notifications for correction of departures from required
procedures, declaration of malpractices or wrongdoings. It may force upon the licensee fines
and penalties of different severity, including the temporal or definitive shut down of the plant,
and it even contemplates penalties for criminal offenses in case of intentional nuclear damage
to people or property. In most of these cases, but the simplest ones, the judiciary system of the
country may become involved, although the enforcement process always goes through a very
formal procedure. As deregulation and competitiveness may have a tendency to create more
offenses, it is the duty of regulatory organizations to create a just and solid code of practice,
aiming at creating objectivity in all cases.

The enforcement process may be based on offenses to the deterministic regulations or
be quantified by the increase in the risk produced by the offence. Most enforcement
regulations are deterministic in nature and only a few of advanced regulators are seriously
considering fully risk-informed enforcement. In the case or Spain the enforcement system is
mainly deterministic, although loose references to risk are made in the regulations. It is in the
enforcement process where risk cuantification is more needed, but that will take years of work
and trial use. The formal introduction of a well developed risk-informed enforcement process
will certainly help in the materialization of the benefits of deregulation and competitiveness in
the electrical market without impairing safety in the nuclear power plants and within a
framework of objectivity and justice.

3 THE RELATIONS BETWEEN REGULATOR AND REGULATED

In the early to late 70's, it became clear that  regulatory bodies should become
independent from any promotional activity. In Spain that separation was accomplished in
1980 when the Nuclear Safety Council was created by the 15/1980 Act. That technical
independence is practically complete today in most countries, to that also contribute the fact
that Governments are not longer promoters of nuclear technology, and the electrical utilities
are not particularly interested in building new nuclear systems.

The technical independence from the past has now turned to political dependence in the
sense that the Administrators of the Regulatory Bodies are nominated by politicians and
through them political influences may be exerted. Social dependencies are also clearly
apparent. The vanguards of the ecologist movement are very hostile to nuclear industry and
also very effective in convincing society that nuclear power plants are not needed and so
increasing the radiophobia of the population. In many occasions they open judicial cases
against regulatory organizations and their managers. Through that processes they may
influence the independence of the regulatory process and the regulatory decisions.

In any case, there are many points of contact and areas in which necessarily the
regulated interact with the regulator, but in all cases the independence of the decisions taken
by the last must clearly be maintained. Such interactions are contemplated in drafting
regulations, verifying compliance and in any enforcement action. The question is to know
how much, and in which direction, deregulation and competitiveness influence the established
limit. The tendency may exist in the plant owner/operator to inform less and with reduced
detail to the regulatory organization so as to easy conditions, reduce inspections or to avoid
fines and other penalties. This, of course, will be a non-recommended practice. On the other
side, the plant owner/operator is entitled to request objectivity and justice in the decisions
taken by the regulatory organization. A type of dialogical ethics or ethics of communication
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should exists to facilitate the transfer of information from the licensee to the regulator;
likewise, the ethical principles of objectivity, independence and justice should guide the
decisions of the regulator.

3.1 The Participation Of The Regulated In Drafting Regulations

Traditionally, basic laws have to be approved by Parliament, decrees by Government
and Ministerial Orders by the concerned Ministry. Only second rate regulations, such as
instructions, generic letters, safety guides and safety practices are directly established by the
regulatory body. In any case, all these documents are given to the industry for comments
before publication. So far, there documents do not explicitly, neither implicitly, consider
deregulation and competitiveness of the electricity market. They rather maintain the idea that
all phases in the life of the nuclear power plant should be subjected to tight regulatory control
to assure safety.

Nevertheless, for example, in the present Strategic Plan of the Spanish Nuclear Safety
Council the deregulated and competitive market is explicitly considered by recognizing the
importance of evaluating the safety of the nuclear power plants in a continuous manner, by
increasing inspection activities and by implementing the safety culture concept up to the
maximum possible level. The document explicitly recognizes that regulations should be
reviewed to remove unnecessary burdens and that the work of the Nuclear Safety Council
should be more effective and more efficiently performed. This is also the case in other
countries.

3.2 Relationships In Verifying Compliance

The regulatory organizations use two basic approaches to verify compliance: inspection
and evaluation. Inspection is generally accomplished by a body of inspectors, which in many
countries include regional and sometimes residence inspectors. Evaluation of operating
experience and modification proposals are major undertakings in the case of operating
reactors; such evaluations requires a competent body of experts. Deregulation and
competitiveness have not basically modified such practices. But a Code of Good Conduct of
such inspectors and evaluators becomes necessary to avoid complacency on one side and
abuse of authority on the other.

The licensee is obliged by law to facilitate the work of the inspectors, who are often
invested with a great deal of authority. In the Spanish regulations the licensee is given
formally the opportunity of clarifying or objecting the inspection report, before it is presented
to higher authorities within the regulatory organizations. This practice is considered positive.
The Inspector, or the Head of the Inspection Team, has then the duty of analyzing any
clarification or objection to the inspection report and attach the corresponding comments to
the formal report. This procedure is of great significance when the inspection report includes
findings potentially leading to enforcement actions.

Deregulation and competitiveness may invite the plant owner/operator to be less helpful
to the inspector and the inspection teams, as a mean to cover reduced maintenance, poorer
operating procedures, less strict testing or to hide safety problems of special relevance. This
attitude, of course, is not recommended, apart from being against the regulation. Likewise, the
plant owner/operator may also be tented to provide less information in the established
periodic reports, with the intention of presenting a more optimistic view of the performance
and the status of the plant. As previously, this is not recommendable. In the other hand, the
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plant owner/operator is entitled to require from the regulator the necessary objectivity and
independence of judgement.

3.3 The Rights Of The Regulated In The Enforcement Process

During enforcement, the relationships between the licensee and the regulatory authority
become extraordinarily sensitive, as the process may result in an administrative penalty to the
owner/operator. More serious penalties derived from intentionally performed malevolent acts,
or through unacceptable negligence, producing nuclear damage to human health and property
or to the environment are not considered here, as these extreme cases are very rare and are
handled by other means.

There are three basic stages in any enforcement action: (1) the discovery that a
departure, malpractice, wrongdoing or any other deviation has taken place; (2) the evaluation
of the severity of the observed actions, and (3) the judgement on the decision taken. During
all these stages, the licensee has the right to defense itself from any accusation and to present
evidence on the matter. The process itself must be well established, formal, open and, above
all, just and proper. Different countries have established different procedures and they applied
them in distinctive ways, but the basic principles are always the same. As already said, the
establishment of a risk-informed enforcement process will enhance objectivity, justice and
proportionality to the offense.

Again, deregulation and competitiveness do not have any influence in this formal
process. Any plant owner/operator will do everything possible to avoid any fine or any other
administrative penalty and it has certainly the right to defend itself in all phases of the
process. At the same time, on the part of the regulators, there is the moral obligation of
developing sound and complete procedures for enforcement assuring objectivity,
independence of judgement and penalties commensurate with the importance and significance
of the fault to be judged.

4 EPILOGUE

1st. On deregulation and competitiveness and regulatory organizations.
Deregulation and competitiveness of the electricity market implies the reduction of operating
costs, what may limit maintenance, degrade investment on safety and downgrade research and
development. Regulatory organizations have to assure the safety level of the operating plants,
but they also have the moral responsibility of improving competitiveness through effective
and efficient regulation and by eliminating unnecessary regulatory burdens.

2nd. On the main functions of regulatory organizations. Regulatory organizations
must satisfy three basic objectives which could be represented by three words: regulation,
compliance and enforcement. Though the basic principles are the same, different countries
have established different procedures depending on the technological development of the
country, the organization of the State and its own idiosyncracy. Deregulation and competition
make it necessary to review the processes through which regulatory organizations comply
with such objectives.

3rd. On the development of regulation. Regulation includes basic laws, decrees of
government, ministerial orders, regulatory guides and practices and codes and standards,
which are typically deterministic in nature. It is in the revision of these documents, mainly in
those of more technical nature, where conservatism can be reduced and unnecessary burdens
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eliminated to cope with deregulation and to increase competitiveness, but this requires a
major scientific and technical effort.

4th. On verifying compliance. The regulatory organizations use two basic
approaches to verify compliance: inspection and evaluation, which are conducted through
generally well determined procedures. Deregulation and competitiveness will not change
these procedures, but there is the recognition that there is room for improvement in both
activities, mainly when using probabilistic tools and methods.

5th. On the enforcement process. The enforcement process is very formal and
sensitive to both sides, as it may end up on fines to the licensee or other administrative
penalties. Deregulation and competitiveness do not have any influence in this formal process,
but the licensee has the right to defend itself in all phases of the process. At the same time, the
regulators have the moral obligation of developing sound and complete procedures for
enforcement assuring objectivity, justice and independence of judgement. The use of a risk-
informed compliance process, not yet developed, will serve to match offenses with penalties.
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