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ABSTRACT 

The scenery that now has been configuring in the area of science and nuclear technology in the society, 
with their obstacles and their evolution tendencies, their philosophical discussions around fundamental 
concepts, and the necessity to evolve the capacity in emergency response is described in this paper. Some 
obstacles related to the acceptance of the nuclear energy are mentioned and some proposed strategies are also 
presented, as well as, specific politics for the analyzed case. One can conclude that it is imperative, that the 
opinion and public perception of the risk, associated with radioactive facilities should be considered and that the 
debate continues involving legislators, operators and the public in general. 

1. INTRODUCTION 

In a general manner shops and industries are subject to non expected situations related to 
events of failures and accidents, such as fires and loss of power. Depending on the evolution 
of one of these events, response actions may be necessary to preserve the health and safety of 
workers, the public and the environmental in the neighboring region of those industries, as for 
example, the nuclear power plant (NPP). For the defmition of these actions it is necessary a 
comprehensive and full study of which events could occur and what their consequences that 
could cause impact on the physical integrity of workers, the public involved and the 
environment in the affected region. Once understood the possible events, including 
monitoring and mitigation actions planned, and its consequences, response actions can be 
planned, documented, tested and disseminated. 
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In a nuclear power plant, events can also occur that may impact the health of workers, the 
public and the environment, in various degrees of significance and importance. In principle, 
in the case of a NPP, these events, failures, mal-functions and / or accidents, are described, 
evaluated, modeled and classified in Chapter XIV of the Final Safety Analysis Report 
(FSAR)[1]. 

2. THE PHILOSOPHICAL CONCEPT OF SAFETY AND RISK 

We would dare to say that there exist a great parallelism between fires and nuclear radiation. 
Both have the potential of improving the quality of the man's life substantially and they are 
found in the day by day activities. This aspect, however, is not recognized and credited to the 
nuclear radiation. Both are generated incidentally in industrial processes and when used 
inadequately, loosing the control or not being confmed, can cause severe accidents. 
Therefore, the analysis of facts or factors that affect the safety of nuclear facilities request a 
good understanding concerning the nature, sources and the diverse effects of the nuclear 
radiation [2]. 

If we go back in history of the safety of nuclear facilities and their accidents, we will be able 
to remember the appropriate application of the concept of accident management in the only 
those accidents happened until to days (Three Mile Island, Chernobyl and Fukushima 
Daiichi), with important consequences in all cases. No other technological development, 
except the aviation, has been accompanied by such an intense focus in safety, as it has been 
the nuclear energy. It should be emphasized that the society has been investing heavily in 
learning and developing an adequate structure related to safety. It is well true that the process 
has shown to be quite expensive, considering the costs and time spent. The lessons learned 
have been applied to prevent the reoccurrence of similar events or failures in the future. The 
appropriate safety level for the nuclear facilities has been discussed thoroughly, and different 
safety goals are being adopted at several countries. The term, absolute safety, usually has as 
meaning, the attainable safety through the elimination or action of suppressing inherent 
occurrences of the installation. It is known that some planners motivated by the desire of 
reaching such an absolute safety, proposed unusual concepts for nuclear facilities that can 
only be built in the future. 

On the other hand, we know that risks to health, independently of the energy generation, 
option can happen in different stages of their cycles. So as to compare these risks, it is 
necessary, to consider their complete cycles. We can say that the risk to health is the sum of 
the risks of all of the individual steps of the processes that constitute the cycle. The 
comparison of the risk of a single step, with some one related to the generation of electricity 
can, for instance, supply an incorrect picture, while the largest risks, can be found in another 
place. The risk assessments, as well as, available analyses of comparative risk in the 
literature, has shown great differences in the conclusions and results, normally due to specific 
conditions, precepts and different data bases used. It should be emphasized that these studies 
show an incomplete vision of the risks compounds related with the generation and power 
supply. The appropriate tool used, for the acquisition and development of a detailed analysis 
is the probabilistic safety assessment, through which we can estimate the probable 
frequencies and effects of accidents in nuclear facilities. On the other hand the relative 
subjective perception of the risk, given any dangerous situation, can vary individually until a 
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high degree. Of this fact it can be observed, that individuals and society react sometimes in an 
inconsistent and irrational way, in the face of a previously defined prioritization, showing an 
ambiguous or even self-defeating behavior [3]. 

The need or will of treating the risk management theme shows that this discussion can not be 
taken ahead without the defmition of sorne fundamental subjects related with the limit 
concept or safety potential. Moreover, going by a discussion concerning what is the 
acceptable risk, discussing the phenomenon of the social amplification of the risk in face of 
the occurrence of relevant events, firom the risk point of view. The nuclear risk and related 
different aspects, the risk perception and role problems for the management of the same, 
should also be considered. However, we will never be capable to run away of the discussion, 
even if in philosophical bases, such as the norms and regulations, acceptance of risk criteria 
and the role of the decision theory. Though, it would be ingenuousness to believe that this 
task is completely feasible, once we will always confront ourselves with the problem or 
subject of the acceptable risk, as mentioned in Fischhoff [4]. 

The subject that treats of the acceptable risk has been discussed extensively in the literature, 
normally ending in, that the risk is never accepted unconditionally. In the reality, the risk is 
only accepted, if some benefit can compensate the existence of that risk. Therefore, the 
subject of the acceptable risk becomes a problem of decision, in other words, a choice among 
alternatives. It is comprehensible that by treating of such a complex theme, several interests 
exist (social, employees and management interest) as described in Holmberg [5]. 

Some studies have shown the opinion of local populations, regional, state, as well as several 
organizations, concerning events involving risk with high impact and resulting in negative 
consequences. The public was also questioned, on different accidents and scenarios involving 
contamination, resulting from temporary stockpiling, disposition and transport of nuclear 
material. The scenarios varied in magnitude, considering small till great radioactive emissions 
and few wounded to multiple deaths. In Metz [6], the objective of the studies was the 
statistical determination of the involved public imagination extension, as for the probability 
of occurrence of these risky events and their perception, as for the severity and duration of 
the consequences of the considered events. 

Should the public risk perception be the guide for the management of the risk? Should we 
allocate the resources for reduction of these risks, according to the priorities recommended by 
the evaluations of risk specialists or taking into account the lay public perception? Who has 
the right of lowering norms that determine the border among tolerable and intolerable risk 
levels? Which are the greater lessons learned from the comparison among risk evaluation, 
risk perception and of the discourse around the risk? The amplification or reduction differs 
among individuals in their roles as private individuals, as workers, as members of social 
groups and of public institutions. The metaphor of the social amplification can serve as a 
communication tool to enhance the existent dualism in the risk as an objective threat or a 
social construct. This effort between specialists and social actors can result in three goals: (1) 
including the best specialists in existent risk levels and reduction methods; (2) guarantee that 
the concerns and values of those affected by the decisions of risk management, be integrated 
in the deliberation process; and (3) adjust the regulations to values and aspects of those who 
wants to be protected of dangers. 
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Finally, the main lesson of all these experiences has been that scientific specialists, as well as, 
the rational decision making process and the public values, are not in advantage one over the 
other, but that can result in an open and well-structured discussion. 

3. NUCLEAR EMERGENCY 

For the occurrence of a release of radioactive material it is necessary that a fault occurs 
systematically and consecutively of the three barriers against release of fission products: 
containment steel, tubing and components of the primary system and the cladding (tubes) of 
fuel rods. 

The scenarios prepared for the emergency plan exercise, try to get all internal and external 
operational experience related to a PWR nuclear design. Those scenarios are increasing in 
complexity and demands, including new malfunctions and lose of safety critical functions to 
challenge the emergency management of the utility and the regulatory body. Also, after the 
Fukushima accident, a better look for external events are being studied in detail and evaluated 
to verify their impact in the operational safety. This action includes, between others, the loss 
of electrical external energy supply for extensive period, several simultaneous fires and 
flooding in internal compartments of the NPP, fall of barriers on the road preventing 
evacuation and need of additional technical human resources for long emergencies periods, 
among others. Other initiators for the so called External Emergency Plan (PEE) are prepared 
by the civil defense to test the action of the additional organizations involved in the 
emergency response. These challenges are supposed to verify the capacity to evaluate 
potential scenarios, consequences and possible solutions as well as recommendations, 
considering the actual behavior of the NPP and the associated risk. There are also external 
demands being included in the scenarios to challenge the all organizations involved. 

When an emergency occurs there are several planned actions to protect workers, public and 
the environment: 

> Notification to the population; 
> Stay inside buildings, sheltering; 
> Evacuation of people; 
> Skin protection; 
> Respiratory protection; 
> Control of food and water; 
> Decontamination of people and / or areas; 
> Medical care; 
> Access control. 

It is important to mention that during the year various exercises of specific parts of the 
emergency plans are periodic executed. It should be mentioned that during the year ten 
exercises of the Local Emergency Plan (PEL) are executed, five in Angra 1 and five in Angra 
2 NPP, with a specific scope, focusing on actions between Electronuclear and CNEN. A 
second group of exercises are performed through the notification of SIPRON (Brazilian 
Nuclear Program Protection System) involving all organizations that participate in the 
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emergency centers. Every tenth day of the month, at ten o'clock there is conducted a 
performance test of the sirens located in areas of emergency planning zones (ZPE 3 and 5), in 
order to verify that the population of this area is able to listen to the instructions given. 

Another type of exercise related to the External Emergency Plan (PEE) is conducted 
annually. In the odd years a full exercise is conducted, involving the participation of all 
organizations and resources provided and the participation of the general public. On the other 
hand, in even years a partial exercise is conducted, where several actions in the PEE and 
broad dissemination, including information to the public occurs, but there is not expected to a 
full application of all resources needed. 

For each general and partial exercise performed, a report is generated showing the detailed 
exercise scenario, identification of objectives, development of different activities, areas for 
improvement, as well as the strengths and conclusions. Based on these fmdings, operational 
experience firom other countries and the internal experience of exercises and actual demands, 
improvements were incorporated into all emergency plans, over the years. 

Additionally several organizations that did not participate originally and formally in the 
committees planning, were inserted in the context of emergency such as Brazilian Sanitary 
Vigilance Agency (ANVISA), Brazilian Environmental Institute (IBAMA), State 
Environmental Institute (INEA), Brazilian Information Agency (ABIN), Angra dos Reis 
Health Foundation (FUSAR), as well as specific organizations related to the Ministry of 
Defense (Army, Navy and Air Force), among others. 

The goals set forth in the mentioned exercises are, generally to demonstrate: 

> The ability to notify the organizations involved in their response to the nuclear 
emergency; 

> The ability to mobilize personnel and resources provided in the emergency plans for 
CNAAA; 

> The ability to activate the emergency centers; 
> The adequacy of facilities, equipment, material and human resources to meet the 

emergency goals; 
> The ability of communication between organizations, emergency centers, field crews 

and other professionals involved; 
> The ability to command, coordination and control the emergency; 
> The ability to implement, in a timely manner, the protective measures provided; 
> The ability to develop projections of radioactive doses; 
> The ability to alert and notify the population in ZPE 3 and 5 as foreseen; 
> The ability to coordinate the formulation and dissemination of information and 

instructions to the public, press and means of communication; 
> The organizational capability and availability of resources necessary to control the 

traffic, evacuated areas and access shelters; 
> The adequacy of procedures, facilities, equipment and personnel for radiological and 

environmental monitoring, decontamination and trace of persons removed; 
> The adequacy of facilities, equipment, supplies and procedures in the areas of shelter; 
> The suitability of vehicles, equipment, procedures and personnel to transport injured 

individuals and bumpy-contaminated; 
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> The suitability of equipment, supplies and personnel responsible for medical facilities 
treating contaminated and / or injured people; 

> The ability to remove by feet, bus or sea, the population of the ZPE 3 and 5; 
> The ability and capacity of pre-hospital care; 
> The ability to distribute Potassium Iodide tablets, when needed, to the population; 
> The ability to ensure the security of sensitive information exchange among emergency 

centers, including security related to information technology. 

Below some of the improvements made in the emergency plans considering all exercises 
performed until today we can mention: 

> Distribution of pellets of Potassium Iodide, including procedures related to storage, 
distribution, as well as application criteria; 

> Preparation and implementation of a computational system (ARGOS) for monitoring 
meteorological conditions and radiological monitoring for possible releases of 
radioactive material; 

> Improvements related with the meteorological monitoring system (doubling the 
capacity of the data acquisition system, use of real time data, use of INPE (National 
Space Research Institute) data, future expansion of the number of towers and 
geographic monitoring); 

> Use of boats or ships for the removal of citizens; 
> Use of an existing infrastructure for emergency communications and electricity 

redundancy for emergency centers; 
> Increase the duration of exercise for more than 36 consecutive hours; 
> Emergencies considering a multi-plant-event; 
> Development of scenarios considering an including the operating experience of the 

plants; 
> Predicting emergency situation development for the east and west side of the site due to 

specific meteorological conditions of the region; 
> Establishment of technical support centers in areas adjacent to the main control room 

avoiding overcrowding in the control room, as recommended after the TMI accident; 
> Establishment of auxiliary technical support centers in areas outside the site; 
> Update operational procedures for abnormal and emergency situations, based on the 

Westinghouse Emergency Response Guides, with their associated design basis; 
> Development and future implementation of procedures for severe accidents; 
> Increase the number, as well as the complexity and amount of activities, of public and 

private organizations involved in the annual emergency exercises; 
> Implementation of measures and actions based on the existing data firom the Fukushima 

accident; 
> Increase the use of an up-to-date technologic information system (wireless 

infrastructure, video and data conferences, secure and controlled information outspread 
beside others); 

> Improvements related to the quality and number of social information programs for the 
nearby living communities (Nuclear Applications, Nuclear Energy, Operational 
Experience, NPP Accidents, Operational Safety and Security, Radiological Protection 
and Emergency Plan); 

> Increase the participation and commitment of the local press, broadcasting systems 
(radios and TVs) and transparency methods as, local presentations, bus doors and the 
use of folders for the general public; 
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> The use of risk analysis in the decision making process, beside others; 

4. RESPONSE TO A NUCLEAR OR RADIOLOGYCAL EMERGENCY 

Despite all the precautions that are taken in the design and operation of nuclear facilities and 
the conduct of nuclear activities, there remains a possibility that a failure, an intentional act or 
an accident may give rise to a nuclear or radiological emergency. 

In some cases, this may result in an exposure or the release of radioactive materials within 
facilities and / or into the public domain, which may necessitate emergency response actions 
and can include also transport accidents. Adequate preparations shall be established and 
maintained at local and national levels and, where agreed between States, at the international 
level to respond to nuclear or radiological emergencies. 

It is recognized among organizations responsible for emergency management, including those 
responsible for the management of conventional emergencies, that good preparedness in 
advance of an emergency can substantially improve the emergency response. Moreover, one 
of the most important features of the preparations is that they are integrated among the 
different bodies involved, ensuring clear lines of responsibility and authority. 

The Convention on Early Notification of a Nuclear Accident and the Convention on 
Assistance in the Case of a Nuclear Accident or Radiological Emergency adopted in 1986 
place specific obligations on the Parties and on the IAEA. 

The General Conference of the IAEAin resolution GC (44)/RES/16 has encouraged Member 
States to implement instruments for improving their response to nuclear and radiological 
emergencies and to participate actively in the process of strengthening international, national 
and regional capabilities for responding to nuclear and radiological emergencies, and to 
make those capabilities more consistent and coherent. 

The response to a nuclear or radiological emergency may involve many organizations. The 
functions of many of these organizations would be the same for a nuclear or radiological 
emergency as for a conventional emergency. However, the response to a nuclear or 
radiological emergency may also involve highly specialized agencies and technical experts. 
Therefore, in order to be effective, the response to a nuclear or radiological emergency must 
be well coordinated and arrangements must be appropriately integrated with those for a 
conventional emergency. In addition, the many misconceptions prevalent concerning nuclear 
and radiological emergencies and the possible health effects of radiation exposure could lead 
to inappropriate actions being taken. Consequently, preplanning on the basis of established 
principles of radiation protection and safety is essential. Such preplanning can be achieved 
only through a coordinated approach. Based on that, it can be stated that national 
requirements are established for defming common concepts and expectations, for the clear 
allocation of responsibilities among all response organizations, for well-defined agreements 
between these organizations and arrangements for coordinating an integrated response. 
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National requirements should establish adequate level of preparedness and response for a 
nuclear or radiological emergency. Their implementation is intended to minimize the 
consequences for people, property and the environment of any nuclear or radiological 
emergency. On the other hand the fulfillment of these requirements will also contribute to the 
necessary harmonization of arrangements in the event of a national or even transnational 
emergency. They are intended to be applied by authorities at the national level by means of 
adopting legislation, establishing regulations and assigning responsibilities. 

An emergency can be related to different type of practices and sources, like fixed and mobile 
nuclear reactors, facilities for the mining and processing of radioactive ores, facilities for fuel 
reprocessing and other fuel cycle facilities, facilities for the management of radioactive 
waste, the transport of radioactive material, between others. In this paper we deal with 
requirements and emergencies that can occur in nuclear power reactors. 

The requirements for emergency preparedness apply to preparations to be made in advance of 
any emergency in order to ensure that there is a capability to meet the response requirements. 
The requirements for emergency response apply to the performance of critical functions or 
tasks in an emergency. In that context there should be also established requirements for the 
infrastructure necessary to develop and maintain adequate arrangements for response. 

It is said that in a nuclear or radiological emergency, the most well-known important practical 
goals of emergency response are related, between others, to regain control of the situation, 
prevent or mitigate consequences at the scene, prevent the occurrence of deterministic health 
effects in workers and the public, render first aid and to manage the treatment of radiation 
injuries, prevent to the extent practicable the occurrence of stochastic health effects in the 
population, prevent to the extent practicable the occurrence of non-radiological effects on 
individuals and among the population, protect to the extent practicable property and the 
environment, prepare to the extent practicable for the resumption of normal social and 
economic activity. 

In that case the primary objectives for protection and safety can be based on a protection 
objective (to prevent the occurrence of deterministic effects in individuals by keeping doses 
below the relevant threshold and to ensure that all reasonable steps are taken to reduce the 
occurrence of stochastic effects in the population at present and in the future) and a safety 
objective (to protect individuals, society and the environment firom harm by establishing and 
maintaining effective defenses against radiological hazards firom sources). 

For nuclear installations the primary objectives can be defined be based in a radiation 
protection objective (to ensure mitigation of the radiological consequences of any accidents) 
and in a technical safety objective (to take all reasonably practical measures to prevent 
accidents in nuclear installations and to mitigate their consequences should they occur; to 
ensure with a high level of confidence that, for all possible accidents taken into account in the 
design of the installation, including these of very low probability, any radiological 
consequences would be minor and below prescribed limits). 

In that sense, taking measures towards achieving these goals, undertaking interventions, are 
governed at all times by the principles on Radiation Protection and the Safety of Radiation 
Sources. These principles are based on the justification of intervention (any proposed 
intervention shall do more good than harm) and on the optimization of intervention (the form, 
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scale and duration of any intervention shall be optimized so that the net benefit is 
maximized). 

It can be said that the goals of the emergency response are most likely to be achieved in 
accordance with the principles for intervention by having a sound program for emergency 
preparedness in place as part of the infrastructure for protection and safety. On the other 
hand, emergency preparedness also helps to build confidence that an emergency response 
would be managed, controlled and coordinated in an effective way. The practical goal of 
emergency preparedness is to ensure that arrangements are in place for a timely, managed, 
controlled, coordinated and effective response at the scene, and at the local, regional, national 
and if necessary at an international level, to any nuclear or radiological emergency. 

THE BRAZILIAN CAPACITY, PREPAREDNESS AND RESPONSE SYSTEM TO 
A NUCLEAR EMERGENCY 

The licensing process of nuclear facilities follows regulatory requirements established by the 
National Nuclear Energy Commission (CNEN), the regulatory body in Brazil, in the Standard 
CNEN NN 1.04 [7] related to licensing of nuclear installations. This Standard establishes the 
need for the development and approval, by the regulatory body, of a local emergency plan for 
dealing with the potential emergency situations. Additionally, there is also the Standard 
CNEN NN 1.14 [8] related to nuclear power plant reports. This Standard is based on guides 
of the International Atomic Energy Agency (IAEA) [9] and [10] and the American Regulatory 
Agency (USNRC) [11], [12] and [13], and presents the defmition of emergency situations and 
classifies these into four grades: Non Usual Event (ENU), Alert (ALERTA), Area Emergency 
(EMERGENCIA DE AREA) and General Emergency (EMERGENCIA GERAL). Each of 
one these has a comprehensive technical, geographical and organizational requirement. 

Figure 1: Emergency Center Communications Chart. 

When the consequences of an event go beyond the geographical boundaries of the site, that 
means the nuclear power plant, the event shall be considered and treated at higher 
hierarchical levels. The Brazilian Government created the so called SIPRON, which in charge 
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of the regulation and planning of responses to these emergencies in a governmental level. 
This organization is nowadays inserted into the Civil House (Casa Civil/GSI). For these 
activities there are two boards: Commission of Coordination of the Protection of the Brazilian 
Nuclear Program (COPRON) and Committee of Planning and Response of a Nuclear 
Emergency (COPREN). 

In these boards different aspects related to the capacity, preparedness and response out of the 
site area, nuclear emergencies, planning of the exercises and other associated aspects are 
discussed. The SIPRON establishes a framework for the operation and communication of the 
existing emergency centers, at a municipal level (Center of Coordination and Control of 
Nuclear Emergency - CCCEN [14]), state level (Center for Nuclear Emergency Management 
-CESTGEN) and at a national level (National Center of the Nuclear Emergency Management 
-CENAGEN). During an emergency situation, the CCCEN Emergency Center effectively 
coordinates the necessary external response related to the evolution of the event, within the 
nuclear power plant. Other centers act as a support for solving problems and providing 
solutions that extrapolates the response capacity of the CCCEN. In that sense, Figure 1 
presents the relationship between these emergency centers. Additionally, Figure 2 presents the 
general structure of the organizations involved in a nuclear emergency. 

Figure 2: Organization Chart in a Nuclear Emergency 

The responsibility for developing, managing and coordinating the response in case of a 
nuclear emergency is of the state government in which the NPP is located. This response is 
documented and systematized through the External Emergency Plan (PEE). This plan 
describes, in general, the structure of the plan, the systematic and dynamic of the operation, 
communication and performance of the various organizations involved in the response and 
recovering of the nuclear emergency. 

The CCCEN is composed by representatives of the State Civil Defense (Coordinator), The 
National Commission for Nuclear Energy (CNEN), the Utility (Electronuclear), the Civil 
Defense Council of Angra dos Reis and Paraty (SEMDEC / AR / PY), the Brazilian 
Environmental Institute (IBAMA), the State Environmental Institute (INEA), the Brazilian 
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Information Agency (ABIN) and private companies such as bus, water, phone and electricity 
companies, among others. All these organizations and private companies, have their specific 
emergency plans (PEC). It should be mentioned that the Brazilian Nuclear Energy 
Commission has and uses to emergency plans, the Emergency Situation Plan (PSE) [15] and 
the Nuclear Power Reactor Emergency Sectorial Plan (PESRPOI) [16]. Finally, the utility, 
Eletronuclear, uses during nuclear emergencies the so called Local Emergency Plan (PEL) for 
the CNAAA. 

The response for a nuclear emergency situation nearby the CNAAA is geographically 
structured and based in predefmed Emergency Planning Zones (ZPE). This Emergency 
Planning Zones are showed in Figure 3. 

Figure 3: Emergency Planning Zones 

It should be mentioned that the Angra 1 NPP has been in operation since 1983 and Angra 2 
began his operation in 2001. To meet the specific regulatory requirements the emergency 
plan, more specifically the Local Emergency Plan (PEL) were created firom this period. 

In the period 1996-2012, were conducted several exercises in response to the nuclear 
emergency in the site, CNAAA, with the participation of national experts and evaluators, 
national and international observers and also with the participation of the International 
Atomic Energy Agency (IAEA). This national and international participation resulted in a 
series of improvements related to the existing emergency plans. 
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For the establishment of the Emergency Planning Zones and Radioactive Dose Limits, the 
International Atomic Energy Agency (IAEA) and the American Nuclear Regulatory 
Commission (NRC) references, as well as computer codes modeling, were used. 

Currently, the emergency plans are being revised in order to consider issues and actions 
related to the Fukushima accident. Including, additionally, the answers provided by the 
software that monitors the weather and radiological conditions, the ARGOS System, acquired 
in the last years by CNEN, also the risk associated with operational modes and finally rare 
initiating events have been also considered. It can and should be said that the ARGOS 
computer code is an information system that in Brazil, is being used to support decisions 
taking process related to accidents in nuclear power plants do to, in general, provide: 

> A general overview of the situation; 
> A diagnostic of how the scenario will be developed; 
> A evaluation and overview of monitoring; 
> An overview of the accident consequences. 

6. CONCLUSIONS 

One can conclude that it is imperative, that the opinion and public perception of the risk, 
associated with radioactive facilities, as nuclear power plant should be considered and that 
the debate continues involving legislators, operators and the public in general. 

It can be emphasized, that the questioned public presents positive opinions, about 
applications of the nuclear technology in the medical area. It could be said that this debate, 
have not had the adequate magnitude related to the existent potential problem when we 
consider the generation of electricity with nuclear power plants. It has been identified that 
there exist some controversies, when one compare the risk perception of the general public 
with citizens and workers that, live near ore more intimately with nuclear power plants and / 
or radioactive facilities. This fact can be justified because of the clear influence existing over 
the safety perception of this public do to the involvement of these workers with these 
organizations, that is, with the so called organizational compromise. 

It is clear when we consider the nuclear international operational experience and accidents 
(TMI, Chernobyl and Fukushima) occurred till today, that the probability of occurrence of a 
nuclear accident is very low. Even thus, it is important to develop and update the existing 
emergency plans that are used by the different organizations on the response of a nuclear 
power plant emergency, in an effective and efficient manner, every time this need is 
identified. On the other hand it can be said that the nuclear industries is the only one that 
formally learns with the mistakes, errors or accidents that occurs. This can be seen in the 
outcomes of documents related with the lesson learned of the TMI, Chernobyl and, in a near 
future, Fukushima accidents. It is also known that after the implementation of new actions or 
issues in the emergency plans, those plans should be exercised and evaluated in a periodically 
manner having, or bringing as an output a evolved protection system for the public in general, 
workers and the environment. 
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It should also be mentioned that although be rare the occurrence of a nuclear accident, the 
consequences of that accident could cause great consequences for the health of people of 
local areas near the site. 

In this way in the Brazilian case, the emergency plans presented and the response related to a 
nuclear emergency described in this paper, have been, in the last years, developed and 
updated in several levels, taking into account the need of a high degree of integration among 
the organizations involved (municipal, state and national level; private and governmental 
organizations, beside others) that are an important part of the External Emergency Plan of Rio 
de Janeiro (PEE). 

Over the time it has become clear that these emergency plans have a high degree of 
complexity and sophistication. Based on this reason they needs to be frequently tested in 
order to verify its operating condition, identifying space for improvements needed to assure 
an efficient, effective and safety execution. The adequate demonstration of the 
implementation may bring a better and effective safety and reliability feeling for, workers and 
the local population that lives in the neighborhood of the nuclear power plant that means, in a 
circle of five kilometers considering the center the reactor of Angra 1. 

We can state, finally, that to give the necessary visibility and transparency, as well as to 
assure the effectiveness of these plans for citizens and general public directly or indirectly 
affected by the existence of the nuclear power plant, in our case, several trainings and 
exercises in different levels have been and are performed, being the main of them, the annual 
exercise. As described before, and taking into account the involvement of the authors of this 
paper in the response of a nuclear emergency at the nuclear power plant CNAAA, several 
improvements have been done to the exercise and emergency plans and were implemented 
during the past years indicating that there is always opportunity to develop or enhance the 
emergency plans and actions, increasing its effectiveness in the different levels. 
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