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ABSTRACT

The use of nuclear power plants for electricity supply is presently considered as an important 
factor to be considered in any energy matrix to ensure the diversification and availability 
criteria. Currently several countries resumed or started programs for the construction of 
nuclear power plants of new projects, with extremely improved security levels. Additionally, 
events and accidents in nuclear power plants have contributed substantially to the occurrence 
of design modifications and/or update the regulatory requirements to further enhance 
operational safety of these plants. Nowadays, one of the regulatory requirements necessary 
for the selection of a site for construction and operation of nuclear installations is the public 
hearing and discussion. The city of Angra dos Reis has two nuclear power plants in operation 
and a third one under construction. There are also, plans for the construction of more nuclear 
power plants in the country, to meet the growing demand for electricity. The first nuclear 
power plant in Brasil went into operation in 1983 and the second in 2000. The selection of the 
site for construction of these plants was due to political, economic and strategic factors, 
present in Brazil, in the decade of 70. The licensing process in de 70´s decade did not involve 
an extensive participation of the society as a whole and of the local population, such as the 
occurrence of public hearings and the wide possibility for discussion and debate about the 
acceptance of the location of the plant. In the initial years of operation of the Angra 1 nuclear 
power plant, the level of knowledge of the local population was practically null, occurring 
mainly in local clarifications, made through seminars and lectures on special occasions, such 
as at the time of the annual exercises of the external emergency plan, specific information 
Programs or technical visits of educational institutions and the Government to Angra dos 
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Reis Nuclear power plant. Since the beginning of operation of the nuclear power plants, 
several modifications of the legislation and improvements on the basic knowledge 
dissemination related to the operation of the plants, under the regulatory and operational point 
of view were made, with the objective of improving this process. The present work intends to 
present the evolution of the process of improvement of the local population information on 
the safety, risks and benefits of the operation of nuclear plants, and the use of nuclear energy 
in general, focusing on the main governmental and private organizations and institutions 
involved. A minimum knowledge about these topics is essential so that the population can 
have a real vision of the operation of the nuclear power plant and can issue a judgment on the 
operation safety and acceptance of nuclear power plants. As a final result of this work, we 
present the results of a field survey carried out with certain segments of the local population, 
focusing on the academic environment, including teachers and students, and municipal 
workers, involved in the day-to-day care of the population, considered as opinion multipliers 
in order to verify the effectiveness and efficiency of the actual process of informing the 
public.

Key words – Emergency Plan, Emergency Response, Public Information

1. INTRODUCTION

Angra dos Reis has a site of nuclear power plant (CNAA) with two operating plants, Angra 1 
and Angra 2 and a third under construction, Angra 3. The construction of the Angra 1 plant 
was started in 1972 and started operations in 1985. It is a PWR type plant with 657 MWe 
capacity to 100% nuclear power, American design Westinghouse, 2 loops. The construction 
of Angra 2 plant started in 1975 and the plant began operating in 2001. The construction of 
the Angra 3 plant began in 2010 and has scheduled date of entry into operation in December 
2018. The plants Angra 2 and 3 are of german design, the designer SIEMENS KWU, now 
AREVA. The plant can generate about 1350 MWe to 100% nuclear power. It is also a plant 
of the PWR type, with 4 loops. The CNAAA also has three radioactive low and medium level 
deposits and medium business (deposits 1, 2A, 2B, 3A and 3B) and the initial deposit of 
steam generators (DIGV). All these facilities have been subject to nuclear and environmental 
licensing, with the completion of its public hearings in locations surrounding the CNAAA as 
Angra dos Reis, Paraty, Rio Claro and Ubatuba. 

The CNAAA, has an approximate area of 1,250 ha and is located in the Cunhambebe district
city of Angra dos Reis, State of Rio de Janeiro, about 133 km from the city of
Rio de Janeiro, 216 km from São Paulo and 343 km from Belo Horizonte. The plant is about 
45 km away from Angra and Paraty. Next to CNAAA are small towns like Vila do Frade, the 
Historic Village of Mambucaba the neighborhood Mambucaba Park, and Vilas Residential 
Brava Beach and Mambucaba. The population of these localities sum approximately 120,000 
inhabitants.

The operation and construction of facilities has a direct impact on the socio-economic area of 
the region. Financial resources are injected in the city, from the revenue generated by workers 
CNAAA and taxes, financial compensation and resources paid by Eletronuclear company to 
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the municipality. Another impact generated by the project is to generate direct and indirect 
jobs.

The operation of the plants Angra 1 and Angra 2 account for about 3.11% of the national 
electricity generation.

Graphic 1 - Energy Matrix of Brazil - 2012

The observed population growth can be credited to expansion of local industry, besides the 
CNAAA as TRANSPETRO and BRASFELLS yard. With the operation of these industries, 
there were universities in the city, such as UNIABEU (administration), UFF (pedagogy), 
CEDERJ (various colleges in EAD mode or semi-presence), CEFET (mechanical and 
metallurgical engineering), Anhaguera Group (various forms EAD) and Estacio de Sa 
(Administration, Accounting Sciences and Human Resources management technologies, 
logistics and environmental management).

Brazilian Nuclear Program Structure

Gráphic 02 - Structure of Brazilian Nuclear area
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The SIPRON, COPRON and COPREN

The System to Protect the Nuclear Brazilian Program (SIPRON) was created by the law 
1809, of 7/10/1980. The main objectives are to follow the requirement of Safety Convention 
of the International Atomic Agency (IAEA), to establish responsibilities of the organizations 
identified with the system and identify activities related of nuclear area considered strategic. 

The law 2210, of 22/04/1997, performed an update of this rule. The update mainly included 
the establishment and maintenance of effective defense in nuclear facilities against 
radiological potential damages. The SIPRON has the following duties:

I - I coordinate actions to permanently meet the safety and security needs of the Brazilian 
Nuclear Program;

 
II - coordinating actions to protect the knowledge and the technology held by agencies, 
organizations, companies, research institutions and other public or private organizations that 
perform activities for the Brazilian Nuclear Program;

 
III - plan and coordinate actions in nuclear emergencies, which aim to protect:

 
a) the people involved in the operation of nuclear installations and guard, handling and 
transport of nuclear materials;
b) the population and the environment in the immediate vicinity of nuclear installations; and
c) nuclear facilities and materials.

This System has two committees: Commission for Coordination of Brazilian Nuclear 
Program Protection (COPRON) and Committee of Response Planning for Situations of 
Nuclear Emergency (COPREN). The first one is responsible to establish policies, 
requirements and strategies for emergencies situations and defense of the Brazilian nuclear 
facilities. The second has the responsibilities to make the planning and  actions to implement 
the requirement established by the COPRON.

The CNEN

The development of nuclear energy in Brazil started with the creation, in 1951, of the 
National Research Council (CNPq) which was held responsible for the activities in this area 
until October 10, 1956 when Brazilian Nuclear Commission (CNEN) was created.

CNEN is a Federal Institution, now under to Ministry of Science and Technology, designed 
by Law nº 4.118 of 27.08.62, as competent authority for orientation, planning, supervision 
and scientific research in nuclear energy.

Based on the present legislation, Brazilian Nuclear Commission (CNEN) plays the main roles 
of:

• Assisting the Brazilian Presidency, through the Ministry of Science and Technology, in 
the formulation of the Nation’s Nuclear Energy Policy;

• Conducting research and scientific development activities in the area of nuclear energy;
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• Commercializing radioisotopes and other radioactive substances;
• Elaborating, reviewing and issuing safety and radiological protection standards for 

nuclear facilities and for the use, storage and transportation of nuclear materials;
• Elaborating, reviewing and issuing standards for the commercialization of nuclear 

materials;
• Inspecting geological missions and mappings related to nuclear minerals; inspecting 

research, mining and industrialization of nuclear minerals;
• Licensing and Fiscalization of Research reactors and Nuclear Power Plant Design, 

Construction and Operation and nuclear operators;
• Controlling the inventory of fertile and fissile materials as well as the country’s nuclear 

mineral reserves.

Presently, there are 3 research reactors and 1 critical facility in operation in Brazil, all of them 
belonging to research institutes of Brazilian Nuclear Commission (CNEN). They are located 
in São Paulo (2), Rio de Janeiro (1) and Belo Horizonte (1). A fourth test reactor, a 11MWe 
is being designed by Navy Technology Center (CTMSP) in São Paulo and its licensing 
process is going on. There is a fifth research reactor being licensed in São Paulo with 50 
MW.

Graphic 03 - CNEN in the Brazil

External Emergency Plan

The External Emergency Plan (PEE) is a regulatory requirement. The PEE is composed by 
several individual emergency plans, at least one for each organization inside the plan. It has 
the response and activities related to a nuclear emergency, mainly considering the need of a 
local evacuation. For this, several workshops are performed in the city, mainly in the Nuclear 
Power Plant (NPP) neighborhood to give substantial information for the public. 

Each year one large exercice is performed in ANgra dos Reis City. in a odd year a general 
exercice and in a even year, a partial exercice. The differences between them are the 
involvment of the population in the general exercices, not only he organizations.
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The main organizations involved in these exercices are: CNEN, Eletronuclear, Civil Defense 
(levels of city, state and federal), ABIN, Army, Navy, Air Force, Fireman brigade, Polices 
(militar, civil and higway), the hospitals, local schools and some private companies of Phone, 
water, buses and energy distribution.

AN OVERVIEW OF ACCEPTANCE AND KNOWLEDGE OF ANGRA DOS REIS 
CITY

2.1 – Nuclear Licensing

The nuclear licensing involves the following phases: site approval, construction license, 
license for use of nuclear material (AUMAN) Authorization for Initial Operation (AOI) 
Authorization for Permanent Operation (AOP), completion of the Periodic Safety 
Reassessment (RPS ) every 10 years for revalidation of AOP, potential life span of the plant 
by up to 20 years and decommissioning.

Graphic 04 - Licensing rocess in Brazil

2.2 – Environmental Licensing

The Environmental licensing is performed by IBAMA - Instituto Brasileiro do Meio 
Ambiente. This Licensing process have three licensees: Previous (in nuclear equivalent to 
Local Approval), Implantation (in nuclear equivalent to Construction permit) and Operation 
(in the nuclear equivalent to Initial and Permanent Authorizaton - see graphic 5). 
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Graphic 05 - Relationship between Environmental and Nuclear Licencing

The beginning of the process is the development and submit for approval of the EIA and 
RIMA reports. These reports describe the complete scenery (population, industries, animals, 
etc) before the beginning of the construction,  environmental impact, corrective and 
mitigation actions and make suggestions for compensations. The environmental process 
includes public hearings. This hearings an opportunity for the population know the 
environmental reports, the project, to perform questions and ask for social, economic and 
cultural benefits.

2.3 – Research 

In order to perform assessment of the acceptability or not of the Brazilian Nuclear Power 
Plants it is considered important a minimal knowledge of issues related to the nuclear field, as 
presented above. A lack of knowledge of these issues can provide a wrong evaluation of 
actions and activities inherent in the operation of nuclear power plants. A form was created to 
identify the knowledge and acceptability of the Nuclear Power Plants of Angra dos Reis.

A field survey was carried out in Angra dos Reis city, inside the academia, due to this being 
considered multiplier information channel. Still within the academia, the public higher 
education institutions was selected, due to the complexity involved in the nuclear energy 
issue and also due to quite limited outreach initiatives in primary and secondary education.

There are currently in Angra, 5 higher education institutions, the UNIABEU, the Estacio de 
Sa and the Federal Fluminense University of classroom teaching, type presential and the 
CEDERJ and the Anhanguera Group, distance learning. The surveys were conducted in 
UNIABEU, Estacio and Anhanguera. No research was carried out in CEDERJ due to 
peculiarities as few students attending the campus and a significant portion that does not 
reside in the municipality.

There are initiatives of the organizations involved in the nuclear area. The CNEN performs 
periodically an information program for teachers of municipal Creek to the city, to the Fire 
Department and Civil Defense of Angra dos Reis and Paraty. Eletronuclear lectures in 
emergency exercises realization dates (annual). The SIPRON has an information program for 
teachers of municipal and students in the ninth grade. The latter program involves teachers 
with four lectures, the last visit to the site, including lecture at the Centre for Information, 
visit the control room of one of the plants, visiting a simulator and environmental monitoring 
laboratory in Mambucaba village. For students of ninth grade, the visit comes down to 
lectures and educational films in the center of info .



INAC 2015, São Paulo, SP, Brazil.

This research has the objective to verify the efficiency of these information programs and 
check the degree of targeted public information and relevant areas for improvement.

The questionnaire consisted of 17 questions made to teachers and students of the institutions 
mentioned above. They were held three questions integrated in order to obtain a greater 
knowledge of the target population living in the vicinity of the plant. Below is described the 
search result.

Fig 1 - Adress
A - Metropolitana, incluindo Centro, Parque das Palmeiras, 
Bonfim e vizinhanças
B - Camorim, Jacuecanga, Monsuaba e vizinhanças
C - Japuíba, Belém, Ribeira, Areale vizinhanças
D - Frade,Brachuye vizinhanças
E - Parque Mambucaba, Vila Residencial e vizinhanças

The largest share of respondents live in the metropolitan area (28.3%). However, significant 
portions of the population were found in the areas of Jacuecanga / neighborhoods and Japuíba 
/ neighborhoods. This result has significant impact on other issues. The disclosure actions are 
performed more frequently and with more content in Frade and neighborhoods. Question 2 
was eliminated from the questionnaire.

Fig 3 - Angra dos Reis has 2 NPPs in operation. This operation for 
you is:
A - Very Safe
B - Safe
C - little safe
D - Not safe
E - I don´t know

Fig 4 - The NPPs of Angra are in operation since 1983. On the site 
there is an information center and in Mambucaba there are a 
training center, a environmentaç laboratory and a simulator. You:
A - visited these installations more than once
B - visited one of them, more than once
C - visited these installations once
D - Know that they exist but had not the opportunity to visit them
E - Know that they exist band dont want to go there

Question 3 indicates that a significant portion of respondents considered safe plant (32%) and 
most have perceived safety and security (59.4%).
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Question 4 is related to knowledge of the installations involved with public visits. It was 
found that the majority (50.1%) know the existence of these facilities but has not yet had the 
opportunity to go visit them. A significant portion (21.8% and 17.2%) have visited these 
facilities.

Fig 5 - The operation of the NPPs generates financial resources 
and compensations for the city. You perceive or use these benefits:
A - Frequently
B - Sometimes
C - Only during specific situations
D - Rarely
E - I have no knowledge on this matter

Fig 6 - Also in the context of the generation of foreign exchange, financial 
compensation and benefits due to the operation of the plants, you realize 
these through:
A - Cultural events
B - Improvements in health area
C - Improvements in education
D - All above and more
E - I don´t perceive these benefits

The plant operation generates funds and compensation for the city of Angra dos Reis as 
reform schools, equipment for state civil defense and municipal equipment for hospitals and 
other benefits. The survey found that most respondents (51.8%) unaware of this issue and a 
significant portion (23.3%) rarely realize these benefits. this finding is confirmed in question 
6 (62%). The minority who realize some benefit, identifies this as a cultural event (22.4%).

Fig 7 - Nuclear energy is an emerging topic and increasingly the 
population has contact with it, often without realizing it. In his 
academic life you:
A - Has a specific matter of nuclear energy
B - The nuclear energy is presented inside other matters in a 
clear way
C - The nuclear energy is presented inside other matters in a 
subjective way
D - The nuclear energy is not presented
E - I don´t know nuclear energy

Fig 8 - Considering the Nuclear Energy theme you think it appears so:
A - 100 % enough
B - 75% enough
C - 50% enough
D - 25% enough 
E - It is not presented

The questions 7 and 8 are intended to determine whether the population had any contact with 
the nuclear energy issue and in what depth. In the two questions significant portions of 
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respondents have never had contact in the academic environment and who had contact 
considered of little content.

Fig 9 - Completing the "ensino médio" or graduation you intend to 
work in a segment involving nuclear energy:
A - Totally agree
B - Partially agree
C - Disagree partially
D - Totally disagree
E - I don´t have opinion about this matter

Fig 10 - Do you know the External Emergency Plan of the NPP?
A - Completely
B - Enough
C - Reasonably
D - Not enough
E - I don´t know the Plan

Question 9 aims to identify, indirectly, the acceptance of nuclear energy in the municipality. 
The most significant portion of respondents either have no opinion on the subject and has no 
intention of working in the sector.

Question 10 is intended to check whether the target audience is aware of the External 
Emergency Plan. The most significant portion (45%) indicated that it is unaware of the plan 
and one that rarely hear about it (25.8%). This observation is confirmed by the question 11, 
on the knowledge of fiscal years.

Fig 11 - Is held annually an Emergency Plan Exercise in Angra. 
This exercise is widely reported in the media. Do you consider 
this disclosure is:
A - 100 % enough
B - 75% enough
C - 50% enough
D - 25% enough 
E - I don´t have knowledge of this type of exercice

Fig 12 - There is a Nuclear Emergency Response Planning Committee 
- COPREN, of the Protection System to the Brazilian Nuclear Program 
- SIPRON, which is responsible for planning these exercises. You 
know or hear news of these institutions:
A - Frequently
B - Sometimes
C - Only during specific situations
D - Rarely
E - I have no knowledge on this matter

The question 12 shows that a large proportion of respondents (45% and 25.8%) is unaware of 
the agency responsible for developing policy and planning of actions for the emergency area 
nuclear.
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Fig 13 - The COPREN has an Information Program for the 
academic world, begun in 2012, including students and teachers, 
consisting of a visit to the plant, the Environmental Monitoring 
Laboratory and the simulator. you
A  - Know this Program and already made the visit
B - Know the Program and want to perform the visit
C - Know the Program and don´t want to participate
D - Don´t know the Program
E - None above

Fig 14 - Considering the Information Program and the associated time and 
content you:
A -  think that was sufficient and comprehensive
B - think he could address more topics and have longer duration
C - think he was extensive and time was excessive
D - I never participated in the program information
E - None above

Question 13 was conducted to identify proportion of respondents who have participated in the 
SIPRON information program, as this program has been carried out over the past 5 years. 
Within this period, it would be possible to find some students of ninth grade in one of the 
graduations or teachers giving lessons in one of the institutions surveyed. It was found that 
most respondents do not know this program. This response is confirmed by the question 14.

Fig 15 - The Comissão Nacional de Energia Nuclear - CNEN :
A - It is a federal organization and perform fiscalization of 
operation and safety of Nuclear Power Plants:
B - It s a department of Eletronuclear and perform operation of 
Nuclear Power Plants
C - - It s a department of Eletrobrás and perform fiscalization of 
Nuclear Power Plants
D - It is a private organization hired by Eletronuclear
E - I don´t know CNEN

Fig 16 - The  Comissão Nacional de Energia Nuclear has a site – 
www.cnen.gov.br, where you can find several information about nuclear 
energy, as news, books and rules related to nuclear energy. Do you 
know this site ?
A - Yes, I visit this site frequently
B- Yes, I visit it sometimes
C - Yes I visit it sometimes
D - I now the site but I have no interest to visit it
E - I don´t know the site

The Brazilian nuclear program is structured with various governmental and nongovernmental 
organizations. In this context the CNEN plays odd role, licensing and safety. Questions 15 
and 16 were made to measure the degree of target public awareness of this institution. It has 
been found that most don´t known the CNEN institution and its role and site.

http://www.cnen.gov.br
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Fig 17 - The CNEN has an information program for the 
academic community, including students and teachers, 
municipality officials, the Municipal Civil Defence and the Fire 
Department, among others, consisting of lectures on nuclear 
energy, such as applications in medicine and industry, radiation 
protection , operational safety, major accidents of nuclear power 
plants and emergency plan. you
A - Know the Program and already participated of it
B - Know the Program but don´t participated of it 
C - Know the Program and don´t want to participated of it
D - Don´t Know the Program 
E - None of above

Fig 18 - Question 1, with answers D and E and Question 3
A - Very Safe
B - Safe
C - little safe
D - Not safe
E - I don´t know

Question 17 was specific about the information program of the CNEN. Also at this point, it 
was found that most part unknown or not this program.

Fig 19 - Question 1, with answers D and E and Question 5
A - Frequently
B - Sometimes
C - Only during specific situations
D - Rarely
E - I have no knowledge on this matter

Fig 20 - Question 1, with answers D and E and Question 9
A - Totally agree
B - Partially agree
C - Disagree partially
D - Totally disagree
E - I don´t have opinion about this matter

The graphs of Figures 18, 19 and 20 were integrated assessments, considering only the target 
audience residing in the vicinity of the nuclear plant.

The graph in Figure 18 shows that most significant portion considers safe plant and the 
majority (51%) have the perception that the operation of the nuclear power plant is safe.

The graph in Figure 19 shows that the most significant portion (45%) are unaware of the 
benefits arising from the operation of the plants. This perception is also verified by the 
majority (45% + 17%) of this population.
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Finally the graph 20 shows the intention of the portion of the population residing in the 
vicinity of the plant, to work somehow in activities related to nuclear energy. The result 
shows that a large portion of this population answered positively to this question.

3. CONCLUSIONS

From the results of this research, several conclusions and observations can be presented. The 
first shows that although there are at least three initiatives of information programs being held 
in the city of Angra, this has been insufficient to bring knowledge to the target audience.

Although these information programs are carried out periodically, the frequency and content 
has been insufficient to allow further discussion of risks and benefits related to the operation 
of nuclear power plants.

Resources and social, cultural and financial benefits are perceived rather superficial way by 
the target population, which indicate that information programs should focus more aspect 
related to the environmental and nuclear licensing.

The portion of the target audience of this research lies in the vicinity of the plant, which 
should have a greater and better understanding of information and benefits from the operation 
of the nuclear plant, unaware of this information, showing a return need to frame and increase 
in lectures and courses in this region.

Every year is held an external exercise in Angra dos Reis city. The research demonstrated 
little knowledge of the target audience on this. Research has shown that most of the target 
population has insufficient information or does not have on organizations that act within the 
scope of nuclear plant in Angra dos Reis, in particular, the functions of CNEN. In this sense it 
is suggested an increase in the CNEN information program to increase the level of 
information of the public. These workshops should be continued and broader aspect. 
However, the research also showed that a significant portion of the target audience considers 
the plant as safe.

The general conclusion of this research shows the need to increase efforts and resources to 
bring information, considering the various tools available for the population of the city of 
Angra dos Reis.
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