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1. Introduction 
 

A turning point of the world nuclear industry with respect to safety occurred due to 
the accident at Chernobyl, in 1986. A side from the tragic personal losses and the 
enormous financial damage, the Chernobyl accident has literally demonstrated that “a 
nuclear accident anywhere is an accident everywhere”. 

The impact was felt immediately by the nuclear industry, with plant cancellations 
(e.g. Austria), elimination of national programs (e.g. Italy) and general construction delays. 
However, the reaction of the nuclear industry was equally immediate, which led to the 
proposal and establishment of a Global Nuclear Safety Regime. This regime is composed 
of biding international safety conventions, globally accepted safety standard, and  a 
voluntary peer review system.   

In a previous work[1], the author has presented in detail the components of this 
Regime, and briefly discussed its impact in the Brazilian nuclear power organizations, 
including the Regulatory Body. This work, on the opposite, briefly reviews the Global 
Nuclear Safety Regime, and concentrates in detail in the discussion of its impact in Brazil, 
showing how it has produced some changes, and where the peer pressure regime has 
failed to produce real results. 
 

2. The global nuclear safety regime 
One of the first steps in the establishment of a true Global Nuclear Safety Regime 

was the development of a group of safety conventions[2] [3] [4], among them the 
Convention on Nuclear Safety[5].  This Convention, developed in the early 1990’s,  was 
open to signature in 1994. It enter into force after sufficient ratifications on 24 October, 
1996. Currently it has as parties 53 countries, including all countries which operate nuclear 
power plants, except India. 

The main objective of the Convention is that each country achieves and maintains a 
high level of nuclear safety in its nuclear installations. The scope of the Convention on 
Nuclear Safety covers only nuclear power reactors. It is an “incentive convention”, in the 
sense that there is no sanctions to parties in case of some non-compliance. The main 
mechanism of implementation is the periodical presentation of a National Report, in which 
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each country describes its national nuclear safety regime and the measures undertaken to 
ensure and improve nuclear safety.  The National Reports are reviewed among the parties 
to the Convention and a Review Meeting Report is issued, with conclusions and 
recommendations. It is expected that a mechanism of “peer pressure” will lead to the 
necessary improvements, and that technical assistance and cooperation among the 
parties will be used whenever needed.   
 

The mandate to issue standards in all field of nuclear energy applications is in the 
statute of the IAEA. However, the standards are of voluntary application. In the field of 
nuclear power application, the IAEA has developed a complete set of Nuclear Safety 
Standards (NUSS – Safety Series n. 50) in the 1980’s. Additional guidance was provided 
in Radiological Protection are, were a Basic Safety Standard  (BSS – Safety Series n.6) 
was developed and widely adopted. More recently, in the late 1990’s a comprehensive 
reorganization and review of the IAEA standards was started and is still  under way. This 
process is based on the creation of a Safety Standard Commission (SCC), supported by 4 
specific committees for each area: Nuclear Safety; Radiation Safety; Waste Safety; and 
Transport Safety. The organization of the standards comprises top documents named 
FUNDAMENTALS, second level documents designated as REQUIREMENTS and detailed 
documents called SAFETY GUIDES.   

 
Since the beginning of its operation, and also according to its statutes, the IAEA has 

provided technical assistance in the field of nuclear safety to its Member states upon 
request. Later, after the accident at Three Mile Island, the IAEA offered peer review 
services related to plant operation through its OSART mission (Operational Safety Review 
Team). This achieve great success, and with time the reviews were expanded to other 
areas, such as: International Regulatory Review Team; Radiation Safety Regulation and 
Infrastructure; and PSA Review Team.  

 
Operator also have decided to create a international organization, the World 

Association of Nuclear Operators (WANO). WANO provides peer review services to its 
members on a  periodical and systematic basis. WANO provides also valuable operational 
information exchange, and organizes specialized seminars upon request.  
 

The same way the operator united themselves. Nuclear regulators have also crated 
some associations dedicated to some specific needs. These are organizations such as the 
Forum Ibero-Americano de Reguladores Nucleares(FIARN), the Association of WWER 
Regulators and the Association of Regulators with Small Nuclear Programs. These 
organizations promote the exchange of safety information and experience, but had also, 
from time to time, performed peer review services upon request. 

 
 
3. Impact in Brazil 
 

Being a small player in the nuclear power field, Brazil has accompanied and 
followed the development in leading countries with respect to nuclear safety. The 
developments at the IAEA were the guiding objective of the Brazilian organizations, but 
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also the developments in the USA and Germany were of special interest, since the two 
Brazilian plants are of American and German technology.   
 
3.1. The Convention on Nuclear Safety 
 

Brazil signed the Convention on Nuclear Safety in 1994, and deposited the 
instrument of ratification with the Depositary on March 4th , 1997. The National Reports of 
Brazil were prepared by a group composed of representatives of the various Brazilian 
organizations with responsibilities in the field of nuclear safety. The Reports were reviewed 
by the Parties to the Convention and 62 and 119 questions, respectively, were formulated 
during the review process of the first and second Reports. Supplements to the  National 
Reports containing the answers and  aiming at completing the proper peer review process 
were prepared and distributed at the Review Meetings.  

 
The experience of participating in these exercises, specially the peer review 

process, has been considered very positive, acting as a peer pressure process to 
accelerate measures already decided by the Brazilian authorities, such as the review of 
regulations or the implementation of improvement programs. 

 
However some key issues discussed at the Review Meeting remain unresolved 

since the first national report: 
 
• The fact that CNEN is the share holder of INB (Industrias Nucleares Brasileiras), 

the operator of the fuel cycle facilities, including the fuel fabrication unit that 
produces the fuel for Angra 1 and Angra 2 nuclear power plant.  

 
• The fact that CNEN operates 3 national research institutes, including the 

operation of 4 research reactors, and radioisotopes producing facilities. 
 

• The fact that CNEN has not yet issue a Authorization for Permanent Operation 
(AOP) for Angra 2, in spite of the conclusion of the commissioning tests and the 
successful operation under a Authorization for Initial Operation (AOI) for the last 
4 years. 

 
• The fact that Angra 2 still do not posses a Probabilistic safety Analysis (PSA) 

and the contract for a PSA is still under  discussion. 
 

• The fact that Angra 1 still do not posses a plant specific simulator, in spite of 
several plans to acquire one by the operator.    

 
Off course, all these issues do not have a direct implication on the safety of plants 

or facilities, but, although Brazil has recognized the need for improvements, no closure of 
the issues have occurred in the last years.  
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3.2. Safety Standards 
 
CNEN is the Regulatory Body in charge of issuing regulation and standards related 

to nuclear power in Brazil. These are based on the IAEA Nuclear Safety Standards and 
also in the regulations and guides of the countries providing plant technology, i.e. USA and 
Germany. CNEN has issued radiation protection regulations and regulations for the 
licensing process of nuclear power plants, safety during operation, quality assurance, 
licensing of operational personnel and their medical certification for active duty, reporting 
requirements for the operational nuclear power plants, plant maintenance, and others. All 
together about 56 standards have been approved and are in force.  

 
However, the procedure for issuing new regulation and updating old regulation 

according to the state of the knowledge has been shown to be lengthy and cumbersome. 
Therefore, some of the regulations may be considered outdated.  

 
Specially with respect to the Basic Regulation on Radiation Protection [6], issued in 

1988, a revision to incorporate the new concepts and limits of the IAEA Basic Safety 
Standards [7] of 1996 has been going on in the last 5 years, but has not been completed 
yet. 

Here again, some of the new concepts and limits have been adopted in a ad-hoc 
way in some practices,  but a formal approval of the revised regulation is expect only in the 
near future. 

  
 

3.3. Peer Reviews. 
 
Brazil has from the beginning subjected its nuclear power program to international 

peer safety review. In reality CNEN was the first country to have its Regulatory Body 
subjected to an IAEA review, early in 1987. Angra 1 was also the second nuclear power 
plant subjected to an Operational Safety Review Team (OSART) mission. Furthermore, 
periodical reviews of the plant safety conditions have been performed by the INPO, WANO 
and the IAEA.  

 
Table 1 shows the recent reviews carried out in Angra nuclear power plant. It 

demonstrates a constant willingness to be subject to peer reviews and to exchange 
information with the international community. This has been considered very useful for a 
country with a small nuclear program and with a relative long geographical distance from 
other nuclear countries. 

 
These reviews have in every  case praised the safety conditions of the plant and the 

commitment of the plant management, although several suggestions and 
recommendations for improvements have been made.  

 
The reviews are usually an initiative of the plant operator, but CNEN  follows with 

interest the mission and the implementation of related recommendation within the 
continuous licensing and control process.    
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Table 1. Technical Reviews to the Angra Nuclear Power Plant 

for the period 1998/2004 
 

N. Year Mission Subject 

1 1998 WANO–PC Technical Assistance Visit in the Area of Reactor 
Engineering 

2 1998 WANO–PC WANO Peer Review Training Course 

3 1998 WANO Technical Visit in the Chemistry Area – Angra 2 

4 1998 IAEA Technical Meeting – Refuelling and Outage 
planning 

5 1999 WANO Technical Support – Engineering and Maintenance 
Assistance – Angra 1 

6 1999 IAEA Systematic Approach to Training (SAT) 

7 1999 WANO Human Performance and Root Cause Analysis 

8 2000 IAEA Special meeting on Cost Management 

9 2000 WANO General Peer Review – Angra 1 

10 2001 IAEA Workshop “Management of Safety and Safety 
Culture” 

11 2002 IAEA OSART Mission to Angra2 

12 2003 IAEA OSART Mission to Angra 1 

 
4. Conclusions 
 

A Global Nuclear Safety Regime has been recognized as a necessary step to keep 
the nuclear energy option. The necessary steps have been taken to implement this 
regime. The outcome of this effort - the improvement of nuclear safety everywhere - is a 
necessary condition for the retaking of nuclear development in the whole world.  

 
Brazil is following this global development and participating actively in all aspects of 

the Regime. The mechanism of peer reviews has help to improve the safety conditions in 
Brazil establishing a basis for the comparison with international practices. However, the 
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peer pressure mechanism of the international conventions has shown its limitations in 
some instances.   
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