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Chapter 7 - TOPICS RAISED BY THE SUMMARY REPORT OF THE 
FIRST REVIEW MEETING 

During the final discussions of the first review meeting of the Parties of the 
Convent ion on Nuclear Safety, held in Vienna on 1 2 - 2 3 April 1999, several 
recommendat ion on improving the information provided in the National Report were 
made. These recommendat ions were recorded in the Summary Meeting Report [3] 
and the Parties were requested to address them in the Second National Report. This 
chapter addresses these topics, but instead of providing a lengthy explanation, 
reference is made to the items of the previous chapters were the topic was 
discussed. 

7 .1 . Deregulation, Maintaining Competence, Lack of Resources 

Following a worldwide tendency, Brazilian electricity market is being de
regulated and privatized. However, due to constitutional requirements, as mentioned 
in item 1.2, nuclear power generation is and will continue to be a State monopoly. 
Therefore, privatization is not expected to affect in a direct way the nuclear sector. 
The main impact will arise f rom the uncertainties relative to the competit iveness of 
nuclear energy compared with other sources in a deregulated market. The protection 
of the nuclear generat ion f rom open electricity market variations has been dealt with 
by the contract arrangements of ELETRONUCLEAR and with the intervention of the 
Operador Nacional do Sistema (National System Operator - ONS), which is the 
central ized organization for load dispatch (see item 4.2.1). 

Maintaining competence in the nuclear area in Brazil is a key issue, like in 
other countr ies. The nuclear programmes in Brazilian universities have very few 
students and the average age of qualif ied staff is very high (estimated to be above 
45 years). A large effort to replace retiring people is being done by 
ELETRONUCLEAR. A project launched in 2001 called "Determination of the 
Technological Know-how of ELETRONUCLEAR", has the objective of establishing a 
permanent mechanism for identifying the existing know-how status of the company 
and allowing for planning to fill in the missing expertise gaps in an organized and 
t imely manner (see item 4.2.2). 

To hire new staff, CNEN carried out an admission exam at national level in 
1998 and is planning another contest in 2002. These efforts also require strong 
efforts in the initial training of the new staff, which is being carried out in both 
organizat ions as described in items 3.2.1 and 4.2.2. 

In this respect, the lack of human resources has been more limiting than the 
lack of f inancial resources. 

7..2. New National Framework 

As descr ibed in 3 .1 , a new Government structure has been adopted recently, 
with CNEN reporting now to the Ministry of Science and Technology (MCT). It is 
expected that the Fuel Assembly Fabrication facility ment ioned in 1.2 soon will be 
removed officially f rom direct CNEN control, as it is being already observed "de 
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facto." 

ELETRONUCLEAR situation has not changed in recent years, but internal 
reorganization took place, as reported in 4.1.2, to take account of the company new 
work scope (less engineering, more operation) after the end of commissioning of 
Angra 2. 

7.3. Adoption of ICRP60 and Basic Safety Standards (BSS) 

In the supplement to the first National Report of Brazil, it was reported that a 
working group had been formed to adapt the existing Radiation Protection 
Regulat ion [17] to the new requirements of the IAEA - Basic Safety Standards (BSS) 
for Radiat ion Protect ion. 

The work of the group has proceeded in the period, but a new regulation has 
not yet been issued, due to the complexity of the proposed modif ications and their 
possible impact on the existing practices. 

However, as reported in the supplement to the National Report, some of the 
new concepts and limits of BSS have already been implemented in practice and 
through other regulations such as the control of X-Ray installations by the Ministry of 
Health. 

7.4. Status and Position of Regulatory Body 

The status of the Brazilian regulatory body has not changed in the period 1998 
-2000. The new position under the Ministry of Science and Technology, as reported 
in item 3.1 responded to a need due to the extinction of the previous Secretaria de 
Assuntos Estratégicos (Secretary for Strategic Affairs - SAE) under a broad 
Government restructuring. 

7.5. Regulatory Strategies, Prescriptive versus Goal Oriented Regulations 

CNEN regulation suffered very little modif ications in the period. Most of CNEN 
regulations are prescriptive in nature, al though the main regulation related to nuclear 
plant operat ion, CNEN - NE 1.26, adopted a modern risk based approach, which 
may be considered to be goal or iented, as discussed in item 5.3.3. 

The main difficulties exper ienced, related to regulations, concern the adoption 
of safety guides and industrial standards f rom the supplier countr ies, in a nuclear 
programme which includes suppliers f rom USA and f rom Germany. However, as 
reported in 3 .1 .1 . , CNEN regulations form the main basis for the licensing process, 
and the adopt ion of foreign guides and standards was dealt with on a case by case 
basis, without major problems, even in the few cases were Amer ican regulatory 
guides were used in the l icensing of the German design Angra 2 plant, as reported in 
5.3.2 (Technical Specif ications) and 4.3. (Human Factors). 

7.6. Quality Assurance within Regulatory Body 
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As ment ioned in item 4 .1 .1 , CNEN has issued a Quality Assurance Policy [12], 
and has establ ished a task force to develop and implement a formal Quality 
Management system for its nuclear safety activities. A member of this task force 
participated in the IAEA Peer Discussion on Regulatory Practices related to Quality 
Management of the Regulatory Body. Another member of the task force made a 
Scientif ic Visit to Spain to learn about the implementat ion of Quality Management 
within the Consejo de Seguridad Nacional. The task force continues its work in 
defining the Quality Management model for CNEN and will proceed in the medium 
term into the implementat ion phase of the system. 

7.7. Independence of Regulatory Body, de jure and de facto 

This topic was discussed in detail for the Brazilian situation during the first 
review meeting of the Convent ion on Nuclear Safety. Brazil reaffirms its statement 
that, with respect to nuclear power generat ion, CNEN has total independence, de 
jure and de facto, f rom ELETRONUCLEAR, as described in item 3 . 1 . 

Wi th respect to other facilities not covered by this Convent ion, such as the 
research reactors of CNEN's institutes, and some of their pilot fuel cycle facilities, 
Brazil consider that the existing arrangements, through which the Safety and 
Radiat ion Protection Directorate (DRS), l icenses and controls the Directorate of 
Research and Development (DPD) installations, provides the necessary effective 
separat ion required to ensure an independent review of design and operation. 

Wi th respect to the fuel cycle facilities of INB, CNEN has proposed a 
reorganization of MCT, through which INB will be formally removed from CNEN 
control, as it already occurs "de facto", since INB president reports directly to MCT. 

7.8. Monitoring Safety Management 

CNEN has always monitored safety management of the l icensee through a 
system of audits and inspections. Also, operational events are always analyzed from 
the management implications point of view. 

Recent events related to a decrease in some performance indicators of Angra 
1 has lead CNEN to carry out special audits which focus on management aspects, 
with CNEN requesting the necessary corrective actions. 

7.9. International Cooperation 

Brazil has establ ished and maintained strong cooperat ion both bilaterally and 
multilaterally. 

Brazil maintains a constant participation in IAEA activities, involving CNEN as 
well as ELETRONUCLEAR. Furthermore, CNEN is member of the Ibero American 
Forum of Nuclear Regulators, which includes also Argent ina, Cuba, Mexico and 
Spain. ELETRONUCLEAR is member of INPO and W A N O . 
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Formal bilateral agreements in the field of nuclear safety are in place also with 
Argent ina, Germany, USA, and Korea. Informal contacts with several other nuclear 
electricity producing countries are made on a routine basis. 

7.10. Safety Improvement Programmes 

A safety improvements programme is a l icensing requirement established in 
CNEN Regulat ion NE 1.26[10] as mentioned in 5 .3 .1 . Addit ional details for individual 
plants are establ ished in the licensing condit ions. 

Angra 1 has had many modifications as ment ioned in item 2.1 .1 .1 . Angra 2 
has not yet had significant modif ications during operat ion, but, as mentioned in item 
2 .1 .2 .1 , its design has been upgraded constantly during its long construction period, 
in accordance with modern German requirements for the reference plant. 

7.11 . Continuous Safety Review and Updating of Safety Analysis 

In Brazil the Final Safety Analysis report is a living document which is 
periodically updated as the plant is being modif ied during operat ion. These revisions 
have a character of cont inuous updating taking into account the operational 
experience, both at the plant and f rom similar facilit ies, changes in licensing 
requirements, and new safety research results. 

Addit ionally, a comprehensive review of the entire FSAR will be conducted at 
the occasion of the 10 - y e a r Periodical Safety Review (PSR) of A n g r a l . 

7.12. Containment Function Improvements 

Both Angra 1 and Angra 2 have full containment design to withstand the 
design basis accident (DBA). In addit ion, both plants have redundant containment 
spray system, although for Angra 2 it has been demonstrated that the system is not 
necessary for the plant to cope with the DBA. Both plants have also redundant 
Hydrogen recombiners for containment atmosphere control under DBA. 

Studies are under way with respect to the capacity of the containment to 
survive beyond design basis accidents (BDBA), but no decision has been reached 
yet about the necessity to install a fi ltered containment venting system. 

7.13. Probabilistic Safety Assessment (PSA) 

As ment ioned in 3.3, risk management is a requirement of CNEN Regulation 
NE 1.26[10]. For Angra 1 a preliminary level 1 PSA was performed in the eighties, 
which supported the decision to add two new Diesel generators. A detailed level 1 
PSA, completed in 1998 fol lowed this former study. A brief description of the 
methodology util ized and some highlights of the results and of the plant upgrading 
resulting f rom this study are presented in section 4.5. 

The revision 1 of the Angra 1 Level 1 PSA has incorporated the 
improvements as ment ioned in section 4.5, besides others subjects that impact the 
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Core damage Frequency (CDF) quantif ication. The net effect was a reduction in the 
CDF of about 3 to 4 t imes the previous value ( rev is ion 0 ). 

For Angra 2, probabilistic studies have been carried out using the insights of 
the German Risk Study, as mentioned in 4.5, and a Level 1 PSA is in the planning 
stage. 

7.14. Periodic Safety Review (PSR) 

A 10 year PSR is a requirement of Regulation CNEN-NE-1.26[10] as 
ment ioned in Chapter 6. Accordingly, the next review is due in 2004. At the moment, 
CNEN and ELETRONUCLEAR are trying to define the basis and scope of the 
review, which will use the guidance provided by the IAEA Safety Series 50-SG-O12 -
Periodical Safety Review of Operational Nuclear Power Plants. 

7.15. Collective Doses Trends 

The collective radiation dose is monitored at the power plant as mentioned in 
item 4.6, and reported periodically to CNEN. Results of individual doses for the year 
2000 are presented also in Figure 10 of item 4.6. 

The histogram of collective doses in the Angra 1 plant is shown in the Figure 
11 of item 4.6, demonstrat ing a strong correlation with refueling and maintenance 
activities. 

7.16. Effluent Releases Trends 

The eff luents of the plant are monitored constantly and reported on a semi
annual basis to CNEN, as described in item 4.6. The result of the environment 
monitoring programme has demonstrated that the impact of these effluents in recent 
years are negligible (see Figure 11). 

Recent trends have shown no significant variation of the total amount of 
radioactive eff luents, which remains well bellow permissible limits. 

7.17. Emergency Exercises National and International 

Emergency exercises are conducted on a periodical basis as described in item 
4.7. Brazil has also participated in some international exercises, such as the Joint 
International Emergency Exercise 1 (JINEX-1), jointly coordinated by the IAEA, NEA 
and W M O , conducted in May 2 0 0 1 . 
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