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ABSTRACT 
 

The project of a new research reactor in Brazil for radioisotope production, support 
of the nuclear energy program and scientific research has received a positive sign 
of the government and is starting to be developed by the Brazilian Commission of 
Nuclear Energy. International Atomic Energy Agency points out that the 
implementation of a new research reactor is a major undertaking for a country, 
requiring an analysis to identify to which extent the conditions of the national 
nuclear program are proper and adequate to lead to a sustainable research reactor 
life cycle. This paper introduces the Brazilian Multipurpose Reactor Project (RMB) 
and describes the sustainability analysis performed, which has shown that the 
national nuclear infrastructure presents a very favourable condition to the 
implementation of the RMB project as well as to provide a sustainable life cycle for 
this new research reactor. 

 
 
1. Introduction 
 
Brazil has four research reactors (RR) in operation: the IEA-R1, a 5 MW pool type RR; the 
IPR-R1, a 100 kW TRIGA Mark I type RR; the ARGONAUTA, a 500 W Argonaut type RR - 
all constructed during the 50´s and 60´s and utilized for training, teaching and nuclear 
research - and a 100W nationally developed critical facility constructed in the 80´s, mainly 
for the development and qualification of reactor physics. All these RRs are operated by the 
Brazilian Commission of Nuclear Energy (CNEN) and have been fulfilling their mission along 
the last 50 years. However, IEA-R1 is the only one that has been used for radioisotope 
production, although with limited capacity. The international molybdenum 99 supply crisis is 
affecting significantly the Brazilian nuclear medicine services, since 100% of this radioisotope 
used to be imported from Canada. The recently revisited Brazilian Nuclear Program has 
decided for the conclusion of the third nuclear power plant (NPP), the construction of at least 
four more NPPs until 2030, as well as the establishment of a national capacity to supply all 
the fuel needed to operate the Brazilian NPPs. This new scenario of the nuclear activities in 
Brazil gave rise to the Brazilian Multipurpose Reactor Project (RMB), which is being 
developed by CNEN. According to the International Atomic Energy Agency (IAEA) many 
countries have built RRs without a clear understanding of their intended uses or needs. To 
countries intending to build new RRs, IAEA stresses the importance to perform an analysis, 
as a supporting tool to this strategic decision, to identify to which extent the national 
infrastructure provides the conditions to lead to a safe, secure, peaceful, efficient and 
sustainable RR life cycle. This paper introduces the RMB Project and describes a 
sustainability analysis based on nineteen infrastructure issues pointed out by IAEA.  
 
2. The RMB Project 
 
The RMB will be an open pool multipurpose research reactor, using low enriched uranium 
fuel, with a neutron flux higher than 2x1014 n/cm2/s. Its power is still to be defined within the 
range of 20 to 50 MW. The RMB is designed to perform three main functions: radioisotope 
production (mainly molybdenum); fuel and material irradiation testing to support the Brazilian 
nuclear energy program; and provide neutron beams for scientific and applied research. Its 



site has already been selected, and the conceptual design is under development. The 
estimated cost is around USD 500,000,000 and its operation is scheduled to start in 2016. 
Figure 1 shows an overview of the RMB project scope. 
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Fig 1. RMB project scope overview. 

 
3. RMB Sustainability Analysis 
 
The IAEA Nuclear Series NG-G3.1 [1] provides relevant information on the development of a 
national infrastructure for Nuclear Power. IAEA is now developing a similar document, which 
intends to provide a framework of milestones in the development of a national infrastructure 
for supporting a research reactor programme [2]. The sustainability analysis presented in this 
paper has been performed based on the 19 infrastructure issues suggested by IAEA 
considering the requirements related to reach Milestone 1 – Ready to Make a Knowledgeable 
Commitment to a RR Program [2]. Each requirement has been analysed based on the 
related existing national condition and has been considered as fulfilled (“OK”), under 
development (“UD”) or to be developed (“TBD”).  

Issue 1: National Position 
· Nuclear research reactor program implementing organization (NRRPIO) established and 

staffed. – The Brazilian Nuclear Energy Commission (CNEN) is the NRRPIO. A specific 
organizational structure has been defined for the RMB Project with a High Level 
Committee subordinated to the President of CNEN and an Executive Committee for 
implementing the Project. (OK) 

· Safety, security and non-proliferation needs recognized. - These needs are completely 
recognized and are established by the Federal Constitution. (OK) 

· Appropriate international legal instruments identified. - Brazil is an IAEA Member State 
and participates actively in the development of legal instruments. (OK) 

· Establishment of effectively independent regulatory body recognized. - Brazil has an 
effectively independent regulatory body established. (OK) 

· Nuclear power inserted in nation’s development strategy. – Brazil has already two NPPs 
and four RRs in operation, and the nuclear programme is part of the 2030 National 
Energy Plan [3] and the 2007-2010 Science, Technology and Innovation Plan [4]. (OK) 

· Financial resources evaluated - RMB will cost around USD 500,000,000, to be financed 
by the Brazilian government. (OK) 



· Supply of national and international components and services assessed. - This supply 
still has to be assessed. It is expected around 70% of national supply. (TBD) 

· Transparent communication and interaction regarding the RR program established. - A 
transparent communication regarding the RMB project is being implemented in all levels 
in the country and also to the international community. (OK) 

Issue 2: Nuclear Safety 
· Recognized the need for relevance of nuclear safety. - The relevance of nuclear safety is 

recognized for all nuclear activities performed in the country. (OK) 
· Recognized the need for cooperation in international partnerships. - Brazil is an active 

member of IAEA, participating in many safety related cooperative projects. (OK) 
· Recognized the need for intergovernmental instruments on safety. - Brazil is an IAEA 

Member State and adopts internally most of its safety principles and guides. (OK) 
· Recognized the need for support through international co-operation. – Most of 

International co-operation support for the RMB Project has already been identified. (OK) 
Issue 3: Management 
· Available nuclear technologies identified. - Nuclear technology available internationally 

has been identified through similar RR projects. (OK) 
· Availability of long term financial resources analysed. - The availability of the possible 

main sources for the long-term financial resources is under discussion. (UD) 
· Ownership options and operational responsibilities considered. - CNEN is the responsible 

for the project implementation and for the future operation of the RMB. However, due to 
the radioisotope production activities there is a discussion on the possibility that a public 
company be created to be in charge of the RMB. (TBD) 

· Unique Member State conditions evaluated. - The unique conditions of Brazil have been 
evaluated. (OK) 

Issue 4: Funding and Financing Strategies Established 
· Initial infrastructure - Brazil already has a comprehensive nuclear infrastructure with two 

NPPs in operation, one NPP under construction, four RRs in operation, eight nuclear 
research centres, and a supporting nuclear industry organization in the country. (OK) 

· Socio-political acceptance - The RMB project has received good socio-political 
acceptance, especially for the fact that it consists on the strategic national long-term 
solution for the Mo-99 supply for medical application. (OK) 

· Creation or hiring expertise. - RMB project is supposed to be developed through several 
partnerships with nuclear R&D institutes and universities. It is also seen as a main stream 
for renewing the aged experts still working in the nuclear field in country. (UD) 

· Creation of expertise for competent project management. - CNEN has just implemented 
Project Management Offices and provided training on Project Management Institute good 
practices and on the application of specific project management software. (UD) 

· Creation of competent operating staff. – Brazil has long experience in RR operation. The 
RMB operating staff is already under definition. However there is the need to hire 
personnel. (TBD) 

Issue 5: Legal Framework 
· All the basic elements for the legal framework identified by NRRPIO and discussed with 

the other involved organizations. - Brazil has a legal nuclear framework implemented 
since the 60’s. (OK) 

· Determination to develop and promulgate required laws indicated by Government. - 
Brazil has a legal nuclear framework implemented since the 60’s. (OK) 

Issue 6: Safeguards 
· Obligations under NPT and non-proliferation treaties, including SSAC establishment, 

recognized. - Brazil has signed NPT, Tlatelolco, and is part of ABACC, having all nuclear 
installations and nuclear material under international safeguard control. (OK) 

· Implementation and enforcement of safeguards legislation planned. - Brazil has signed 
NPT, Tlatelolco, and is part of ABACC. Additional safeguard protocol is under 
government discussion. (OK) 



Issue 7: Regulatory Framework 
· Clear recognition of the need for a regulatory framework identified. - Brazil has a 

regulatory framework implemented since the 60’s. (OK) 
Issue 8: Radiation Protection 
· Recognition of hazards presented by RR operation, and the need to enhance national 

laws and expand their safety infrastructures. - Brazil develops nuclear fuel cycle 
activities, has two NPPs in operation and utilizes nuclear technology in medicine and 
industry. The importance of operational safety is completely recognized in the country, 
and there are laws and nuclear standards already established. (OK) 

· Radiation protection requirements and practices equivalent to those provided by the IAEA 
BSS and SS considered. - Brazil develops nuclear fuel cycle activities, has two NPPs in 
operation and utilizes nuclear technology in medicine and industry. The importance of 
radiation protection is completely recognized, and there are laws and nuclear standards 
already established. (OK) 

Issue 9: Application 
· Study by NRRPIO to determine the uses of the research reactor that will benefit the 

country. - RMB will be used for radioisotope production (health program), for materials 
and fuel irradiation tests (nuclear energy and nuclear propulsion programs), and for 
neutron beams research (S&T program). Its social, technical and scientific benefits for 
the country are clear. Just as an example, about 1.3 million medical examinations use 
annually the Mo-99 imported and processed in Brazil. (OK) 

Issue 10: Human Resources Development 
· Knowledge and skills needed to support a RR program identified by NRRPIO. - Human 

resources profiles and quantities for RMB project and operation have been identified. The 
RMB project is seen as a major opportunity for renewing the aged experts still working in 
the nuclear field in country. (OK) 

· Plan to develop and maintain the human resource base developed. - A specific group has 
been created to manage the RMB operation issues, mainly the needed operational staff. 
There is good expertise from the four RRs in operation in the country. (UD) 

Issue 11: Stakeholder Involvement 
· Open and timely interaction and communication regarding the RR program addressed 

from the beginning. - RMB project has been presented to its main stakeholders [CNEN, 
CTMSP (Navy), Eletronuclear (NPPs operator), INB (nuclear fuel cycle), SBBMN (nuclear 
medicine), Nuclear R&D Institutes] from the beginning. (UD) 

· Strong public information and education program initiated by Government and NRRPIO. - 
CNEN and other institutions have been providing public information on RMB project. (UD) 

Issue 12: Site and Supporting Facilities 
· General survey of potential sites, conducted by NRRPIO. - Aramar Nuclear Experimental 

Centre, in Ipero, state of São Paulo, has been selected to be the RMB site. (OK) 
Issue 13: Environmental Protection 
· Unique environmental issues analysed by NRRPIO. - Environmental issues are part of 

the environmental licensing process imposed by federal laws. (UD) 
· Environmental impacts and improvements communicated. - Environmental impacts and 

improvements are part of the environmental licensing process, which includes a public 
audience. (UD) 

Issue 14: Emergency Planning 
· Need for emergency planning. - Emergency planning is part of the nuclear licensing 

process in Brazil. (UD) 
· Communication with and involvement of local and national government taken into 

account. - The São Paulo State Government is given full support to the Project, including 
funding. There is also an integrated national nuclear emergency plan due to the existing 
NPPs. (OK) 

 



Issue 15: Security and Physical Protection 
· Requirements for security and physical protection acknowledged. - Security and physical 

protection requirements are part of the nuclear licensing process, as well as of the project 
integrated management system. (OK) 

· Necessary legislation identified. - Legislation already exists. (OK) 
Issue 16: Nuclear Fuel Cycle 
· Knowledge of nuclear fuel cycle steps and approaches. - Brazil has the domain of all 

nuclear fuel cycle steps. The establishment of a dedicated route for national fuel supply 
to the RMB is part of the project. (OK) 

· Need for site spent fuel storage recognized. - RMB project includes site spent fuel 
storage installation. (OK) 

· Interim spent fuel storage considered. - Brazil is discussing the design of an interim spent 
fuel storage that will consider RMB project. (OK) 

Issue 17: Radioactive waste 
· The burdens of radioactive waste from RR recognized by NRRPIO. - The burdens of 

radioactive waste are completely recognized by CNEN. (OK) 
· Current capabilities for waste disposal reviewed. - RMB project includes installations for 

radioactive waste disposal. The country is planning to start construction of its low and 
intermediate level radioactive waste repository not later than 2013. (OK) 

· Options for ultimate disposal of high-level radioactive waste recognized. – At present 
Brazilian policy do not consider spent fuel as high-level waste. A specific group has been 
created to manage the RMB decommissioning issues. (TBD) 

Issue 18: Industrial Involvement 
· National policy with respect national and local industrial involvement considered. - The 

national policy is to maximize the participation of national and local industries in the RMB 
project. (OK) 

· Strict application of quality programs for nuclear equipment and services recognized. - 
Quality program for nuclear equipments and services is a requirement of the RMB project 
integrated management system. (OK) 

Issue 19: Procurement 
· Unique requirements associated with purchasing nuclear equipment and services 

recognized by NRRPIO. - The unique requirements of nuclear equipment and services 
are completely recognized by CNEN. (OK) 

· Consistent policies for nuclear procurement taken. - Brazil has experience on the 
procurement of nuclear components and services. (OK) 

 
4. Conclusion 
 
The RMB sustainability analysis has demonstrated that from the 50 requirements analysed, 
the present Brazilian infrastructure fulfils 74%, is developing some actions on 18% and 
needs to start to develop actions on 8%. This leads to the conclusion that the present 
national context and the established nuclear infrastructure favour the implementation of the 
RMB project and provide conditions for a sustainable life cycle for this new research reactor. 
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