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ABSTRACT 

 
The main objective of the Nuclear Fuel Cycle Facilities licensing processes is to ensure the safety of these 

installations in their entire lifecycle (in the installation site selection, designing, construction, pre-operational 

tests, operational and decommissioning phases). The Brazilian licensing process requires from the operator, 

among others, before the operating license: (i) a Site Report and a Final Safety Analysis Report, ensuring that 

all safety related issues are adequately analyzed and understood; (ii) a formal structured Management System 

focused on the installation safety; and (iii) dissemination of safety related information to all involved operator 

employees and subcontractors. Therefore, these requirements reflect in an adequate operator actions and 

practices, ensuring a working environment with a high level of safety culture.  

 

 

1. INTRODUCTION 

 

1.1.  Brazilian Nuclear Fuel Cycle Facilities 

 

The Brazilian Nuclear Energy Commission (CNEN) has the mandate of the licensing, 

surveillance and control of the installations encompassed under the denomination of Nuclear 

Fuel Cycle Facilities (NFCF). This is a complex process, considering their wide range of 

variety of types. In Brazil, the facilities that are considered NFCF are: 

 

• Uranium mining and processing to “yellow cake” (currently operating in Caetité- 

Bahia, and a new plant planned to be installed in Santa Quitéria, in the Brazilian northeast); 

• Conversion from U3O8 to UF6 (industrial scale plant planned and a pilot scale plant 

under construction); 

• Enrichment of UF6; 

• Conversion from UF6 to UO2 powder; 

• Pelletizing of UO2 powder; and 

• Nuclear fuel assembly. 

 

A description of current NFCF in Brazil can be found in [1] and [2]. 
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1.2.  Licensing Process Summary 

 

The main objective of the NFCF licensing process is to ensure the safety of these installations 

in their entire lifecycle. Hence, the safety of these facilities is considered in the site selection, 

designing, construction and pre-operational tests, operational and decommissioning phases 

according to [3] (and [4] for mining and milling plants). A summary of the nuclear licensing 

process is discussed in this paper and is presented schematically in Figure1. Emphasizing that 

only a few licensing documents are presented in this work and the environmental licensing 

process is performed by the Brazilian Institute for the Environment and Renewable Natural 

Resources - IBAMA 

 

 
Figure 1- Brazilian NFCF schematic summary licensing process. In the right side of the 

figure is shown documents presented by the operator and in the left side is presented the 

regulatory body licensing accts. 

 

1.3.  Safety Culture 

 

Safety Culture is the assembly of characteristics and attitudes in organizations and individuals 

which establishes that, as an overriding priority, protection and safety issues receives the 

attention warranted by their significance [5]. As presented in [6], it is relevant to consider the 

Safety Culture in the facility pre-operational phases. 

 

The documents Site Report and the Preliminary Safety Analysis Report (PSAR), 

complemented by the Final Safety Analysis Report (FSAR), ensure that all NFCF safety 

related issues are adequately analyzed and comprehended. 

 

For all the installations, since their pre-operational phases, a formal structured Management 

System (MS) focused on the installation safety, is required by [7]. This MS ensures that the 

safety information is properly considered by the installation operator. 

 

Farther, in reference [8] safety culture is divided in four different stages: 

 

A. Fire fighter: at this level problems are solved only when they have already appeared. 

The origins of the problems are not analyzed; 

B. Compliance driven: at this level only the minimum legal requirements are achieved; 

C. Risk management: at this level a systematic method is developed for identifying and 

controlling hazards. Safety tasks and responsibilities are communicated; and 
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D. Continuous improvement: this level includes the risk management level and 

additionally safety incentives are used, improvement is encouraged through motivation and 

leadership. 

 

 

2. MAIN LINCENSING DOCUMENTS  

 

2.1.  Site Report Scope 

 

This is the first licensing document, covering the following topics [3]: 

 

• A summary of the installation objective, capacity, product characteristics and 

inventory, characteristics related to the probability or consequences of a nuclear material 

release and characteristics of the safety systems; 

• Population characteristics and distribution, present and proposed access routes, 

regional land use and distance to the population centers; 

• Site physical characteristics, including, meteorology, hydrology, geology and 

seismology; 

• A preliminary analysis of the potential environmental impact of the installation 

normal operation and in case of accidents; and 

• A pre-operational radiological environmental monitoring programme. 

 

Specifically, for mining and milling facilities, additional requirements must be accomplished 

[4]. 

 

It is important to highlight that a good knowledge of the site characteristics is extremely 

relevant to the installation licensing process, especially during decommissioning. 

 

2.2.  PSAR and FSAR Scope 

 

Although PSAR and FSAR being different documents, they have a similar scope as presented 

in [9] (and [10] for enrichment plants). The pre-operational tests and some preliminary 

considerations of PSAR are endorsed and detailed in the FSAR. Due to their similarity, only 

the FSAR scope [9] is described in this paper. 

 

The FSAR is divided in twelve chapters, covering the following topics: 

 

• Factory general description – a summary of the factory characteristics, capacity, 

inputs and outputs, used processes, main players and relevant contractors; 

• Safety analysis abstract – a summary of the plant site characteristics, radiological 

impacts of the practice in normal operation and potential radiological impacts of the practice 

in abnormal operation or accidents; 

• Site characteristics - a summary of the Site Report (described above in section 2.1), 

describing the regional conditions that can affect the factory characteristics; 

• Main design requirements – a description of the factory purpose and a classification 

of the factory systems/components/structures in safety or normal items (based mainly in the 
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Accidents Analysis and varying its requirements according to this classification). The site 

decommission requirements are also described; 

• Factory design – a description of the factory, its buildings and utilities; 

• Process system – a description of the factory mechanical and chemical processes and 

its sampling and control activities; 

• Waste containment and management – a description of the radiological and non-

radiological waste containment and management; 

• Radiological safety – a description of the factory design radiological characteristics 

(ensuring the ALARA) and a radiological dose estimate (for employees and public); 

• Accidents analysis – a detailed description of the postulated abnormal operations and 

accidents (based on the best international recommendations) and factory design safety 

characteristics (ensuring that the occurrence probability of these events are minimized and, if 

they occur, the consequences are minimized through safety barriers); 

• Factory operation – a description of the factory organizational structure, normal 

operation, local emergency plan (covering all of the postulated abnormal operations and 

accidents) and training programme. The necessary pre-operational tests are also described; 

• Technical specifications – a description of the operational limits, conditions and 

technical requirements; and 

• Management system - a summary of the installation MS (that will be described in 

details in the section 3 of the present work). 

 

Supplemented by specific documents for all topics presented above, the safety related issues 

are adequately analyzed and considered by the operator either in the pre-operational 

installation phases. 

 

 

3. MANAGEMENT SYSTEM 

 

3.1.  Management System and Information Dissemination 

 

The Quality Assurance (QA) is a part of the NFCF MS. In this case, safety is the main focus 

of the QA and has to be implemented for the elaboration of the Site Report. 

 

In the QA System all organizational guidelines and responsibilities to ensure the installation 

safety are defined. Basically, the QA of the safety related items is ensured by the necessary 

resources promotion (high management responsibility), the work properly performed and 

compliance verification (performed by people not involved in the work development). 

 

To ensure the work and verification adequacy, they are performed following procedures, 

instructions, plans, guides or draws, including the quantitative and qualitative compliance 

requirements. Noting that all QA documents are controlled, especially those ones related to 

the factory design, material/items/systems acquisition and use, processes, inspections/tests, 

non-conformity control, corrective actions, QA records and audits reports (used to the 

continuous MS improvement). It is also required that the selection and training process of the 

people involved with QA activities are performed timely and based on scholarity, experience 

and proficiency. 
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The QA requirements are graded according to its safety relevance (based on the Accidents 

Analysis), design and fabrication complexity, compliance detectability, quality history and 

maintenance difficulty. (however, CNEN is adding the new recommendations discussed in 

[11] in its supervision activities).  

 

It is also required by [7] a well defined and documented organizational structure to support 

the responsibilities and authorities definition, and communication channels (internal, between 

areas and employees and external, between the organization and its subcontractors). This 

scenario assure that all safety related information are transmitted and assimilated by all 

relevant people and institutions. 

 

 

4. ADDITIONAL SAFETY INFORMATION 

 

Some particular Brazilian activities support the continuous enforcement of a high safety 

culture level. Therefore, they are considered relevant to be presented here. 

 

4.1.  Internal Commission for Accident Prevention (CIPA) 

 

The CIPA [12] is an obligatory commission formed by elected employees, with the mandate 

of to indentify work risks, to elaborate risk maps and preventive plans (controlled by the QA 

System), to define safety priorities and to inspect the workspace; involving the maximum 

people in these activities. Highlighting that these activities are performed in parallel and 

independently to the licensing process. 

 

4.2.  Safety International Best Practices 

 

UPSAT [13] and SEDO [14] were IAEA’s missions with satisfactory results. In both cases, a 

committee composed by an experts team defined by the IAEA visited the Brazilian 

installations, disseminating information on good safety practices. 

 

CNEN is also actively involved in IAEA training courses, workshops, meetings, projects and 

other activities to share information on good safety practices, in order to continuously 

enhance the safety standard of its NFCF. 

 

4.3.  Integrated Management System 

 

The Brazilian QA standard [7] is focused mainly on safety, not mattering to the product 

quality. However, in the case of NFCF, the Fuel Element is a safety item for the Nuclear 

Power Plant and for this the ISO 9001 certification is additionally required. In consonance to 

the IAEA Safety Standard GS-R-3 [15], the Brazilian NFCF INB [1] had implemented in 

addition of [7], the standards ISO 9001, ISO 14001 and OHSAS 18001 in an integrated 

manner, creating the Integrated MS (SIG). 
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3. CONCLUSIONS  

 

As presented above, the safety related issues of NFCF in Brazil are analyzed in the licensing 

process before the facility operation. The Site Report and FSAR are the licensing main 

documents. It is also required a formal structured MS focused on the installation safety, that 

defines the guidelines and responsibilities to ensure this purpose in the entire facility 

lifecycle, from the Site Report to the site decommissioning. A channel to disseminate all 

safety information to the relevant stakeholders is either maintained by the organization MS. 

Therewith, the Brazilian NFCF safety culture is already consolidated in level “C” and a large 

effort to reach the level “D” is been performed. Additionally, CNEN is constantly sharing 

information of the international good safety practices with IAEA support, ensuring a working 

environment with a high level of safety culture in all installation’s phases. 
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