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ABSTRACT 

 
This article compares the standards applied in quality and safety management systems for the Disposal of 

Radioactive Waste.  The comparison will be a contribution to development, maintenance and improvement the 

safety and quality system of a disposal of low and medium radioactive waste (RBMN) coordinated by CDTN. 

 

 

1. INTRODUCTION 

 

The nuclear industry, due to the peculiar characteristics has always been viewed with 

suspicion by society.  This fact is understood because of occurrence of accidents in the area 

throughout its history.  To control these activities and its facilities, there were created national 

and international organizations with its own standards and regulations ensuring security and 

protection of men and the environment.  This activity requires high standards of safety and 

quality and their development have contributed very much to the improvement of quality 

assurance tools. 

 

Currently the global quality systems have been shown to be capable, reliable, and well 

accepted by society.  Therefore, specific requirements of the nuclear industry can join these 

systems as mean to demonstrate compliance of its products and activities, transparency in the 

management of activities and facilities, and provision of security.  It can still contribute to 

demystifying the sector to society.  The adequacy of the systems is not simple and nuclear 

sector finds difficulties in this area. 

 

The direction of the Centro de Desenvolvimento da Tecnologia Nuclear (CDTN) asked the 

quality advisory team (ASPEQ) to planning a quality management system (QMS) for the 

disposal of low and medium levels radioactive waste (RBMN) still in phase of design. 

 

First of all, we need to know the technical parameters of the installation, defined as 

radioactive facility.  The group defined a proposal for the implementation of QMS, starting 

by studying the state of the art and seeking to management and security standards.  
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In Brazil, the radioactive facilities shall meet the requirements and resolutions established by 

CNEN, the Brazilian‟s Regulatory Agency in charge of regulating, licensing and controlling 

nuclear energy. The nuclear electric generation was transferred to the electricity sector.  The 

standards and resolutions established by CNEN have a compulsory character, and so are 

considered as "statutory and regulatory requirements," attendance specified in the 

deployment of the QMS.  Being the Brazil a country member of the International Atomic 

Energy Agency- IAEA is advisable meeting it recommendations.  

 

This work concludes with the proposed deployment of an integrated management system for 

RBNM in stages, starting with the statutory and regulatory requirements in conjunction with 

two standards defined and described in this paper. 

 

1.1. Disposal of Radioactive Waste Facility  

The repository is a radioactive facility, being designed, developed and now managed by 

CNEN.  Its function is to store waste generated at nuclear power plant wastes from 

decommissioning operations to attend the needs of Brazilian Nuclear Program.  

 

According to TELLO [1] the project RBMN:  

 

"aims to design, construction, licensing and commissioning of a national repository 

for low and medium waste levels of radiation, beyond the waste of very low level 

radiation from decommissioning operations. The repository will consist of areas for 

disposal of waste, facilities for research and development and operational support. 

The specific objectives ar: study and propose a concept for the disposal of waste of 

very low, low and medium levels of radiation; assess ways storage technically feasible 

for the national situation;define criteria for acceptance of waste in the repository; 

propose criteria for acceptance of waste in the repository and monitor the 

implementation processes to the licensing to operate the repository”.  

 

To meet the goal, it was also made a technical visit to the Institute of Nuclear Energy 

Research (IPEN). IPEN was chosen as a reference because it is a unit of the same 

organization, besides its experience on implementation of an integrated management system 

(IMS) in a similar project: the multipurpose reactor (RMB).  

 

 

2. STANDARDS  

 

A system of quality management is to establish, implement, control requirements to ensure 

that stakeholder needs are met. Thus, to meet the demands of RBMN, a QMS should be 

developed, containing the following minimum requirements: safety, customer focus, 

environmental responsibility, assessment and vendor selection, definition of responsibilities 

and authorities, traceability and continuous improvement. 

 

Following the global trend, it is proposed to implement an integrated quality management 

system (IMS) encompassing safety, quality, environmental and excellence requirements. This 

work emphasizes the study of standard: ISO 9001 [2] and GS-R-3 of the IAEA [3] by 

matching the requirements of each, as shown in Table 1. Other standards and guidelines 

proposed in figure 1, such as the rules and resolutions of the CNEN and requirements of the 
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Brazilian Institute of Environment and Renewable Resources (IBAMA) and the local 

legislation needed for licensing and certification of construction and operation of the 

repository and waste management, ISO 9001 are included. Statutory and regulatory 

requirements will be listed and treated during the implementation of this standard. The rules 

relating to the environment [4], occupational health and safety [5] and social 

responsibility [6] and the excellence criteria of National Quality Award (PNQ) with emphasis 

on environmental responsibility criteria [7], will be studied and proposed. 

 

 

 

 
 

 
 

Figure 1: Structure for the primary IMS of RBMN 

 

 

 

The system is subdivided into several levels, starting from the cut in step 1, being carried out 

by integrated parts. 

 

IMS: integrated management 

system -RBMN 

Step 1 of the QMS 
 

1.1 ABNT NBR ISO 9001:2008 

1.1.1 IAEA (GS-R-3) 
----------------------------------------------- --------------------------------------  

 

1.2  Statutory and regulatory requirements 

(CNEN) and  

1.2.1 environmental agencies (IBAMA) 

- construction and operation 

 

EMS environmental 

management system – ISO 

14001 

 

 

ABNT NBR 18801 

ABNT NBR 16001 

 

 

 

Criteria for Excellence – PNQ 

• Social Responsibility 
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2.1.  ABNT NBR ISO 9001:2008 [2, 8] 

 

ISO 9001:2008 specifies requirements for a quality management system, when an 

organization needs to demonstrate its ability to consistently provide product that meets 

customer and applicable statutory and regulatory requirements, and aims to enhance customer 

satisfaction through the effective application of the system, including processes for continual 

improvement of the system and the assurance of conformity to customer and applicable 

statutory and regulatory requirements. [8] 

 

All requirements of ISO 9001 are generic and are intended to be applicable to all 

organizations, regardless of type, size and product provided. Where any requirement(s) 

cannot be applied due to the nature of an organization and its product, this can be considered 

for exclusion and this exclusion must be justified. 

 

ISO 9001:2008 has the following structure [2, 8]: 

0. Introduction. 

1. Scope. 

2. Normative reference. 

3. Terms and definitions. 

4. Quality management system: 

 4.1 General requirements; 

 4.2 (4.21 - 4.2.4) Documentation requirements: general, quality manual, control of 

documents, control of records. 

5. Management responsibility: 

 5,1 Management commitment; 

 5.2 Customer focus; 

 5.3 Quality policy; 

 5.4 (5.4.1 and 5.4.2) Planning: quality objectives, quality management system planning; 

 5.5 (5.5.1 - 5.5.3) Responsibility, authority and communication: responsibility and 

authority, management representative, internal communication; 

 5.6 (5.6.1 - 5.6.3) Management review: general, review input, review output. 

6. Resource management: 

 6.1 Provision of resources; 

 6.2 (6.2.1 - 6.2.2) Human resources: general, competence, training, and awareness 

 6.3 Infrastructure; 

 6.4 Work environment. 

7. Product realization: 

 7.1 Planning of product realization; 

 7.2 (7.2.1 - 7.2.3) Customer-related processes: determination of requirements related to 

the product, review of requirements related to the product, customer communication; 

 7.3 (7.3.1 - 7.3.7) Design and development: design and development planning, design and 

development inputs, design and development outputs, design and development review, 

design and development verification, design and development validation, control of 

design and development changes; 

 7.4 (7.4.1 - 7.4.3) Purchasing: purchasing process, purchasing information, verification of 

purchased product; 
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 7.5 (7.5.1 - 7.5.5) Production and service provision: control of production and service 

provision, validation of processes for production and service provision, identification and 

traceability, customer property, preservation of product; 

 7.6 Control of monitoring and measuring devices. 

8. Measurement, analysis and improvement: 

 8.1 General; 

 8.2 (8.2.1 - 8.2.4) Monitoring and measurement: customer satisfaction, internal audit, 

monitoring and measurement of processes, monitoring and measurement of product; 

 8.3 Control of nonconforming product; 

 8.4 Analysis of data; 

 8.5 (8.5.1 - 8.5.3) Improvement: continual improvement, corrective action, preventive 

action. 

 

2.2.   IAEA Standards 

 

The IAEA safety standards have a status derived from the IAEA‟s Statute, which authorizes 

the Agency to establish standards of safety for nuclear and radiation related facilities and 

activities and to provide for their application. The safety standards reflect an international 

consensus on what constitutes a high level of safety for protecting people and the 

environment.  

 

The IAEA Safety Standards Series have three categories as described in items 2.2.1, 2.2.2 e 

2.2.3. 

 
2.2.1.  Safety fundamentals 

 

Presenting the objectives, concepts and principles of protection and safety and providing the 

basis for the safety requirements. 

 
2.2.2.  Safety requirements. 

 

Establishing the requirements that must be met to ensure the protection of people and the 

environment, both now and in the future. The requirements, which are expressed as „shall‟ 

statements, are governed by the objectives, concepts and principles of the Safety 

fundamentals. If they are not met, measures must be taken to reach or restore the required 

level of safety. The Safety Requirements use regulatory language to enable them to be 

incorporated into national laws and regulations. 
 

2.2.3.  Safety guides 

 

Providing recommendations and guidance on how to comply with the Safety Requirements. 

Recommendations in the Safety Guides are expressed as „should‟ statements. It is 

recommended to take the measures stated or equivalent alternative measures. The Safety 

Guides present international good practices and increasingly they reflect best practices to help 

users striving to achieve high levels of safety. Each Safety Requirements publication is 

supplemented by a number of Safety Guides, which can be used in developing national 

regulatory guides. The IAEA safety standards need to be complemented by industry 

Standards. 
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2.3. Management System for Facilities and Activities - GS-R-3 [3, 8] 

 

GS-R-3 standard is applicable to the establishment, implementation, assessment and 

continual improvement of management systems for: 

 Nuclear facilities; 

 Activities using sources of ionizing radiation; 

 Radioactive waste management; 

 The transport of radioactive material; 

 Radiation protection activities; 

 Any other practices or circumstances in which people may be exposed to radiation from 

naturally occurring or artificial sources; 

 The regulation of such facilities and activities. 

 

The safety standard GS-R-3 consists in six sections, defining the requirements of Safety 

System as following below: 

 

Introduction (1): 

 Background (1.1–1.7); 

 Objective (1.8–1.9); 

 Scope (1.10–1.13); 

 Structure (1.14). 

Management system (2): 

 General requirements (2.1–2.4); 

 Safety culture (2.5); 

 Grading the application of management system requirements (2.6–2.7); 

 Documentation of the management system (2.8–2.10). 

Management responsibility (3): 

 Management commitment (3.1–3.5); 

 Satisfaction of interested parties (3.6); 

 Organizational policies (3.7); 

 Planning (3.8–3.11); 

 Responsibility and authority for the management system (3.12–3.14); 

Resource management (4): 

 Provision of resources (4.1–4.2); 

 Human resources (4.3–4.4); 

 Infrastructure and the working environment (4.5). 

Process implementation (5): 

 Developing processes (5.1–5.5); 

 Process management (5.6–5.10); 

 Generic management system processes (5.11–5.29). 

Measurement, assessment and improvement (6): 

 Monitoring and measurement (6.1); 

 Self-assessment (6.2); 

 Independent assessment (6.3–6.6); 

 Management system review (6.7–6.10); 

 Non-conformances and corrective and preventive actions (6.11–6.16); 

 Improvement (6.17–6.18); 
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2.4. – Correspondence of ISO 9001:2008 with GS-R-3 Requirements [2, 3, 8] 

 

The correlation between the ISO 9001:2008 [2] and GS-R-3 [3] is shown in table 1, 

source [8]. 

 

 

 

Table 1.  Correlation between ISO 9001:2008 and GS-R-3 [2, 3, 8] 

 

GS-R-3 [3, 8] TOPICS NBR ISO 9001:2008 [2, 8] 

1 Introduction 0 

1.1-1.7 Background 0.1 

1.8-1.9 Objective 1 

1.10-1.13 Scope 1.2 

1.14 Structure 0.2 

2 Management system  4 

2.1-2.4 General requirements 4.1 

2.5 Safety culture -x- 

2.6-2.7 
Grading the application of management system 

requirements 
-x- 

2.8-2.10 Documentation of the management system 4.2 

-x- (Quality manual) (4.2.2) 

3 Management responsibility 5 

3.1-3.5 Management commitment 5.1 

3.6 Satisfaction of interested parties 8.2.1 

-x- (Customer focus) (5.2) 

3.7 Organisational policies -o- 

3.8-3.11 Planning 5.4 

3.12-3.14 
Responsibility and authority for the 

management system 
5.5.1; 5.5.2 

4 Resource management 6 

4.1-4.2 Provision of resources 6.1 

4.3-4.4 Human resources 6.2 

4.5 Infrastructure and the working environment -o- 

5 Process implementation -o- 

-x- Product realization (7) 

5.1-5.5 Developing processes 0.2; 7.1; 8.2.3 

5.6-5.10 Process management generic  -x- 

5.11 Management system processes -o- 

5.12-5.13 Control of documents 4.2.3 

5.14-5.20 Control of products 7.2.1; 7.2.2, 7.5.1, 7.5.2; 
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GS-R-3 [3, 8] TOPICS NBR ISO 9001:2008 [2, 8] 

7.5.3; 7.5.5; 8.2.4 

-x- Customer property 7.5.4 

5.21-5.22 Control of records 4.2.4 

5.23-5.25 Purchasing 7.4 

5.26-5.27 Communication 5.5.3; 7.2.3 

5.28-5.29 Managing organisational change  -x- 

6 Measurement, assessment and improvement 8 

6.1 Monitoring and measurement  8.2 

6.2 Self-assessment  -x- 

6.3-6.6 Independent assessment  8.2.3; 8.2.4 

6.7-6.10 Management system review  5.6 

-x- Analysis of data 8.4 

6.11-6.16 
Non-conformances and corrective and 

preventive actions 
8.3 

6.17-6.18 Improvement  8.5.1 

 References 2 

 Glossary 3 

Source: KIBRIT (INAC 2009) [8] 

 

 

 

Table 1 [2, 3, 8] elaborated by Kibrit [8] was structured with topics referred in IAEA GS-R-3 

to permit a correlation with the topics referred in ISO 9001:2008.  

 

The following symbols were adopted is: 

• „-o-‟: topic with no direct correlation, but with some correlation in its subtopics; 

• „-x-‟: topic with no correlation. 

 

The topics between parentheses refer to ISO 9001:2008 [3] topics with no correspondence in 

IAEA GS-R-3 [2]. 

 

2.5.  Requirements not Correlated betwen ISO 9001:2008 with GS-R-3 

 

Table 2 are the requirements that have no correspondence between the two standards. In 

column 1 are listed the requirements of GS-R-3 and not included in ISO 9001:2008 and in 

column 2 are listed the items set out in ISO 9001:2008 and not included in the GS-R-3. 
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Table 2.  Requirements not correlated between GS-R- 3 with ISO 9001:2008 and ISO 

9001:2008 with GS-R-3 [8] 

 

GS-R-3 topics have not correlation with 

ISO 9001:2008 

ISO 9001:2008 topics not correlated 

with GS-R-3 

 Integrated management system – a management 

system that integrates safety, health, environmental, 

security, quality and economic elements; 

 Safety culture – the assembly of characteristics and 

attitudes in organizations and individuals which 

establishes that, as an overriding priority, protection 

and safety issues receive the attention warranted by 

their significance; 

 Grading the application of management system 

requirements – the classification of a product or 

activity in relation to its significance and 

complexity, the hazards and potential risks 

associated with safety, health, environmental, 

security, quality and economic elements and the 

consequences if a product fails or an activity is 

carried out incorrectly; 

 Organizational policies – the overall intentions and 

direction of an organization related to safety, health, 

environmental, security, quality and economic 

elements as formally expressed by top management; 

 Process management – coordinated activities to 

manage and control a process, with the definition of 

authority and responsibility and the specifications 

for performance, verification, acceptance and 

assessment criteria; 

 Managing organizational change – organizational 

changes shall be evaluated and classified according 

to their importance to safety and each change shall 

be justified; 

 Self-assessment – a routine and continuing process 

conducted by senior management and management 

at other levels to evaluate the effectiveness of 

performance in all areas of their responsibility. 

 Quality manual – the organization shall 

establish and maintain a quality manual 

that describes the scope, documented 

procedures and interaction between the 

processes of the quality management 

system; 

 Customer focus – top management 

shall ensure that customer requirements 

are determined and met with the aim of 

enhancing customer satisfaction; 

 Customer property – the organization 

shall exercise care with customer 

property while it is under the 

organization‟s control or being used by 

the organization; 

 Analysis of data – the organization 

shall determine, collect and analyze 

appropriate data to demonstrate the 

suitability and effectiveness of the 

quality management system and 

evaluate where continual improvement 

of the effectiveness of the quality 

management system can be made. 

 

 

 

3. RESULTS 

 

As a result the study was generated des implementation schedule presented in Table 2 of the 

top management CDTN. There are tasks that can run concurrently and others have before, but 

this table only the tasks are listed. 
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Table 2.  Timetable for implementation of QMS in the repository 

 

Activity Lead time 

1 - Definition of organizational structure 2 week 

2 - Defining the Scope of QMS 2 week 

3 - Structuring the documentation of the SQ as requirements of ISO 

9001:2008, the standards applicable CNEN, IAEA standards and 

requirements of environmental laws and agency regulations and 

statutory requirements: 

 Quality Policy 

 Quality Manual 

 Quality Assurance Program-PGQ, RAS; 

 general and specific procedures; 

 Work instructions and; 

 Records 

2 month 

4 - Selection of the external documentation applicable, in particular 

environmental legislation 
2 month 

5 - Training of auditors and experts. 3 month 

6 - Preparation of documentation 6 month 

7 - Review and approval 2 month 

8 - Training of personnel involved 2 week 

9 - Implementation and maintenance of the QMS 5 week 

10 - Internal Audits 3 month 

11 - Critical analysis by top management 2 week 

12 - Improvement of the QMS 6 week 

 

 

 

4. CONCLUSION 

 

The conclusions from the study are: 

 

 The implementation of a quality management system - QMS is the most suitable for 

RBMN; 

 The GS-R-3 has as a fundamental culture of safety and protection to humans and the 

environment and recommends the creation of an integrated quality management for 

nuclear installations and radioactive; 

 The requirements of ISO 9001:2008 has as main object customer satisfaction and 

continuous improvement as a basis for the survival of the organization; 

 The application of common requirements of ISO 9001:2008 and GS-R-3 RBMN to allow 

the expansion and integration of the scope of the system to cover social and 

environmental requirements; 
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 The specific requirements of the CNEN and IBAMA licensors constitute the statutory and 

regulatory requirements and should be the first to be implemented and incorporated into 

the system so the quality of RBMN.  
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