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ABSTRACT 

 
In order to grant Angra 3 power plant operation license, the Brazilian Institute for the Environment and Renewable 

Natural Resources (IBAMA), in the IBAMA Installation License 591/2009 condition 2.24, required that 

Eletronuclear has to obtain the Environmental Monitoring Laboratory accreditation, in accordance with the 

requirements of NBR ISO / IEC 17025 standard.  

The accreditation is the formal recognition that a laboratory has a quality assurance system and technical 

competence to perform specific tests, evaluated according to the criteria based on NBR ISO/IEC 17025 (General 

requirements for testing and calibration laboratories competence) standard. In Brazil, the General Accreditation 

Coordination (CGCRE), according to the guidelines already explained by the Brazilian System of Conformity 

Assessment (INMETRO), does accreditation. The INMETRO is the only official accrediting body in Brazil and 

internationally recognized by the International Accreditation Forum (IAF). 

The Environmental Monitoring Laboratory at Eletronuclear is an analytical laboratory of chemical, radiochemical 

and biological tests, which analyzes several matrices, such as seawater, river water, marine sediment, beach sand, 

soil, pasture, banana, milk, besides marine sea life, around the Central Almirante Álvaro Alberto power plant 

station. It is licensed by CNEN, INEA, IBAMA and it follows national and international standards in the 

performance of the tests as well as in the collection and preparation of samples. 

This article describes the main steps that the Eletronuclear Environmental Monitoring Laboratory followed to 

implement ISO 17025. 

 

 

 

 

1. INTRODUCTION 

 

To ensure that the operation of Nuclear Power Plant in Angra did not release any radioactive 

material to the environment, Eletrobras Eletronuclear developed a permanent and rigorous 

monitoring program. This work began in 1978, four years before the first Brazilian nuclear 

power plant starts operation, and it was called a pre-operational program. 

 

At that time, the Environmental Monitoring Laboratory was created. Its initial mission was to 

conduct a comprehensive environmental diagnosis in the area surrounding the future nuclear 

power plant. This work included measuring the levels of radioactivity that were naturally 

present in various materials. These matrices were chosen because of their abundance in the 

region and their importance in the daily lives of local residents. They include several types of 
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samples collected in both marine and terrestrial environments. Samples of rainwater and 

airborne particulates retained in proper filters are also collected periodically. 

 

Samples are collected and analyzed regularly prior to the start of the Angra 1 start-up in 1982. 

This allows Eletrobras Eletronuclear technicians to compare data obtained over more than thirty 

years of monitoring. 

 

The quality control of the analyzes is carried out through intercomparison programs maintained 

by the International Atomic Energy Agency, the United States Environmental Protection 

Agency and the Radioprotection and Dosimetry Institute of the National Nuclear Energy 

Commission. 

 

In order to grant Angra 3 power plant operation license, the Brazilian Institute for the 

Environment and Renewable Natural Resources (IBAMA), in the IBAMA Installation License 

591/2009 condition 2.24, required that Eletronuclear has to obtain the Environmental 

Monitoring Laboratory accreditation, in accordance with the requirements of NBR ISO / IEC 

17025 standard.  

 

ISO/IEC 17025 specifies the general requirements for the competence to carry out tests and/or 

calibrations, including sampling. It covers testing and calibration performed using standard 

methods, non-standard methods, and laboratory-developed methods. 

 

It is applicable to all organizations performing tests and/or calibrations. These include, for 

example, first-, second- and third-party laboratories, and laboratories where testing and/or 

calibration forms part of inspection and product certification. 

 

ISO/IEC 17025 is applicable to all laboratories regardless of the number of personnel or the 

extent of the scope of testing and/or calibration activities. When a laboratory does not undertake 

one or more of the activities covered by ISO/IEC 17025 , such as sampling and the 

design/development of new methods, the requirements of those clauses do not apply. 

 

ISO/IEC 17025 is for use by laboratories in developing their management system for quality, 

administrative and technical operations. Laboratory customers, regulatory authorities and 

accreditation bodies may also use it in confirming or recognizing the competence of 

laboratories. ISO/IEC 17025 is not intended to be used as the basis for certification of 

laboratories. 

 

Compliance with regulatory and safety requirements on the operation of laboratories is not 

covered by ISO/IEC 17025. 

 

 

 

 

2. THE ACCREDITATION 

 

To understand a quality management system, the quality, management and system definitions 

must be defined. 
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Quality is everything that improves the product, from the point of view of the customer, 

attending, reliably and in a timely manner, to the needs of the customer (DEMING, 1993; 

FALCONI, 1992). According to Juran (1992), the less defects in the product, the better the 

quality. Feigenbaum (1994) considers that the concept of quality encompasses the definitions 

mentioned above, believing that quality is related to the correctness of problems and their 

causes and that they influence customer satisfaction. 

 

Quality involves different concepts, ranging from leadership to the means of control in 

production processes, be they products or services (CARPINETTI, 2012). 

 

"A quality-focused organization fosters a culture that results in behaviors, attitudes, activities, 

and processes that add value by meeting the needs and expectations of customers and other 

relevant stakeholders. The quality of the products and services of an organization is determined 

by the ability to satisfy customers and the intended and unintended impact on the relevant 

stakeholders. The quality of products and services includes not only their intended function and 

performance, but also their perceived value and the benefit to the customer. "(ABNT, 2015a, 

p. 2). 

 

Management, in turn, is the action of managing, directing. In the business context, management 

means managing a set of tasks that seek to ensure the effective execution of all the resources 

available in the organization to achieve the proposed objectives (BARBOSA, 2013; 

CARPINETTI, 2012). 

 

System is the ordered set of interconnected and interacting elements. The concept is used both 

to define a set of concepts as real objects endowed with organization, as in the case of a 

company that has several interconnected activities, forming one or several systems (for 

example, quality management system, environmental management system, Integrated 

management system, etc.) (CARPINETTI, 2012; KARAPETROVIC 1999). 

 

According to NBR ISO 9000: 2015 (ABNT, 2015a) a Quality Management System (QMS) is 

the set of "activities by which the organization identifies its objectives and determines the 

processes and resources necessary to achieve the desired results", in addition to Manage "the 

interaction of processes and resources needed to add value and deliver results to relevant 

stakeholders" (ABNT, 2015b). 

 

Feigenbaum (1994) defines the quality management system as the combination of the 

operational structure of an organization, documented through integrated technical and 

managerial procedures, which guide the actions of people, equipment and data, ensuring 

customer satisfaction as to the quality of Costs. 

 

AMSTALDEN, 2017 and KARAPETROVIC, 1999 define: the quality management system is 

a set of conduits to adapt processes, interconnecting them and using resources in a harmonic 

way to achieve the quality objectives.  Or, according to  TURRIONI & DELDUCCA, 2003: 

the quality management system is interrelated elements that establish policies and objectives, 

directing and controlling an organization with respect to quality. 

 

The quality management systems are aimed at verifying all the processes of the company and 

how these processes can improve the quality of the products and services, in order to meet the 
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needs of the customers. The quality management system provides tools for organizations to 

implant, manage and verify the quality of their processes (FALCONI, 2010). 

 

When a company implements a quality management system, it is seeking something that is 

compatible with the organization's goals, that adds value and that is interconnected with other 

organizational processes. The quality management system seeks to standardize and document 

the activities (FONSECA, 2010). The company can only implement the quality management 

system and improve processes. However, in order for the result to be recognized, another 

company must carry out an audit and provide the appropriate certificate. 

Standards should be understood as a roadmap for the quality management system to be 

implemented and maintained in the organization (BATAGIN, 2011). 

 

Certain standards, such as the NBR ISO 9000, ISO 14000 and OSHAS 18000 series, allow 

companies that meet their requirements to receive a certificate of compliance with the 

implemented quality methodology, provided by the certification companies, according to the 

requirements of the adopted standard (FALCONI, 2010). 

 

Another form of certification is accreditation. Accreditation is a tool used to ensure that defined 

requirements have been met and the organization demonstrates competence in its activities 

(INMETRO, 2017). 

 

According to INMETRO definitions: "Accreditation is the formal recognition by an 

accreditation body that a Conformity Assessment body - OAC (laboratory, certification body 

or inspection body) meets predefined requirements and demonstrates that it is competent to 

carry out its activities with confidence. A system designed to accredit CABs' conformity 

assessment services should convey confidence to the buyer and the regulatory authority. Such 

a system should facilitate cross-border trade, as organizations and authorities in commerce 

seek.”  

 

This form of certification is directed to the standards ABNT NBR ISO / IEC 17025 or ABNT 

NBR ISO 15189, with the objective of verifying if the organization is meeting the requirements 

established by the standard and if it has competence to perform a given activity (FALCONI, 

2010). 

 

The purpose of NBR ISO / IEC 17025: 2005 is to specify "the general requirements for the 

competence to perform tests and / or calibrations, including sampling" (ABNT, 2005). This 

standard covers standardized, non-standardized methods and methods developed by the 

laboratory itself and is applicable to all organizations performing tests and / or calibration 

services (ABNT, 2005). 

 

INMETRO accreditation allows laboratories, whether for analysis or calibration, access to 

national standards and international standards, thus ensuring traceability to the international 

system of units (MAGALHÃES, 2010). 

 

Calibration and testing laboratories that meet the requirements of NBR ISO / IEC 17025: 2005 

will operate with a quality management system that also complies with the principles of ISO 

9001 (MÜLLER; DINIZ, 2007). 
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The advantages of obtaining accreditation by an organization, as an example, Magalhães and 

Noronha (2006) describe: 

 

• Availability of a group of independent and technically competent compliance assessors; 

• Greater confidence in the services provided, by ensuring that the product has been 

evaluated by an independent and competent body; 

• Promotes self-regulation of the market, increasing competition and innovation; 

• Improved technical capacity building for staff; 

• Reliability of results issued; 

• Ease of service to the questions of government agencies. 

 

 

3. METHODOLOGY 

 

The environmental analysis laboratory to be studied is located in the municipality of Paraty, in 

the state of Rio de Janeiro. This laboratory is part of a mixed-economy company, being part of 

a complex organizational structure. 

 

 
 

Figure 1 - ETN Environmental Monitoring Laboratory 

 

 

Samples are collected and analyzed regularly. This allows Eletrobras Eletronuclear technicians 

to compare data obtained over more than thirty years of monitoring. 
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Figure 2 - ETN Environmental Monitoring Laboratory technicians collecting water sample 

in different places.  

 

 

 
 

Figure 3 - ETN Environmental Monitoring Laboratory technicians collecting dosimeter sample.  

 

 

 

 

To carry out this project, the following steps were followed: 

 

I. Verification of applicable standards; 

II. Verification of existing procedures in the organization that are applicable; 

III. Carrying out a diagnosis of the current situation of the laboratory; 

IV. Evaluation and analysis of diagnostic data; 

V. Elaboration of a timetable and an action plan with the phases of the implementation of 

the norm NBR ISO / IEC 17025: 2005, until the stage of sending documentation to 

INMETRO. 
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4. THE IMPLEMENTATION OF ISO/IEC 17025 IN THE ETN ENVIRONMENTAL 

MONITORING LABORATORY 

 

The main objective of the work will be the implementation of a quality management system, 

aiming at the adaptation to the requirements of ISO/IEC 17025: 2005 for the accreditation 

by INMETRO of an environmental analysis laboratory. 

So during the last three years, the steps were conclued: 

 

• Perform a diagnosis of the laboratory situation; 

• Identify the critical points for the implementation of a management system; 

• Identify the adequacy needs; 

• Elaborate an implementation schedule; 

• Establish an action plan for implementation follow-up. 

 

The result:  

 

- According to the standard, every year it is necessary to perform an audit. So it was 

performed two internal audit (one in 2016 and other in 2017), during the first audit it 

was identified some improvement to be performed in the process of the Environmental 

Monitoring Laboratory. 

- It was defined the responsible of the Environmental Monitoring Laboratory. 

- The documentation were revised. 

- The quality manual and the police were written. 

- It was written eight procedures. 

- It was revised the security of the Environmental Monitoring Laboratory. 

 

 

The next steps are: 

- Contract a consultor to assist in the elaboration of the uncertainty calculation. 

- Start the process of accreditation in INMETRO. 

 

 

 

 

 

 

 

5. CONCLUSIONS 

 

The conclusion is that implementation of a quality system on ISO 17025 and accreditation are 

completely achievable, and are helpful activities to ETN Environmental Monitoring 

Laboratory, which in the end has a positive impact the reliability of laboratory. 
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