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ABSTRACT 

 
The Nuclear Safety is the main goal in any nuclear facility. In this sense the Norm CNEN-NN-1.16 classifies 

the quality assurance issue as a management system to be deployed and implemented by the organization to 

achieving security goals. Quality Assurance is a set of systematic and planned actions necessary to provide 

adequate confidence ensuring that a structure, system, component or installation will work satisfactorily in s. 

Hence, the Quality Assurance System (QAS) is a complete and comprehensive methodology, going far beyond 

a management plan quality from the perspective of project management. 

 

The fundamental of QAS requirements is all activities that influence the quality, involving organizational, 

human resources, procurement, nuclear safety, projects, procedures and communication. Coordination of all 

these elements requires a great effort by the team responsible because it usually involves different areas and 

different levels of hierarchy within the organization. The objectives and desired benefits should be well set for 

everyone to understand what it means to be achieved and how to achieve. The support of senior management is 

critical at this stage, providing guidelines and resources necessary to get the job elapse clearly and efficiently, 

on time, cost and certain scope.  

 

The methodology of project management processes can be applied to facilitate and expedite the implementation 

of this system. Many of the principles of the QAS are correlated with knowledge areas of project management. 

 

The proposed model for implementation of a QAS in the nuclear fuel cycle facilities considered the best project 

management practices according to the Project Management Book of Knowledge (PMBOK - 5th edition) of the 

Project Management Institute (PMI). This knowledge is considered very good practices around the world. 

 

Since the model was defined, the deployment process becomes more practical and efficient, providing reduction 

in deployment time, better management of human and material resources, improvement in internal processes 

and a greater commitment to the objectives of the quality assurance system (QAS). 
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1. INTRODUCTION 

 

Mandatory requirement in the licensing of any nuclear facility, the quality assurance program 

of nuclear installations is mainly focused on the care of industrial safety questions. Thus all 

the activities that may influence the quality of  important items to safety should be treated as 

regulatory requirements established by CNEN-NN1.16 Norm April 2000 [1]. 

 

The CNEN Norm deals with the important items related to safety assurance in the different 

stages of project management. The stages cover activities from site selection, design, 

construction, commissioning, operation until the full decommissioning of the facility. 

 

The purpose of the quality assurance system is to ensure the realization of activities that 

influence quality under conditions properly controlled, encompassing appropriate 

environmental conditions, personnel qualifications and equipment suitable for the 

achievement of the required quality. The technical aspects and the nature of the premises 

should be considered in the development of QAS, ensuring that way compliance with 

regulations of the regulator and set the items, services and processes that will be included in 

the system, respectively. 

 

The development of the QAS of a nuclear installation is focused in nuclear safety. The system 

scope is defined by the use of safety analysis techniques. Among the safety analysis 

techniques have qualitative as APP, HAZOP, What-If, FMEA, and quantitative as event trees, 

fault trees and others. The safety analysis is the basis for identification of activities 

considered as essential for nuclear safety and set a gradation in the application of quality 

assurance activities. 

 

There are 13 requirements that make up the systems and quality assurance programs for 

nuclear facilities. These requirements focus on key elements deemed essential for the 

management of a QAS within the facility. Namely: 

 

 Quality Assurance Systems (QAS) 

 Quality Assurance Programs (QAP) 

 Organization 

 Document Control 

 Project Control 

 Procurement Control 

 Material Control 

 Process Control 

 Inspection and Testing Control 

 Items Control Non-Compliant 

 Corrective Actions 

 Records 

 Audits 

 

The quality assurance system must provide at least a basic structure of documentation as 

shown in Figure 1. 
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Figure 1 - Basic structure documentation of a quality management system. 

Source: Adapted from IBQN [2] 

 

 

Documentation allows communication of the purpose and the consistency of the action and 

contributes significantly to: 

 Achieve compliance with the nuclear safety requirements and quality improvement; 

 Ensure traceability and repeatability; 

 Provide objective evidence of quality; 

 Provide adequate training; 

 Assess the effectiveness and continuing suitability of the QAS. 

 

The quality culture in the nuclear area is undergoing changes over the years since obsolete 

concepts are replaced by a new vision of quality, more comprehensive and participatory. The 

quality is achieved by people who have the expertise, knowledge, skills, experience, 

resources, motivation and ethic to accomplish the tasks correctly. Responsibility for quality is 

of the executor and all managers and executives should contribute to design, implement and 

operate the QAS. In Table 1 is shown in a simple way, the current culture of the nuclear area. 

 

Table 1 – Culture of quality in the nuclear area 

 

Culture in Nuclear Area 

The quality assurance norms should be written by 

managers, performers and checkers 

The attendance modern norms requires a quality 

management system that applies to security and reliability 

of the activities to be undertaken in the organization 

Current guidelines recommend a grading approach where 
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both compliance and performance are measured 

(continuous improvement). 

Source: IBQN [2] 

 

 

The evaluation of the quality assurance system must be made by the managements of 

organizations in regular time interval in order to verify the adequacy and the situation of the 

QAS, always providing corrective actions whenever they are found adverse conditions to 

quality, including: self-evaluation by managers, the determination of the effectiveness of 

nuclear safety objectives, identifying and correcting weaknesses, and the documentation of 

current levels of quality and their trends. 

 

A internal and external audit system is planned and documented to be used to verify that the 

applicable elements of the QAS were actually established, documented and implemented in 

accordance with the specified requirements. 

 

A complete solution for assessing the quality assurance system can be seen in Figure 2, which 

is shown at all stages, from the start of activity by the executor to the external audit process. 

 

 

 
 

Figure 2- Evaluation stages of the QAS. 

Source: Adapted from IBQN [2] 
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2. PROJECT MANAGEMENT BY THE PROJECT MANAGEMENT INSTITUTE 

(PMI) 

 

The Project Management Institute (PMI) is a leading global association in project 

management, with over 600,000 certified professionals worldwide. It was established in 1969 

with headquarters in Philadelphia (USA). 

 

The guide known as Project Management Body of Knowledge (PMBOK) [3] is a set of 

practices in project management, organized by PMI, and is considered the basis of knowledge 

of project management for professionals. The use of such practices can increase the chances 

of success in a wide variety of projects. It allows project participants can use a common 

vocabulary for the discussion and implementation of project management. 

 

Project management is the application of knowledge, skills, tools and techniques to project 

activities with the specific purpose to be achieved, being carried out through the integration 

of the following process groups: Initiation (I), Planning (P), Execution (E), Monitoring and 

Controling (M&C) and Closing (C). Figure 3 illustrates how project management process 

groups are related 

 

 

. 

 

Figure 3 - Diagram of the relationship between groups of project management 

processes. 

Source: MULCAHY [4] 

 

 

This integration is performed by the Project Manager whose main responsibilities is to 

identify the project needs; the measurement of goals, meet the expectations of all 

stakeholders, and the balance between quality, scope, time and cost of the project, it be 

possible to reach feasible results for the organization. 

 

PMI establishes that project management is divided into process groups and knowledge areas. 

The knowledge areas are: management of integration, scope, time, cost, quality, human 

resources, communications, risk, procurement and stakeholder. 

 

In the 5th edition of the PMBOK is presented the total 47 cases distributed in 10 knowledge 

areas within the five project management groups as detailed in Table 2. 
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Table 2 – Number of processes by process group and area of expertise. 

 

 Initiation Planning Execution M & C Closing ∑ 

Scope  4  2  6 

Time   6  1  7 

Costs  3  1  4 

Quality  1 1 1  3 

Human 

Resoureces 

 1 3   4 

Procurement  1 1 1 1 4 

Comunication  1 1 1  3 

Risks  5  1  6 

Integration 1 1 1 2 1 6 

Stakeholders 1 1 1 1  4 

Total 2 24 8 11 2 47 

Source: Prepared by the authors 

 

 

The application and adequacy of PMBOK processes depend on the context and the needs of 

the specific project, leaving the manager to judge which are appropriate to their reality at that 

time. 

 

Projects are influenced by cultural standards, management policies and internal procedures of 

each organizations, but also end up influencing the organizational process assets, impacting 

on improvements in the future projects management. 

2.1. Quality management as in PMBOK 

 

In project management, according to VALLE [5], quality is defined as the degree to which the 

project meets the requirements. The focus of quality is to ensure that activities comply with 

the requirements stipulated in quality planning. 

 

Quality management, according to the PMBOK, is divided into three main processes: 

 

 Plan Quality, where the important thing is to define what is quality for the project and 

seek ways how it will be achieved; It is planning process. 

 Perform quality assurance, where the important thing is to ensure that the project team 

is following the procedures as planned for the project deliverables. It is execution 

process; 
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 Perform Quality Control, the goal here is to ensure that deliveries are correct and 

achieve the desired level of quality. It is a monitoring and control process. 

 

 

3. THE NUCLEAR FUEL CYCLE 

 

It is defined Nuclear Fuel Cycle the set of steps of the manufacturing process that transforms 

the mineral uranium, since it has been found in natural state until its use as fuel in a nuclear 

plant. 

 

The activities of transportation of the fuel material between the processing stages, as well as 

any research and development activities (such as the prospecting ore) are also considered fuel 

element cycle stages. 

 

The nuclear fuel cycle consists of the "front-end" which includes the preparation of fuel, 

"service period" when the fuel is used during reactor operation to generate electricity; beyond 

the "back-end" when made the safe management of spent fuel, including reprocessing and 

reuse, and proper disposal. 

 

If the spent fuel is not reprocessed, the fuel cycle is known as an open cycle. In the other 

hand, if the irradiated fuel is reprocessed and reused in any part of the cycle, it is 

characterized the closed nuclear fuel cycle. 

 

The stages of the cycle can then be divided into: 

 

 Mining, including the activities of exploration, extraction, processing and refining of 

minerals; 

 Fuel element manufacture, including the production of uranium dioxide powder and 

pellets that will be used in the mechanical assembly of nuclear fuel; 

 Use of nuclear fuel in power generation plants; 

 Treatment of spent fuel and / or any discharges of waste generated in the different 

stages of the cycle. 

 

All the stages of the fuel element cycle are shown in Figure 4. 
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Figure 4 - The Nuclear Fuel Cycle (Closed) 

Source: U.S.NRC [6] 

 

 

4. QUALITY ASSURANCE SYSTEM IN THE NUCLEAR FUEL CYCLE 

FACILITIES USING PROJECT MANAGEMENT TECHNIQUES 

 

In the Norm CNEN-NN-1.16 [1], quality assurance is defined as a management system to be 

deployed and implemented by the organization to achieving the nuclear security objectives of 

each installation. The QAS is a complete and comprehensive approach, going far beyond a 

management plan quality from the perspective of project management. 

 

The QAS requirements have the basics all activities that influence the quality, involving 

organizational, human resources, procurement, nuclear safety, projects, procedures and 

communication. Coordination of all these elements requires a great effort by the team 

responsible because it usually involves different areas and different levels of hierarchy within 

the organization. The objectives and desired benefits should be well set for everyone to 

understand what it means to be achieved and how to achieve. The support of senior 

management is critical at this stage, providing guidelines and resources necessary to get the 

job elapse clearly and efficiently, on time, cost and certain scope. 

 

Applying a simplified methodology of project management processes it is possible to better 

organize and accelerate the task. As can be seen in Table 3, many of the QAS principles can 

be correlated with the knowledge areas of project management. 
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Table 3 - Correlation of Norm CNEN-NN-1.16 requirements with knowledge areas of 

Project Management according to the PMBOK-5thEdition 

 

Standard Requirements CNEN-NN-1.16 
Knowledge Areas of Project Management 

according to PMBOK - 5th edition  

1. Quality Assurance Systems 

|1.1 Obligation and Responsibilities 

|1.2 Basic Guidelines 

|1.3 Language 

|1.4 Procedures, Instructions and Drawings 

|1.5 Management´s evaluation 

Human Resources 

Integration 

Quality 

Stakeholders 

Scope 

2. Quality Assurance Programs Scope 

3. Organization 

|3.1 Responsibilities, Authorities and 

Communications 

|3.2 Organizational Interfaces 

|3.3 Selection and Personnel Training 

Human Resources 

Communication 

Integration 

Quality 

4. Document Control 

|4.1 Preparation, Analysis and Document 

Approval 

|4.2 Release and Document Distribution 

|4.3 Change Control Documents 

Scope 

Quality 

Integration 

Communication 

5. Project Control 

|5.1 General Requirements 

|5.2 Design Interfaces 

|5.3 Design Verification 

|5.4 Design Changes 

Quality 

Integration 

Communication 

Stakeholders 

6. Procurement 

| 6.1 General Requirements 

| 6.2 Supplier Evaluation and Selection 

| 6.3 Control items and services 

Procurement 

7. Material Control 

|7.1 Identification and Control of Materials, Parts 

and Components 

|7.2 Handling, Storage and Shipping 

Quality 

8. Process Control Quality 

9. Inspection and Testing Control 

|9.1 Inspections Program 

|9.2 Testing Program 

|9.3 Calibration and Control Test and 

Measurement Equipment 

|9.4 Status of Inspection, Testing and Operational 

State Items 

Quality 

10. Items of Control Non-Compliant Quality 

11. Corrective Actions Integration 

12. Records 

|12.1 Preparation of Records 

|12.2 Collection, Archive and Records 

Preservation 

Quality 

13.Auditing 

|13.1 General Requirements 

|13.2 Programming 

Quality 

Source: Prepared by the authors 
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The life cycle of the project "Implementation of the quality assurance system for nuclear 

facilities" covers all activities from design of QAS since its first assessment of efficacy 

through an audit of the quality assurance system. From that point, the project is reached and it 

becomes a continuous improvement system. 

 

Since it is a robust and comprehensive tool, the set of projects described in the PMBOK 

management techniques can and should be appropriate to the reality of each institution 

respecting their culture, values and organizational assets. 

 

With the application of a simplified methodology of project management it is possible to get 

better results in a clear, in a simplified and very organized manner, preventing rework 

throughout the implementation and maintenance of the QAS process. 

 

In the model proposed for the implementation of a QAS in the nuclear fuel cycle facilities, 

the five process groups and fifteen of the forty-seven cases brought by the PMBOK 5th 

edition were considered. Table 4 shows the project management processes, which are used in 

the proposed model for implementation of the QAS. 

 

 

Table 4 - Simplified model for the implementation of a QAS in the nuclear fuel cycle 

facilities using project management processes by the PMBOK-5th Edition . 

 

 
 

 
Source: Prepared by the authors 

 

 

INITIATING PLANNING EXECUTING CLOSING

4.1

Develop Project Chart

|Define Leader of Project

|Autorize beginning of Project

9.1a

Plan Human Resource 

|Define project management team

|Define project organization

4.3 Direct and Manage Project Work 4.6

Close Project

|Register Lessons Learned

|Final Result

13.1
Identify Stakeholders

|Stakeholder registry
5.3

Define Scope

|Project scope statement

5.4
Create Work Breakdown structure

|WBS

6.6
Develop schedule

|Project schedule and calendars

10
Determine Budget

|Project Budget

10.1

Plan Communications

|Communication matrix

|Performance report

8.1 Plan Quality

|Plan project quality

9.1b

Plan Human Resources

|Define project execution team

|Determe all roles and responsabilities

4.2

Develop Project Management Plan

|Consolidate and approve the project 

management plan

4.5 Perform and Integrated Change Control

|Change Log

MONITORING AND CONTROLLING

4.4 Monitor and Control Project Work

|Work performance reports

Integration Stakeholders Human Resources Scope Cost Time Comunication Quality

Legend:
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It is worth mentioning that each process has a set of inputs that are worked with the tools and 

techniques resulting in a set of outputs of interest, as shown in Figure 5. 

 

 

 
 

Figure 5 - Definition of a project management process 

Source: Adapted from IBQN [2] 

 

 

Considering the proposed model, the initiation process group consists of two project 

management processes: develop project charter and the identify stakeholders. At first, the 

desired outputs are definied by the project leader and the authorization for the project began. 

Then, all stakeholders are identified, including internal organizational units, as well as other 

boards, regulatory agencies and external controllers, for example, CNEN, IBAMA, 

prosecutors and others. 

 

In the Planning process group, were selected 09 project management processes, as follows: 

Plan human resources, define scope, create WBS, develop scope, determine budget, plan 

communications, plan quality, plan human resources, develop project management plan. 

 

As seen in Table 4, the Planning process group has the highest number of project 

management processes. This fact is due to the importance of planning in project management 

structure therefore is a great opportunity to save resources, time and money. 

 

The Plan Human Resources (HR) process is divided into two items, 9.1a and 9.1b. This fact 

occurs because the organization chart of the planning team is different from the execution 

team, as other human resources are necessary for project development. The item 9.1a is about 

the project organization and the appointment of planning and project management team. The 

second item, 9.1b, has as main output the appointment of the execution team and the 

definition of all the roles and responsibilities of executors of project activities, which should 

be format in a formal or informal document also describes how and when the project staffing 

needs will be met. 

 

In the Plan HR process, the desired outputs are the assignment of the planning team and the 

organization of work, that is, at this stage will be documented and defined the roles and 

responsibilities of each area and each person involved in the planning team, the necessary 

skills and hierarchical relationships are established. The recognition of the organizational 

structure adopted in the installation is extremely important, because depending on the type, 

different strategies need to be drawn to obtain resources, improvements in communication 

and other aspects related to project management. Typically the vast majority of organizations 

are functional, that is, each employee has one clear superior and teams are organized by 

Step 
1

Step 
2

Step 
3

Step 
4

Tools and Techniques
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functionality or following internal structures of the company. For the model, the most 

recommended is the strong matrix, in which coexist the project manager and the functional 

manager, but the project manager has the final decision. In this way, the project manager has 

sufficient authority and autonomy to make decisions to facilitate the progress of the project. 

 

The next step, Define the Scope process has the main output to the scope statement where it 

is expected a detailed description of the project contemplating which CNEN-NN-1.16 

standard requirements are applicable in each organizational unit of the nuclear installation. 

These requirements should be detailed according to its importance and responsibilities of 

each organizational unit involved in the project in order to achieve improvements in nuclear 

safety. A key item in this process is the identification, through safety analysis actions, of the 

items, services and processes that influence quality and should be included in the scope of the 

QAS. As part of the requirements, it should be listed all required documents, especially those 

required by the CNEN and that should be part of the QAS. Among them, the macro 

documents such as: quality assurance program, the quality systemic procedures and other 

documents derived from a gradation in quality assurance applications. Its are: Plans and 

Programs for Occupational Radiation Protection, Planning and Environmental Radiological 

Monitoring Program, Maintenance Plans and Equipment Calibration, Fire Protection Plan, 

the Emergency Plan, Inspection and Testing Program, Medical and Occupational Health 

Control Program, Environmental Risk Prevention Program, Waste Management Programme, 

Physical Protection Plan, Decommissioning Plan, Waste and Effluent Monitoring Program, 

Audit Program, among others depending on the type of installation are likely to be required. 

 

The process “Create Work Breakdown Structure” has as output a hierarchical structure that 

can be represented as a list or a graphical structure where the subdivisions of tasks into 

smaller work packages and more manageable are represented. It is at this stage that must be 

planned the development of activities of the quality of documents that must meet the standard 

requirements. For example, some of the plans and programs required by the regulatory bodies 

have very extensive contents, containing specific procedures, analytical methods, validation 

of methods and with different interfaces. These plans should be subdivided into smaller tasks 

to better management, such as the PPRO, the PMRA, the classification of items, services and 

processes important to nuclear safety, and others. 

 

The next step, the Develop the Schedule process should result a document containing the 

activities to be performed, the sequencing of activities, activity durations, with the necessary 

resources and project constraints. This process has a strong interaction with the scope 

statement and the work breakdown structure (WBS). 

 

The Determine Budget process have as output a project budget. With domain of the 

information obtained in the previous steps, it is possible to quantify the cost of the project 

activity, allowing estimate the overall project costs and establish a cost baseline for 

measuring project performance. It is good practice to classify the direct and indirect costs to 

better control and future comparison with similar projects. It must be registered man-hours, 

materials and equipment costs used in all stages. It is a dynamic process that must be 

managed efficiently for the financial performed does not exceed previously estimated. If the 

project will be fully developed internally by the organization without the need for any type of 

outsourcing, it is recommended to record all project costs for record keeping and future 

reference. 

 



INAC 2015, São Paulo, SP, Brazil. 

 

The main output of Plan Communications process is a communication matrix and 

performance report model. The matrix must contain data about the relationship of 

stakeholders (recipients), the subject, the frequency of information, the method and the 

sending format, the expected actions and responsible for the issue. An able information 

technology system should be adopted to manage information flow as well as store and 

retrieve information when needed. The performance report should be a simple and objective 

containing  project data, date, responsible for the preparation and approval and detail the 

activities, pending activities, upcoming activities and changes always compared to planned 

schedule. It is through it that is reported information about current project status. 

 

The Plan Quality process has as main output the documentation that relates how the project, 

will demonstrate compliance with the quality requirements. At this stage, are identified the 

requirements and quality standards expected for the project and its deliverables. In the case of 

the QAS standards are defined, the types and formats of each document, checklists, quality 

metrics and mandatory items that each quality system document should have to meet the 

requirements of the norm CNEN -NN-1:16. 

 

The process Develop Project Management Plan (PMP) is to output a document that will serve 

as a basis for guiding the project throughout its life cycle, the project management plan 

(PGP). This document is meant to guide and coordinate all the work, consistently integrating 

all planning and serving as a reference for its management. It contains the baseline (Scope-

EAP, time-schedule, budget-costs) that will be used in project performance ratings. For the 

model adopted, all the documentation provided in the initiation and planning stage should be 

consolidated into a plan and checked the consistency between these documents. 

 

As the project involves almost all organizational units, different activities with different 

responsible, it is interesting draw up a change management plan able to manage and control 

the whole routine, defining how changes may be requested, as the evaluation will be made 

impact, the system of approval and the implications on project planning. If the organization 

has a well-defined and established change control system, it can be used. After consolidation, 

PGP must be submitted to key stakeholders for approval and formal authorization of the 

project management plan and allow the registration of the baseline. 

 

It is vital that the process of developing PMP is well understood and implemented, it is 

essential part of the integration of efficiently elapse project. 

 

This document will be contained the primordial information on each knowledge areas of 

project management. In short, developing PGP is how to write the manual on a particular 

design, using the techniques and tools to achieve better results. 

 

In the execution stage, the Direct and Manage Project Work process the desired output is  the 

delivery of work packages defined in the planning. In this process the project leader and his 

team, guiding the performance of planned activities, manages the technical and organizational 

interfaces of the project. This process involves managing people, improve processes, make 

deliveries and implement approved changes to achieve the planned objectives. The quality 

documents must be drawn up within the technical and quality standard as required by the 

norm CNEN-NN-1.16 and defined in the planning stage. It should be collected data on 

project performance. Approved changes should be incorporated through updates in the 

management plan and project documents. 
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The Monitoring and Controlling process group incorporates activities in all other process 

groups and features two important processes management: Monitor and Control Project and 

Perform and Integrated Change Control. The first has as main ouput the Project Performance 

Report which aims to inform stakeholders, performance information and current status of the 

project, comparing planned and carried out, and make predictions estimating the future of the 

project in terms of time and costs . The second, the main output is change log. This process is 

extremely importante, since the changes are almost inevitable in project management, and 

these, in turn, can affect the evolution of the project bases lines, and must be documented and 

recorded for future reference. Every change must be assessed in relation to its impact in other 

knowledge areas(scope, time, quality, HR, etc.) In short, is the process responsible for 

receiving the applications, assess impacts, obtain all approvals needed and updates to project 

documents. 

 

Finally, in the Closing process group, has two desired outputs: final result of the project and 

record the lessons learned culminating in updating the organizational assets of the company. 

The organizational assets are the assets related to business processes such as policy, 

guidelines and procedures that contribute to project management success within the 

organization. As a final result of the project, must be delivered an audit report, based on 

Norm NBR ISO 19011:2012 [7] which aims to assess the conformity of the quality assurance 

system based on the requirements of CNEN-NN-1.16 standard, the deviations and failures 

found in the audit must be typed in: 

 

 With restriction - when characterized non-compliance, reporting absence or failure in 

the documentation or implementation of QAS, giving evidence of failure to 

implement a reference standard element or which may cause problem in performing 

the activity; 

 No restrictions - if no non-compliance characterized; 

 Not Applicable - when the Checklist question does not apply to the scope of 

assessment or has not been evaluated; 

 Not Checked: when due to conditions of the audit could not verify the item checklist. 

 

The other document expected is the action  plan  for the treatment of nonconformities and 

implementation of corrective actions outlined in the final audit report, with the definition of 

responsible and deadlines for solution. 

 

From that moment, it is considered that the proposed model has fulfilled its objectives, and 

the next steps regarded as continuous improvement activities that are not part of the scope of 

the proposed model. 

 

It is noteworthy that, due to norm, the organization can delegate to other organizations the 

task to establish and implement parts of the QAS for installation, but remains fully 

responsible for the effectiveness of it before the regulatory body. If this is the case, should be 

provided and included their activities throughout the project cycle, ie initiation to closure. 
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5. CONCLUSIONS 

 

The process of implementing a QAS may, at first glance, seem like a simple task to 

accomplish. But, the experience obtained over the years and several expert opinions has 

showed in practice the main objective is hard to achieved 

The proposed methodology aims to organize all work, defining tasks, deadlines, interfaces 

and responsibilities in a planned and structured way during all stages of the project, avoiding 

deviations and rework in their implementation. The proposed model is based in project 

management practices which are globally recognized by the Project Management Institute 

(PMI). The use of that practices increase the probability of project success but do not 

guarantee project success. Therefore, the role of the project manager and his team are 

extremely important throughout the design process, from concept to closure. The monitoring 

and control activities must cover all stages of the project, from initiation to closure design 

allowing quick and efficient corrective actions to keep the project on schedule. 

 

It is worth mentioning that each nuclear facility has its peculiarities, processes and regulatory 

requirements that must be observed in the implementation of the proposed model, particularly 

with regard to the procedures, instructions and interfaces. 

The structure presented here incorporates summarized summary of  good project 

management practices spread through the PMBOK - 5th edition. It was proposed to use 15 of 

the 47 processes  set out in the PMBOK - 5ºEdição - PMI. 
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