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Abstract. Adequate numbers of competent personnel must be available during any phase of a nuclear 
facility life cycle, including the decommissioning phase. While a significant amount of attention has been 
focused on the technical aspects of decommissioning and many publications have been developed to address 
technical aspects, human resource management issues, particularly the training and qualification of 
decommissioning personnel, are becoming more paramount with the growing number of nuclear facilities of all 
types that are reaching or approaching the decommissioning phase. One of the keys to success is the training of 
the various personnel involved in decommissioning in order to develop the necessary knowledge and skills 
required for specific decommissioning tasks. The operating organisations of nuclear facilities normally possess 
limited expertise in decommissioning and consequently rely on a number of specialized organisations and 
companies that provide the services related to the decommissioning activities. Because of this there is a need to 
address the issue of assisting the operating organisations in the development and implementation of human 
resource management policies and training programmes for the facility personnel and contractor personnel 
involved in various phases of decommissioning activities. The lessons learned in the field of ensuring personnel 
competence are discussed in the paper (on the basis of information and experiences accumulated from various 
countries and organizations, particularly, through relevant IAEA activities). Particularly, the following aspects 
are addressed: transition of training from operational to decommissioning phase; knowledge management; target 
groups, training needs analysis, and application of a systematic approach to training (SAT); content of training 
for decommissioning management and professional staff, and for decommissioning workers; selection and 
training of instructors; training facilities and tools; and training as the integral part of management of human 
resources. 

1. Introduction 
Adequate numbers of competent personnel must be available during any phase of a nuclear facility life 
cycle, including the decommissioning phase. While a significant amount of attention has been focused 
on the technical aspects of decommissioning and many publications have been developed to address 
technical aspects, human resource management issues, particularly the training and qualification of 
decommissioning personnel, are becoming more paramount with the growing number of nuclear 
facilities of all types that are reaching or approaching the decommissioning phase. 

References [1] to [4] serve as the useful sources for acquiring information on both technical and 
management aspects of decommissioning. References [5] to [12] provide guidance and good practices 
in the field of nuclear facility personnel training, human resource management, human performance 
improvement and knowledge management. 

On the basis of nuclear facility decommissioning experiences accumulated from various countries and 
organizations, particularly, through relevant IAEA activities, the lessons learned in ensuring 
competence of personnel involved in the decommissioning activities are discussed in this paper. In 
particular, the lessons learned and good practices accumulated through the development of a new 
IAEA technical document ‘Training Practices to Support Decommissioning of Nuclear Facilities’ 
prepared for publication in 2006, are summarized in this paper. 
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Lesson Learned 1 – Training is one of the keys to success

The operating organisations of nuclear facilities normally possess limited expertise in 
decommissioning and consequently rely on a number of specialized organisations and companies that 
provide the services related to the decommissioning activities. In some decommissioning projects, 
attention has largely focused on the technical aspects of decommissioning, with relatively little 
attention being given to personnel-related issues. One of the keys to success is the training of the 
various personnel involved in decommissioning in order to develop the necessary knowledge and 
skills required for specific decommissioning tasks. 

Lesson Learned 2 – Factors requiring consideration, which influence training requirements 

Training is one of the essential tools required to achieve a successful transition from the operating 
phase of a nuclear facility to the decommissioning phase and to implement the decommissioning 
strategy. The training requirements will, however, depend, to a large extent, on a number of factors: 

� Decommissioning strategy selected; 

� Role of the plant operator in decommissioning; 

� Period elapsing between plant shutdown and the initiation of decommissioning; 

� Foreseen duration of decommissioning; 

� New technologies related to specific decommissioning activities; 

� Necessity to re-train the personnel in relatively short periods of time in accordance with the 
decommissioning plan; 

� Existence of many one-of-a-kind unique activities; 

� Relatively small number of people in the training groups for specific activities; 

� Involvement of contractors; 

� Potential lack of experience in working in a radioactive environment; 

� Increased proportion of non-radioactive risks; 

� Possible changes in legislation/regulations reflecting in new requirements; 

� Loss of confidence in job security and future stable work opportunities compared with 
operational phase. 

Lesson Learned 3 – Prepare staff for reassignments

The transition from the operating phase to the decommissioning phase implies a very relevant change, 
not only with respect to the nature of the activities to be performed but also with respect to the context 
in which they are performed. It is common for this transition to be accompanied by a modification to 
the organisation, in order to adapt it to the new activities and objectives. In addition to the 
organisational changes, there may be reassignments of personnel to new job positions, some of them 
not previously existing during the operating phase; and also the incorporation of external personnel 
belonging to subcontracted companies. The changes to the organisation should be suitably planned and 
managed, such that the best possible organisation and assignment of personnel to job positions is 
achieved. Operating staff – working previously for a long time in their positions during the operating 
phase – may experience significant difficulties in this transition. Operating organization management 
should implement a set of measures to communicate policies to the staff; to make an adequate 
selection of the best profiles for each job post, from among either the operator’s personnel or those of 
third-party companies; to maintain positive attitudes of the personnel; and to identify the training 
needs of the personnel. 

Lesson Learned 4 – Planning for knowledge retention and training while managing the workforce

The appropriate use of operating personnel knowledge of the facility and its systems is invaluable for 
successful performance of decommissioning activities. It is particularly important to have insight 
beforehand of the expectations of the personnel, especially with regard to their interest in possible 
early retirement options, changing companies, or changing their job post within the company. Active 
involvement and communication between the company and employees in considering these options 
may contribute to a better working environment and a more efficient organisation. As a result of early 
retirement due to the advanced age of the workforce and the support received from the organisation, 
and of a delay before the initiation of decommissioning, a significant number of personnel may be 
replaced by personnel from other companies. This leads to the need for an ambitious policy of know-
how retention and to an increased amount of training that will need to be provided. 

Lesson Learned 5 – Special attention to the competence of the Management Team

Special attention should be paid to the selection and competence building of the management team for 
this new - decommissioning - phase, in order to ensure the availability of the necessary number of 
qualified individuals, because of the magnitude of the changes implied by decommissioning. The 
following factors should be considered: 

� The decommissioning project needs to be managed in the same way as an engineering project, 
with risks identified and objectives that are clearly identified and mapped out in terms of time, 
safety, cost, and quality. Good project management is the cornerstone for a successful 
decommissioning project; 

� The activities to be managed are very dynamic and require rapid and creative decision-making; 

� Processes will need to be established that allow for the efficient and rapid dissemination of 
information, and that facilitate coordination between the different disciplines involved 
(multidisciplinary work performance and control groups); 

� Decision-making may require the participation, debate and consensus of a management team 
representing different points of view and specialities (technical, organisational and 
communication skills). 

Lessons Learned 6 – Essential relationships between resource management, attitudes, motivation, 
training, change management, and human performance

Once the organisation undertaking the decommissioning has been defined and the decommissioning 
itself has been initiated, the management team needs to provide supervision of the personnel who 
occupy relevant job positions in the organisation. This is necessary so that maximum personnel 
performance may be obtained regardless of whether the personnel belong to the plant operator or other 
companies. 

It is common for the personnel belonging to the plant operator, to typically experience the following 
conditions which affect their general attitude to the decommissioning work: 

� Uncertainty of their professional future; 

� Lack of stimulus or motivation, because of approaching retirement, or the possible elimination 
or changes to job functions; 

� Insecurity, on changing from performance of a well known activity to a new one; 

� Interest in prolonging the duration of the work packages; 

� Underutilization of experienced personnel and their “know-how” not being made use of; 

� Scepticism of the ability of the organisation to perform the work. 
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Special attention should be paid to the selection and competence building of the management team for 
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In order to mitigate the possible negative effects of such attitudes, it is advisable to plan and 
implement change management policies and practices aimed at motivating the personnel, among 
which the following are examples: 

� Spread the vision of a new stage / new project as important and as much in need of qualified 
personnel as the previous one (personal and collective challenge); 

� Whenever the circumstances allow, offer professional opportunities in the field of 
decommissioning (emerging activity); 

� Train and qualify personnel to respond to the fresh challenges presented; 

� Facilitate mobility between job positions, allowing people to find the best fit position; 

� Award new responsibilities such as supervisory responsibilities for other workers; 

� Promote employment or the performance of practical interventions among the direct family of 
the employees (children); 

� Facilitate integration into multidisciplinary teams promoting the development of new skills 
(including contractors) where personal experience is appreciated; 

� Link the departure of personnel wishing to leave the organisation to the achievement of specific 
project objectives; 

� Implement a policy of evaluation (remuneration, performance awards) based on meeting project 
objectives. 

It is important that people having positions of responsibility in the organisation have a suitable level of 
motivation and be capable of transmitting this to the rest of the work force. In this respect, it is 
necessary to provide them with specific training on motivation techniques. 

The following are considered good practices in change management (that, in turn, may also require 
formal or informal training to be provided): 

� Establishment, by the management team, of an open door policy throughout the organisation, 
allowing personnel concerns to be discussed openly; 

� Systematic dissemination to the organisation of information relating to the progress of 
decommissioning (on-going activities, scheduled activities, difficulties, need for coordination), 
as an essential requirement for the achievement of adequate performance; 

� Delegation of responsibility, promotion, and valuing of personal initiative; 

Experience in decommissioning projects shows a great interaction between training and human 
performance. The number of accidents or incidents directly attributable to inadequate human 
performance rapidly decreases when training is strengthened. 

As part of change management policies, the following training or worker practices are implemented: 

� Training on Human Performance Fundamentals; 

� Peer and Self Checking; 

� Observation and Coaching; 

� Interactive Approach to Pre-Job Briefings and Project Review. 

Such training and worker practices are effective tools to combat the compromised attitudes and 
mindsets. 

Lesson Learned 7 – Operational versus decommissioning activities: changes of emphasis in the 
training requirements

During the operational phase of the facility the operations are generally likely to have been routine and 
repetitive in nature (with the exception of nuclear research facilities). Any abnormal non-routine 
situations encountered are likely to have occurred several times in the operating life of the facility with 
the facility working environment fully understood and predictable. The activities undertaken during 
decommissioning, following any routine programmes of de-fuelling or facility system flushing, 
generally comprise a formal sequence of non-routine, one-of-a-kind tasks. To ensure that these tasks 
are completed with respect to safety, programme, quality, and cost considerations, it is important to 
identify the change of emphasis in the training requirements as the transition from operations to 
decommissioning occurs. Project management; safety management; environmental management; 
material handling and radioactive waste management are the examples of areas in which the training 
emphasis will change. 

Lesson Learned 8 – The need in Knowledge Management, and training as a key tool for the transfer of 
knowledge

Loss or misuse of the knowledge accumulated by a company may have negative consequences on the 
business, such as the lack of quality, the slowdown of work, and an increase in costs. Preservation of 
knowledge during all phases of a nuclear facility life cycle is important for the success of the 
decommissioning project, especially the historical operational information. Preservation of knowledge 
gained during the progress of decommissioning projects is also important for undertaking future 
decommissioning projects. 

The risk of losing knowledge, both explicit and tacit, increases with the time passed (from the time it 
was generated to the time it is needed). Information may be lost due to its deterioration or outdated 
electronic supports (paper documents, old electronic formats, etc.). Information may also be lost due to 
the retirement of qualified and knowledgeable facility staff, or because of the losses or errors produced 
during the transmission of information from one person to another. This problem directly affects the 
decommissioning of a nuclear facility that may become greater the longer the time between shutdown 
of the facility and the beginning of decommissioning. The problem is compounded by the fact that 
efforts to identify the information requirements for decommissioning are not usually an organized and 
consolidated activity and may not be appreciated by organisations operating the nuclear facility. 

Areas of knowledge to be preserved have to be identified as early as possible during the operation of 
the nuclear facility, so that continuous mechanisms for recording and storing of relevant information 
for use in the decommissioning phase can be established. 

Training is an effective and key tool to transmit information stored during the operation of the facility 
to the decommissioning organisation and its personnel. In the same way, training is also essential 
during the planning and performance of specific decommissioning tasks, particularly during the 
detailed planning of each work package, which usually relies on a sound knowledge of the 
configuration and the operational history of the systems to be dismantled. Training effectiveness can 
be greatly enhanced with the participation of personnel familiar with the operation of the facility. 
Nevertheless, to rely on training without the benefits of proper knowledge management can 
significantly reduce the ability to safely and effectively accomplish decommissioning tasks. 

Lesson Learned 9 – The need to consider all target groups requiring training

The personnel who require some form of training may generally be divided into two target groups: 

� Stakeholders - those personnel who may influence decommissioning strategies and 
requirements. This group includes senior management, licensing authorities, the public, 
members of the press (mass media). This group may require either formal or informal training. 

� Decommissioning personnel including managers, professional staff, and workers. This group of 
personnel requires a structured and disciplined approach to training, which will largely be of a 
formal nature. 
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Lesson Learned 10 – Lack of regulations with specific decommissioning training requirements

In most countries regulations and national standards for decommissioning currently do not contain 
detailed decommissioning training requirements, relying instead on other regulations such as 
regulations for the operational phase; and statutory and local regulations for radiation protection, 
industrial safety, environmental protection and occupational standards to address training. There is a 
tendency to adapt and apply the existing standards and guidelines to decommissioning training. In 
some countries, national standards on competency for decommissioning workers have been developed, 
and are used as the basis for vocational training programmes. 

Lesson Learned 11 – Regardless of which technique is used – Training Needs Analysis is essential

In decommissioning, along with the routine tasks, there are many one-of-a-kind tasks which offer 
unique challenges in terms of the hazards likely to be encountered, and in terms of technical 
difficulties. Although several different techniques are used to determine the exact training needs for 
various target groups, the way the training programmes are structured is similar and can be represented 
by a pyramid. This pyramid comprises a base of general site safety and regulatory requirements 
applicable to most individuals such as radiation safety training, fire safety training, and access 
training. The next level consists of training packages tailored to suit the type of skills required by 
specific job positions such as confined space training, respirator training, radiation worker training, 
and lock and tag training. On top of this, project specific training packages for specific 
decommissioning activities are required. 

Job task analysis and job competency analysis are often used as the basis for determining training 
needs. When completing a needs analysis concerning decommissioning activities, and considering the 
potential hazards which can exist, the overriding requirement is to complete the work in a safe manner. 
Regardless of which technique is used, a needs analysis to examine all factors which are known, or 
may potentially influence the safety of the personnel and of the facility, or may potentially have 
negative impact on the environment, is essential. Various methods are used to determine the risks 
which need to be mitigated, and hence the work methods and competence requirements for the 
personnel involved in both planning and implementing the work (e.g. Job Safety Analysis (JSA); Job 
Hazard Analysis (JHA); Risk Assessment; general approach to establishing Safe Systems Of Work 
(SSOW); Project Review; Hazard and Operability (HAZOP) Analysis). 

A job hazard analysis is a technique that focuses on job tasks as a way to identify hazards before they 
occur. It focuses on the relationship between the worker, the task, the tools, and the work environment. 
After one identifies uncontrolled hazards, the steps to eliminate or reduce the hazards to an acceptable 
risk level are taken. One of the most important elements of controlling the risks and making sure that 
the controls identified are used properly is the provision of information, instruction, and training to 
those doing the work. The control or elimination of hazards through measures other than training is 
normally the preferred option. When this is not completely possible, training of workers must be 
provided. In order for the JHA process to work effectively, subject matter experts, training personnel 
and job incumbents must all be involved working together as a team. The benefits of an interactive 
approach to identify the exact training and development needs associated with decommissioning tasks 
cannot be overstressed.

Lesson Learned 12 – Graded approach to application of SAT to decommissioning training

A systematic approach to training (SAT) – promulgated by the IAEA - is recognized world wide as the 
international best practice for attaining and maintaining the qualification and competence of nuclear 
facility personnel. The basic elements of the SAT methodology (primarily intended for full application 
to the operational phase of nuclear power plants) apply equally to the decommissioning phase. 
However, full application of traditional techniques of SAT, without reasonable limiting the scope of 
SAT Analysis phase to the tasks involving the potential risks and hazards associated with 
decommissioning activities, may result in significant expense and effort. It is worthwhile to employ a 
graded approach to the application of SAT to decommissioning training. The level of Analysis, and 
documentation associated with the SAT phases, are tailored to the magnitude of the hazards involved. 
A graded approach to training encourages application of techniques that allow the most efficient use of 
personnel and resources in training activities. Under no circumstances should health or safety concerns 

be compromised in the name of cost savings or expediency. Significant hazards, both known and 
potential, during the decommissioning phase still pose a risk to the safety of workers, so grading of 
training development efforts should not be misconstrued to mean reduction in the quality of training. 
Rather, the level of detail and formality are tempered by factors such as hazard and risk, cost-benefit, 
and the use of other methods to control the hazards of a decommissioning activity or task. 

Lesson Learned 13 – Four main areas of management and professional staff training

The training needed for decommissioning managers and professional staff is dependent upon whether 
they have previous experience in decommissioning; however, training typically is required in the 
following four areas: Management and supervisory skills; Project Management (including Planning); 
Decommissioning methods; and Facility / job specific training. 

Lesson Learned 14 – Decommissioning workers: general training plus training for unique and 
hazardous tasks

To complete the safe and efficient decommissioning of a facility, a wide range of disciplines and 
skills’ levels of the workers are required. In determining the training needs, the workers may be 
categorized into two groups according to their functions: the workers providing the direct effort, or 
fulfilling core functions (including de-fuelling, dismantling, decontamination, waste processing and 
handling); and the workers fulfilling support functions (including engineering, maintenance, analytical 
services, radiological safety services, specialists services, safety support). It is common for a worker to 
undertake some waste handling/ processing operations as part of a dismantling or decontamination, i.e. 
for a worker to undertake both technical and operational activities. This hybrid fulfils a job position 
referred to as a decommissioning operator or decommissioning technician. Two types of training are 
being provided: the first type is general, vocational, or generic training; and the second type is training 
based on specific activities and tasks. 

For the general training, it is important that training programmes are designed such that they can be 
used to train both workers who possess significant previous relevant experience and those who have 
little or no previous experience. In the case of the former, the task is effectively to confirm existing 
knowledge, and to identify and address any shortfalls by ‘top-up’ or refresher training. When forming 
training programmes, there is a need to consider accommodating trainees of varying abilities and also 
addressing the identified training needs. Safety, in terms of both personnel and the facility, being the 
main consideration during any part of the decommissioning processes, the requirement and standard 
for training in this area, is particularly relevant for workers. It is found however that the standard 
training material used for general industrial/ construction site safety supplemented by material relating 
to radiological safety can form a sound basis for general decommissioning worker training. Even 
though a large number of training courses from the operating phase are applicable, including those for 
radiation safety training, it is usually necessary to place much more emphasis on radiation worker 
training due to the more significant radiological challenges encountered during decommissioning 
activities and the greater potential for exposure of personnel during specific decommissioning tasks.
The radiological surveillance completed during the operational phases of the facilities would have 
been based largely on routine surveys confirming steady state known conditions. In decommissioning, 
the requirements are to supplement this routine monitoring with task specific radiological monitoring 
of constantly changing conditions where the radiological hazards can be unpredictable. It is important 
to provide this enhanced training so that the workers and supervisors recognize this change, and will 
be better prepared to perform the radiological work. 

Future shortage of trained skilled workforce in the nuclear industry in general, and nuclear 
decommissioning in particular, is predicted. This is due to demographics and the well-documented 
decline over recent years in the number of young persons entering the industry. This, in turn, has a 
bearing on the type of personnel available for training. To address this problem, it is recommended to 
develop an apprenticeship programme, tailored to train young persons in the skills required for nuclear 
decommissioning, and to provide a base for career development. Encouraging young persons to pursue 
a career in nuclear decommissioning by the provision of structured training courses ensures that the 
apprentices of today are better equipped to be the supervisors and /or managers of tomorrow. 
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Lesson Learned 10 – Lack of regulations with specific decommissioning training requirements
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tendency to adapt and apply the existing standards and guidelines to decommissioning training. In 
some countries, national standards on competency for decommissioning workers have been developed, 
and are used as the basis for vocational training programmes. 
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The second type of the workers’ training is based on specific activities and tasks. During 
decommissioning many of the activities and tasks undertaken are very unique and only performed one 
time. In such situations, extensive job and task analysis, or job competency analysis, and training 
programme course development are usually not undertaken. Instead more detailed work planning is 
conducted by the operating organisation to identify all of the steps involved in a particular 
decommissioning task. A team of individuals with varying backgrounds and expertise is brought 
together during the table-top analysis sessions, and through a collective brainstorming effort which 
stimulates creativity and new ideas, to complete thorough review of the activity under consideration. 
The hazards involved in each step of an activity, the generic training prerequisites that must be 
completed by workers assigned to the activity (radiation safety training, etc.), and the task specific 
training required are identified. Much of the specific task training is then provided by Subject Matter 
Experts (SMEs) either in the classroom, by walking down the job site, conducting “dry runs” in the 
facility or on mock-ups, and discussing each step in the activity. 

After training is provided, pre-job briefings are typically conducted immediately before conducting the 
task associated with the decommissioning activity. In addition, it is also a common practice in some 
countries to provide for informal training on lessons learned and recent issues arising from corrective 
action programs or from other industry events. 

Lesson Learned 15 – Training delivery: balanced involvement of full-time, part-time and occasional 
instructors, and first line supervisors

Guidance for the selection, qualification, and training of instructors for the nuclear power industry is at 
the mature stage. This guidance is fully applicable to the development of instructors for the 
decommissioning phase. In addition, the following lessons learned and experience should be 
mentioned: 

� Previous experience in decommissioning activities is desirable for an instructor, if such 
personnel are available; 

� The use and reliance on part-time or occasional instructors and subject matter experts as 
instructors is common in decommissioning activities. Such personnel are typically supported by 
the training organisation and may receive coaching and limited instructor training depending on 
their capabilities; 

� Most instructors are also subject matters experts and should receive general training on 
decommissioning; 

� Instructors who have no decommissioning experience should also participate in the 
decommissioning training courses and seminars designed for the management and professional 
staff;

� Informal training methods may be particularly useful to ensure managers and workers have a 
clear understanding of the Project Mission, Goals and Objectives, and to allow timely feedback 
on important information and lessons learned. As unforeseen situations often arise during 
decommissioning tasks, it is very important that information is shared and communicated 
effectively within all levels within workgroups; such that a safe and effective way forward can 
be identified. Various tools exist for implementing this very important communication exercise 
including project preview, pre-job briefs and, toolbox talks;. 

� The training provided for many decommissioning tasks is performed through structured pre-job 
briefings, “walk downs”, and on-the-job (OJT) training. Instructors typically prepare pre-job 
briefing materials or assist in their preparation, including materials of pre-job briefings and 
“walk downs” conducted by first line supervisors. It is desirable to provide first line supervisors 
with training on how to correctly conduct pre-job briefings. The personnel who provide OJT 
material are also typically trained in the proper conduct of OJT. When informal training is used, 
pre-planned outlines of material to be covered are normally prepared as an aid to the supervisor 
or other personnel who may be presenting the informal training. 

Lessons Learned 16 – The need in considered management of training

Training departments and instructors involved in the training for the operational phase should be 
effectively used to prepare and conduct training for the decommissioning activities, in conjunction 
with the decommissioning project line supervisors. If the operating organization has a centralized or 
on-site training department, a balance between centralization and decentralization of training has been 
found to achieve effectiveness and efficiency of training. For all major projects, work packages and 
departments involved in the decommissioning, regardless of who is performing the work – operating 
organization personnel or contractors – it is a good practice to assign training coordinators. These 
coordinators work in close cooperation with the training department, if the latter is available. In 
addition, establishing a Site Training Review Committee to provide oversight of training by review of 
training needs, training plans and material, and also lessons learned, and to coordinate training 
activities, has been found to be an effective way to help manage training. These oversight functions 
may be performed by a Site Safety Committee. Deficiencies in personnel performance, incidents and 
safety related issues should be reported and promptly analyzed. It should be ensured that the needed 
training is a part of the Corrective Action Programme. 

Lesson Learned 17 – The need for specialized training facilities and tools for decommissioning 
training

In order that the training needs for personnel involved in nuclear decommissioning can be adequately 
addressed, it must be recognized that due to the unique and ‘one off’ challenges which arise, there is a 
requirement for specialized training. Much of the training associated with the techniques and related 
industrial and radiological safety issues are available as standard learning courses/modules and are 
indeed common to the training required by NPP operators. The use of existing facilities set up to train 
personnel during NPP operation is simply extended to cover the decommissioning requirement. There 
is however a need in facilities that are dedicated to provide training for either highly specialized tasks 
or for tasks which are unique to the nuclear decommissioning process. Such facilities are usually in the 
form of mock-ups that simulate the plant layouts. Other uses for such centres include training 
associated with remote handling equipment, specialist decontamination equipment, and the application 
of specialized coatings and chemicals. 

In the training of personnel involved in nuclear decommissioning, the prime considerations are those 
associated with both radiological and industrial safety. This is particularly important in terms of the 
requirement to minimize potential exposure of workers to ionizing radiation and to minimize the 
spread of radioactive contamination. One of the most powerful tools to develop the working 
procedures and to train the personnel is the use of a mock-up. For the dismantling of highly active 
equipment in particular, the training of workers using full-scale mock-ups is invaluable. Mock-ups are 
also used extensively in training centres to simulate typical working environments found in the 
industry. An example of this is the simulation of standard dismantling/cutting operations in cramped 
areas to permit training in the use of full plastic suits and the associated breathing air arrangement. 
Further authenticity can be gained in such situations with the use of invisible agents to simulate 
contamination. 

Computerized tools are also used in the training for decommissioning activities, such as: 

� Three-dimensional models that are generated using computer aided design (CAD) systems; 

� Computer-based training (CBT) systems; 

� Web-based training (WBT) tools; 

� Technology-based training (TBT) tools (multimedia, virtual reality); 

� Learning content management systems (LCMS) for managing the training including scheduling 
training, tracking training of individuals, and managing the content of training programmes and 
courses. 
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The second type of the workers’ training is based on specific activities and tasks. During 
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� Previous experience in decommissioning activities is desirable for an instructor, if such 
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be identified. Various tools exist for implementing this very important communication exercise 
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Lesson Learned 18 – The need for a strategic vision for the use and competence of human resources

One of the critical prerequisites for successfully carrying out a decommissioning project is the 
considered and clear management vision for the use of human resources and for the assurance of the 
adequate competence of all personnel (the employees and contractors) involved at all stages in the 
decommissioning project activities. It is worthwhile to define the vision for the integrated management 
of human resources - including personnel training - at an early stage of a decommissioning project. 
Example contents of the document for defining this vision are included as Appendix 1. The purpose of 
the document is to establish strategy of and approaches to effective management of human resources – 
including employees and contractor personnel – in terms of an integrated process of human resource 
strategic planning, recruitment, selection, training, qualification, motivation, performance evaluation, 
development, and knowledge preservation; for safe and efficient conducting the decommissioning 
activities. The IAEA (involving the international experts having hands-on experience in carrying out 
the decommissioning and training projects for the commercial NPPs and other nuclear facilities) is 
assisting the interested operating organizations - preparing for or undertaking nuclear facility 
decommissioning - to develop such kind of the strategic document. Other services in support of 
establishing human resource management and training systems for nuclear facility decommissioning – 
on the basis of the world-wide good practices and taking into account the lessons learned – are 
available. 

2. Conclusions 
One of the keys to success of a decommissioning project is the training of the various personnel 
involved in decommissioning in order to develop the necessary knowledge and skills required for 
specific decommissioning tasks. Training alone can not ensure the required competence, change 
management polices and practices also need to be implemented to promote adequate performance of 
the personnel involved in decommissioning. Training of personnel for undertaking the 
decommissioning project should be viewed as the integral part of the human resource management 
process. In order to perform the decommissioning project in a safe and efficient manner, the 
decommissioning project managers should develop and communicate to the staff the vision for the 
integrated management of human resources including personnel training. Adequate resources should 
be allocated by the decommissioning project managers to ensure competence of all personnel (the 
employees and contractors) involved at all stages of the decommissioning project, and to preserve 
knowledge for future generations. 
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1Information and background reference material on various aspects of the nuclear facility 
decommissioning projects including training can be accessed using the links provided below. In 
particular, the Electronic Nuclear Training Catalogue ENTRAC contains the documents in the field of 
training, human resource management, human performance; including those for the support in 
decommissioning of nuclear facilities. 

http://www.iaea.org/OurWork/ST/NE/NEFW/wts_l6_01.html

http://www.radwaste.org/decom.htm

http://www-ns.iaea.org

http://www.iaea.org/OurWork/ST/NE/NENP/NPES/index.html
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Lesson Learned 18 – The need for a strategic vision for the use and competence of human resources
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the personnel involved in decommissioning. Training of personnel for undertaking the 
decommissioning project should be viewed as the integral part of the human resource management 
process. In order to perform the decommissioning project in a safe and efficient manner, the 
decommissioning project managers should develop and communicate to the staff the vision for the 
integrated management of human resources including personnel training. Adequate resources should 
be allocated by the decommissioning project managers to ensure competence of all personnel (the 
employees and contractors) involved at all stages of the decommissioning project, and to preserve 
knowledge for future generations. 
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1Information and background reference material on various aspects of the nuclear facility 
decommissioning projects including training can be accessed using the links provided below. In 
particular, the Electronic Nuclear Training Catalogue ENTRAC contains the documents in the field of 
training, human resource management, human performance; including those for the support in 
decommissioning of nuclear facilities. 

http://www.iaea.org/OurWork/ST/NE/NEFW/wts_l6_01.html

http://www.radwaste.org/decom.htm

http://www-ns.iaea.org

http://www.iaea.org/OurWork/ST/NE/NENP/NPES/index.html
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RESOURCES AND TRAINING SYSTEM 

20. IMPROVEMENT AND FURTHER DEVELOPMENT OF HUMAN RESOURCE 
STRATEGY
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