
MEETING REPORT 
 

The past years have brought some significant changes in the world energy market, where 
the nuclear power plants and utilities are operating. Part of NPPs is privatized now; the 
electricity markets are liberalized and become more and more international. Due to the increase 
of competition, the power production costs are now monitored more closely than before. The 
opening of electricity markets has led the nuclear power plants to be under the serious economic 
pressure with a demand for continuous cost reduction. All these require from NPPs to make their 
personnel training more cost-effective. In addition, based on modern technology, a great amount 
of new training tools, aids and technologies have been introduced during the last 2-3 years, these 
new opportunities can be quite useful for training cost optimization. 

 
 On the basis of experience gained worldwide in the application of the systematic 
approach to training (SAT), SAT based training is now a broad integrated approach emphasizing 
not only technical knowledge and skills but also human factor related knowledge, skills and 
attitudes. In this way, all competency requirements for attaining and maintaining personnel 
competence and qualification can be met, thus promoting and strengthening quality culture and 
safety culture, which should be fostered throughout the initial and continuing training 
programmes. 
 
 The subject of the present technical meeting was suggested by the members of the Technical 
Working Group on Training and Qualification of NPP Personnel (TWG-T&Q) and supported by a 
number of the IAEA meetings on NPP personnel training. 
 
 The technical Meeting on “Lessons Learned with Respect to SAT Implementation, 
Including Development of Trainers and Use of Cost Effective Training Methods” was 
organized by the IAEA in co-operation with the Tecnatom A.S. and was held from 21 to 24 
October 2002 in San Sebastian de los Reyes/ Madrid, Spain. The main objective of the meeting 
was to provide an international forum for presentation and discussion on experience in the 
implementation of national training programmes including the use of cost effective training 
methods and development of trainers. The meeting was attended by 35 participants from 12 
countries (Bulgaria, Canada, Finland, France, Hungary, Kazakhstan, Lithuania, Romania, 
Slovakia, Spain, Sweden, and USA). In the course of five sessions 20 technical presentations 
were made to share experience on SAT implementation, training effectiveness concepts, 
techniques to evaluate training programmes, principles and indicators. In respect of the trainers 
development the papers were presented on competency development, performance monitoring 
and career development.  
 

Two technical tours were organized: the first one - through the Tecnatom training 
facilities including the BWR/PWR/KWU Simulators, Maintenance Training Center and In-
service Inspection Facilities; the second - Technical visit to CIEMAT, where Fusion 
Experimental Facilities and Alternative Energies Experimental Facilities were shown. 

 
The comments from session 1 (Francisco José Sánchez Álvarez, Training Division Head, 
Tecnatom, Spain): 
 
Four papers were presented during the first session, closely related to the main goal of the 
meeting, that is, to disseminate and share lessons learned with respect to SAT implementation, 
but under different perspectives: 

. The effective use of SAT 

. The implementation experience in different countries and 

. The Regulatory point of view 
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Paper 1: The Graded Approach to SAT – A cost Effective Use of the Systematic Approach to 
Training (presented by Mr. Richard Coe) 
Organizations such as the National Academy for Nuclear Training (NANT) provide industry 
standards for achieving and maintaining training program accreditation. 
 
- Fundamental to the accreditation program is the use of a systematic approach to training”. 

(NANT 02-001) 
- Accredited training programs are developed and implemented using the systematic approach 

to training”. (NANT 02-002) 
In order to meet the challenges of a global, competitive economy organizations are going to have 
to focus on the most cost effective ways to serve their customers. In the case of training it is 
going to be how training can help people do their jobs better therefore helping the organization 
achieve it’s goals. 
 
Training will also face the need to train students over greater geographic areas and do it cost 
effectively. Finally, Training is going to have to consider the growing benefits of e learning and 
it’s impact on just in time training needs of most organizations.  
 
The Systematic Approach to Training can be effectively streamlined and lightened while 
maintaining the integrity of the system. Each of the phases, Analysis, Design, Development, 
Implementation and Evaluation can be more efficiently used and electronically tied together, and 
still assure training program effectiveness and proficient job performance. A graded or more 
simplified Systematic Approach to Training can remain an indispensable tool for instructors and 
training management 
 
Paper 2. Application of Systematic Approach to Training at TVO NPP (presented by Mr. Antti 
Piirto) 
From the point of view of learning and training this means that more attention needs to be paid 
on the ways knowledge and information technology can be used in teaching. The primary goal is 
to create a continuous and gradually deepening process of learning that motivates and is 
meaningful for the learner. The teacher should give up the role of a lecturer to support and coach 
the student in independent structuring of knowledge. 
 
The operating personnel of the future, the change of generation and the new nuclear power plant 
to be built and the training of its personnel will be a challenging assignment. Systematic 
Approach to Training will be a major help in the realization of this. 
 
Paper 3.A Systematic Approach to Training – a Personal Experience (presented by Mr. Robert 
Duarte) 
It is clear that a systematic approach to training provides a degree of confidence in the process of 
achieving competence. There is much evidence to support this conclusion especially in the cases 
of new plant or newly identified skill needs.  The inclusion of SAT in the site quality plan and 
therefore as a means of satisfying the requirements of the nuclear operating licence results in a 
robust and well documented method of compliance 
 
Similarly, training specifications should be sufficiently flexible to allow the accreditation of a 
complex range of prior skills and knowledge and this process of accreditation of prior learning 
(APL) should be agreed with the appropriate body at the earliest opportunity 
 
Developing skills beyond those identified or across a broader scope of personnel allows a degree 
of flexibility in the ability to solve problems and enhances the probability that changes in 
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business need can be accommodated or absorbed by more able staff.  Against a backdrop of 
greatly reduced training resource and lower staff numbers the nuclear community would benefit 
from sharing knowledge and resources despite the complexities of a competitive market. 
 
 
 
Paper 4. Regulatory Point of View of SAT Application (presented by Mr.László Juhász) 
The regulatory system for monitoring operator training and check competency of operator 
personnel in Hungary and the effects of SAT to the regulatory framework/practice related to 
recruitment, training and authorisation of operating personnel. Also I introduce an application to 
manage the initial and refreshing training to regulatory bodies.  
 
As conclusion it is possible to underline some of the messages that have been introduced by the 
speakers: 
 
1. (Mr. Coe) 

Training will have to face new initiatives for cost effective ways to serve our customers in a 
global competitive market. 

2. (Mr. Piirto) 
More attention needs to be paid on the ways, knowledge and information technology can be 
used in teaching. 
The instructor should give up the role of a lecture to support and coach the student in 
independent structuring of knowledge  

3. (Mr. Duarte) 
Pay attention to the “False sense of security zone”, where capability exceeds the market 
demands by where these are converging. 

4. (Mr. Juhasz) 
The constantly changing business environment demands a flexible approach to training and 
there should be recognition that constant change needs to be met by constant re-training. 

 
The comments from session 2 (Robert Duarte, (UK) WANO Paris Centre, France): 
 
5 presentations followed lunch. 

• Regulatory point of view of SAT application.  L. Juhasz, Hungary 
• Simulator training experience to improve and reinforce the behaviour in human 

factors of control room operators. A.S. Lucas Soriano, Spain 
• Kozloduy NPP experience in MCR operator training.  V Todorov, Bulgaria 
• Experience in programme design of control room personnel continuing training at 

Ignalia NPP.  K Peradze, Lithuania. 
• Operator refresher training and requalification at Cernavoda NPP.  Dan Timoftei, 

Romania 
 
Laszlo Juhasz (Paper 4) described the role of the Hugarian regulator with particular reference to 
licensing and retraining of reactor operators.  He described how the regulator is aiming to 
improve the efficiency of training through periodic inspection of training programmes and 
practice and the approval of the annual training programme. 
 
The benefits of SAT were highlighted with an example of a safety modification at Paks NPP and 
how this has been factored into the training programme. 
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The presentation was concluded with a summary of the training process and programme of the 
regulators themselves using SZIMAT – the Systematic Modular Approach to Initial and 
Continuing Training in HAEA NSD. 
 
A. Santiago Lucas Soriano (Paper 5) described a process of improving the behaviour of control 
room operators.  This is based on the “Instructor-Facilitator” model where the instructor acts as a 
coach and a mentor and is not necessarily of superior technical ability. The training cycle was 
illustrated as a basic model describing six ‘chapters’ or phases.  Over this is superimposed the 
role of the instructor illustrating how the role changes to meet the needs of the training phases.   
 
The benefits are described as a developing interaction between instructor and trainee. Experience 
has shown that the clear setting of expectations with respect to improving human performance is 
key part of the process and this aspect takes up the whole of the first day of the training 
programme. 
 
In conclusion it can be seen that this approach has not only brought the behaviours of operators 
closer to the desired behavior but also improved technical skills in a realistic setting. 
 
K. Peradze, (Paper 7) from Lithuania described the process of developing a control room 
continuing training programme using a systematic approach.  The development of this 
programme dates back to 1997 when the IAEA recommended the use of SAT. 
 
The problems encountered and limiting factors were described and the available resources listed.  
New problems to be faced in the near future are the closure of plants and the loss of skilled 
operators. 
 
The SAT approach was successful in that it produced a continuing training package which allows 
a 3 week training session per year for each control room crew. 
 
Dan Timoftei, (Paper 8) described the refresher and requalification training programmes at 
Cernavoda NPP. Dan described, in broad terms, the content of the upgrading training 
programme. This includes a range of topics including technical, administration and personnel 
issues.  The various methods employed during ‘knowledge training’ and ‘performance training’ 
are listed along with guidance on training delivery, evaluation of trainee and program evaluation.   
 
The conclusions highlight that the Operations Department is the owner of the training process 
and that the ever-changing training needs are enhanced by operator feedback so that there is a 
high level of confidence in the effectiveness of the approach to training. 
 
The comments from session 3: 
 
Paper 9. SAT for Instructor Training An Experience in Implementation (A. Iouzakov, Russia). 
The main approaches for Instructor Training, which have been verified and approved by practice 
within Russian NPP Training organizations during last 5 years, were presented. 
The instructor selection, recruitment and followed training activities are an essential strategy 
plan for any NPP training organization if the latter wants to provide effective training of NPP 
personnel. The strategy how to reach and maintain the competencies of instructors (or trainers) is 
explained; key points of instructor training programmes, both initial and continuing, are also 
discussed. The approaches concerned Instructor Training Programs being in compliance with the 
best of the Russian and international practice are defined and presented; these approaches in the 
field of instructor training. Initial and continuous training parts of whole program are discussed 
including specific modules/parts and principles to be used.  
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Some examples extracted from verified and implemented training courses were presented and 
discussed. 
 
 
Paper 10. Canadian Nuclear Safety Commission’s Intern Program (P. Gilmour, Canada) 
The Intern Program was introduced at the Canadian Nuclear Safety Commission, Canada’s 
Nuclear Regulator in response to the current competitive market for engineers and scientists and 
the CNSC’s aging workforce. It is an entry-level staff development program designed to recruit 
and train new engineering and science graduates to eventually regulate Canada’s nuclear 
industry.  The program provides meaningful work experience and exposes the interns to the 
general work activities of the Commission. It also provides them with a broad awareness of the 
regulatory issues in which the CNSC is involved.  The intern program is a two-year program 
focusing on the operational areas and, more specifically, on the generalist functions of project 
officers. 
 
Paper 11. Experiences of the maintenance of the SAT-based training programs at the Paks NPP 
(I. Kiss, Hungary). 
At the Paks nuclear power plant, the IAEA-sponsored Hungarian Model Project accomplished 
the switching of the then-existing training programs over SAT-basis in the period between 1994-
1998. In the course of the project, for somewhat 30 posts were the new programs completed. In 
the analysis phase of the SAT process, the so-called combined JTA-JCA approach was applied. 
Established on the analysis outputs, completely new training programs and trainee handout 
package were generated for all posts. In 1998, the Regulator obligated the application of the 
SAT-method in all regulatory licensed posts. 

Keeping the new training programs and trainee handout packages up-to-date meant a major 
challenge to the training organisation, mostly owing to the plant modifications effected in the 
period between 1998-2002, such as the overall refurbishment of the reactor protection system or 
the introduction of the symptom-oriented emergency operating instructions. At the plant, the 
procedures of plant modifications follow-up consider the training needs thus the implementation 
of the technological reconstruction and the preparation for the related training task runs parallel 
from the appearance of the reconstruction need which complies with the SAT-process. 

 
Paper 12. Recent improvement in organization and in tutorial practices in the National Institute 
of Nuclear Sciences and Techniques (D. Mazière, France). 
The National Institute of Nuclear Sciences and Techniques has recently improved its 
organization and its tutorial practices to increase efficiency of training. It obtained in 2001 an 
ISO 9001 certification aiming at a better satisfaction of customers. Moreover, external 
contributors and INSTN people in charge of pedagogy are strongly encouraged to vary tutorial 
methods and are proposed to be trained for these new teaching techniques. For next years, trends 
are not missing to increase efficiency : a better listening to the customers, block-release training, 
e-learning, increasing European commitments. Nevertheless relevant evaluation of efficiency 
remains the unresolved issue and this could never be done by the training institution alone. 
 
Paper 13. Experiences on implementation of On-the-Job Training programmes for 
maintenance personnel in Ascó and Vandellós II NPP (Francisco González Áñez, Spain) 
This paper presents a process and methodology for definition and implementation of On-Job-
Training Programmes (OJTP) for new maintenance personnel in Ascó and Vandellós II. The 
content of these OJTP has been defined for each maintenance job position. A simplified task 
analysis was carried out to specify common and specific training. Generally, the specific 
maintenance training programs includes training modules in classroom and workshop 
environment on (1) maintenance of components and (2) maintenance fundamentals of 
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mechanical, electrical and instrumentation. This specific training has been finally completed with 
a OJT programme based on the execution, observation or/and discussion about the main 
maintenance activities under entitled worker supervision. Each lesson, task or activity is defined 
in a format where the training objective, milestones and deliverables are specified. The list of 
activities makes up the OJTP. It is based on applicable plant procedures and maintenance 
instruction to each job position.  
 
Several participants or actors have been defined to implement the OJTP: co-ordinator of the 
process, tutors for each OJT task, line maintenance manager and trainee. Co-ordinator is the link 
among all actors. He knows the OJTP scope and plans the training activities according to the line 
maintenance manager. Co-ordinator carries out a tracking process, informs to training and 
maintenance managers about the progress in the programme, elaborates the progress and final 
reports and keeps training records. Tutors, usually entitled workers in the job position, transfer 
the knowledge to the trainee and discuss, review and assess the trainee’s performance. Trainee 
carries out the scheduled tasks, keeps records of work done, prepares deliverables and informs 
about his activities to the Co-ordinator.  
 
The OJT programme for each new maintenance worker starts with a launching meeting with all 
involved actors. The goals of this meeting are to explain the OJTP scope and objectives, 
responsibilities of each actor, and planning of the first tasks to perform. The trainee receives a 
personal folder with OJTP content and formats to record the done activities. After the first 
meeting, co-ordinator held tracking meetings to assess the progress in the program and identify 
the missing activities in order to be planned for next periods. Finally, OJTP is closed when the 
scope is covered enough. 
 
The comments from session 4 (P. Gilmour, Canada): 
 
Paper 14. Training Needs Analysis at Cernavoda NPP, Romania - L.M. Georgescu 
This paper covered how the training needs analysis is applied at Cernavoda NPP and how it is 
used to establish what training is required for CNPP employees from the time they are hired to 
they become fully qualified. 
 
In reviewing the paper it appears that they are very thorough in their analysis and that they are 
looking at all aspects of the job (Cognitive, psychomotor and the affective domains). 
 
Very few questions were asked after this presentation and I suspect it was because the audience 
was already well acquainted with training analysis. 
 
My personal impressions:  I was very encouraged to see that the SAT process is being used at 
CNPP.  I was involved with the SAT training for Romania and I was pleased that they are using 
it effectively. 
 
Paper 15. Facing Information Management Solutions for SAT Applications: A Tecnatom's 
Perspective.  T. Batuecas 
This paper was on the effectiveness of E-Learning. The audience found this talk to be very 
informative and it generated a many questions. These questions ranged from inquiring about the 
cost benefits, to how difficult is it to set-up. 
 
 
 
 
 

6 



Paper 16. KAEC Experience in Development of the Regulatory Framework for Training and 
Qualification, M. Idrissova, Kazakhstan 
Ms. Idrissova indicated that Kazakstan has not got the experts or the resources that other 
countries have to develop training.  However, they are following the SAT as best as they can and 
feel that they are making very positive process. 
She indicated the value of the SAT process and felt that the staff was very well trained. 
 
Paper 17. Programmes design for Bohunice NPP personnel other than control room operators, L. 
Kalincik, Slovakia 
This paper detailed the way training is provided for non-licensed NPP personal.  It covered the 
difficulty developing their programs:  Specifically:  Maintaining the currency of the training 
Convincing management that there was a need for a systematic approach to training 
Explaining to coordinators and facilitators how important their role is during programme design. 
Explaining to the workers that the training programmes are useful to them. 
 
Personnel Observation:  Regardless of what country is using SAT, they are experiencing the 
same successes and frustrations as everyone else. 
 
The comments from session 5 (R. Coe, USA): 
 
Paper 18. Mr. Christopher Poizat, 
International Project Manager - Thermal Operation Dept. 
EDF/Training and Development Division (SFP) 
Mr. Poizat's presentation "From Training Needs to Training Requirements" focused on the 
relationship between the client and training in the identification, development and delivery of 
training. When the need for training is confirmed, a contract is agreed to outlining the 
overallparameters  of the systematic development training, it's costs, delivery and evaluation. 
 
Paper 19. Mr. Reima Harju 
Plant Operations-Training Manager 
Forsmarks Kraftgrupp AB 
Mr. Harju's presentation "SAT Implementation in Foresmarks" focused on the development of 
Operations Training using the SAT process. Programs were developed after a training analysis 
was conducted. The process is now ongoing for initial and continuing training of the operators. 
Upgrades to operations training as needed is conducted systematically using SAT. 
 
Paper 20. Mr. Andrei Kossilov, IAEA 
Mr. Kossilov’s presentations provided an overview of the IAEA activities and main 
achievements on human resource management and training of nuclear power plant personnel. 
The downward trend in nuclear education and training in many Member States is a serious cause 
for concern in meeting the future requirements for adequate expertise in nuclear sciences and 
technologies. In the past few years the IAEA has addressed issues such as human resource 
management, improving the training process through the use of systematic approach to training 
(SAT), evaluation of training performance, training of trainers, etc., and assisted requesting 
Member States in the application of international best practices in these areas. In this effort, 
IAEA conducts training workshops, sponsors consultancies directed toward specific questions, 
brings together advisory groups to solicit the views of Member States, develops technical 
documents, helps to enhance and maintain communications between Member States and 
individual NPPs, and supports Coordinated Research Programmes. 
 

----------------------------------------------------------------------- 
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During a General Discussion the participants focused on two new tasks, which have been 
initiated by the IAEA in 2002 and will be implemented in the coming years: 
 
1. A new technical document on Development of Instructors for Nuclear Power Plant 
Personnel. 
The overall objective of this task is to develop a technical document that can be used by NPP and 
utility managers for development and improvement of the competence of instructors engaged in 
NPP personnel training and the quality of instructions in order to ensure the availability of 
sufficient number of competent personnel. 
 
The following topics have been suggested to be addressed in the document: 
 
– Collect/publish good practices for initial and continuing training (all instructors, simulator, 

technical and non-technical 
– Instructor career development practices and curriculum 
– Good practices for streamlining SAT 
– Part-time instructor development 
– Model for instructor selection/qualification - Paaks model? Others 
– Techniques of Constructive feedback 
– Techniques for group learning and facilitation 
– Role of the Manager in training and as a trainer 
– Methods of training 

o e-learning 
o web based, computer based 
o virtual technology 

 
2. Establish and maintain an E-catalogue of training services and issues in the nuclear 
industry 
The overall objective of this task is to establish and maintain E-catalogue of training services and 
issues in the nuclear industry that will provide assistance to utility and NPP managers and other 
industry organizations in receiving the current information on the subject to improve the NPP 
personnel training programmes effectiveness. 
 
The nuclear power industry in Member States has invested, and continues to invest considerable 
resources in implementing SAT-based training programmes, consistent with guidance provided 
by the IAEA in TRS-380 and TECDOC-1057. One of the key areas in implementing SAT has 
been recognized as finding cost-effective ways to manage the information collected and maintain 
it current. 
 
The PPAS evaluation team in 1998 strongly recommended exploration of all possible means to 
improve the distribution of the IAEA documents and to accelerate the publication process 
including modern communication methods (e.g. the Internet). In order to meet these 
requirements the NPES web page has been established as a part of the IAEA web site. 
 
In 1999 the IAEA published IAEA-TECDOC-1063, IAEA World Survey of NPP Personnel 
Training. While this information was found to be useful to Member States, by its nature some of 
it was out of date before it was published.  
 
It is intended that Internet E-catalogue of training services and issues would not only provide a 
mechanism to maintain information such as that found in IAEA-TECDOC-1063 up-to-date, but 
also other useful information such as: 
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– Training job problems and how to handle them 
– Publish good practice contacts for Q & A 
– Services that can be provided (Canada "Can Teach" Shareware) 
– Services for instructor training and qualification 
– Publish number of training instructors by category by NPP site 
– Publish INPO, WANO training related activities - Training Conferences 
– Training manager contacts 
– Frequently asked questions (FAQ's) 
– Links to published documentation 
– Publish various curriculums for comparisons of content, length, etc. 
 
Both tasks have much merit and were of interest to most of the participants. 
 

------------------------------------------------------------- 
Summarizing, the meeting has demonstrated the value of an open exchange of 

information between experts from different countries and different organizations. The 
presentations covered a wide range of subjects from very specific solutions, to human 
performance principles, regulatory approaches, methods and tools to be used in various stages of 
a concrete projects and nuclear industry needs in human resources to be addressed in a medium 
time frame. It was pointed out that SAT based training eliminates or minimizes the competency 
gaps, which affect nuclear power plant safety and efficient operation. A SAT based training 
system provides continuously the inputs for other processes to enhance NPP safety and 
reliability, such as the upgrading of plant procedures, systems and organizational structure, as 
well as human resources management. 


