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Abstract. The paper is mainly on training needs analysis applied at Cernavoda NPP and will outline the 
Cernavoda (CNPP) approach in establishing what kind of training is necessary for CNPP employees, from the 
moment they are hired until they become qualified. 
 
The training methodology adapted at CNPP is one which adheres to the principles of the Systematic Approach to 
Training (SAT). SAT adoption at CNPP provides a broad integrated approach emphasizing not only technical 
knowledge and skills but also human factors knowledge, skills and attitudes. 
 
The analysis of SAT at CNPP consists of a “table-top” analysis of training and qualification requirements. This 
paper will illustrate how a “table-top” analysis by Subject Matter Experts is organized, carried out and recorded, 
and which categories of staff have begun this table-top analysis at CNPP. 
 
It will also give an example how this analysis is done: how the tasks of each job are rated, which are the used 
criteria, and how to proceed with the incorporation of the tasks into initial and continuing training, as 
appropriate. 
 
Introduction 
 
Cernavoda NPP is the first Romanian Nuclear Power Plant. Its construction started in 1980 
based on a contract signed by former Romanian Ministry of Energy with Atomic Energy of 
Canada Limited (AECL), the supplier for Nuclear Side, General Electric US the supplier 
for Turbogenerator and Ansaldo Impianti – Italia as supplier for Balance of Plant Auxiliary 
Systems. 
  
The Cernavoda Plant was going to be a CANDU 600 MWe 5 Units Plant, each of them 
working independently with very few common systems: Water Treatment Plant, Grid 
Electrical Systems. Pumphouse building, Auxiliary Steam Plant, etc. 
  
The political changes from December 1989 found the Cernavoda power plant without any unit 
finished. A new contract has been signed with AECL – ANSALDO Consortium for correction 
finishing, plant commissioning and 6 months first commercial operation of Unit No. 1. 
 
With some minor delay, the Unit 1 has been finished in March 1996; the Reactor has been 
made critical on April 1996 and the first commercial operation started on December 1st 1996. 
On June 1st 1997, the Romanian part took full responsibility of plant operation and it is 
keeping the plant running with an average load factor of 85%.  
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In parallel with construction / erection / commissioning activities, training of Romanian future 
operation, technical & maintenance personnel has been started. The signed contracts have 
contained provisions related to the training of key personnel approximately 95 persons, the 
rest of Romanian staff working under Canadian specialists supervision in commissioning / 
first operation of the plant. In this way some basic practical knowledge have been acquired by 
Romanian staff in all plant technical, operation and maintenance fields. 
 
Training specialists formal training has been started under the new contact signed in 1992. A 
Canadian Training Manager has been designated to Cernavoda Project to transfer the training 
and technology methods, methods applied in nuclear worldwide. 
 
Systematic Approach to Training 
 
The Systematic Approach to Training (S.A.T.) is an universal model for training system 
development established by nuclear utilities worldwide. The SAT model provides a basis 
from which to measure the effectiveness of training, leading to on-the-job competency. 
 
The main characteristic of SAT: Focused for learning objectives. 
  
Why SAT? To guarantee the performing of a proper training, the effectiveness of training 
measurement and a continuous improving of the process. 
 
How is it applied? Going over each phase of SAT in established order, in order to obtain the 
expectations. 
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Implementation of Systematic Approach to Training for Cernavoda staff training has been 
started since 1993. A Plant Training Department has been established, having the 
responsibility to evaluate training done, to organize all training activities and keep record of 
the committed training. In addition to the dedicated staff, the Training Coordinator positions 
have been introduced. In this way, training activity’s monitoring has been pushed inside of the 
organization. 
  
The dedicated instructors and OJT trainers have been indoctrinated to observe and implement 
SAT principles for all the training activities. Based on this, they have been qualified to fulfil 
Regulatory Body requirements.  
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Analysis methods used at Cernavoda NPP: 
 
In the analysis phase, the training needs are determined. When training is selected as a part of 
the solution, the analysis phase creates the data that serves as the foundation for the 
systematic development or revision of training programs. This data is obtained from three 
sources: 
  
- Job needs 
- Learner needs, 
- Organizational needs. 
 
When done effectively, analysis phase is a cost benefit: it saves more than it costs by ensuring 
that training resources are spent where they are most needed. 
 
The products of analysis can include descriptions of training deficiencies, recommended 
solutions, required content, and if a specific training program is being developed, a list of 
tasks for job performance. Job analysis is specifically used to develop a task list. 
 
For the beginning, in 1993, the job analysis at Cernavoda was done taking into consideration 
the Canadian experience. The Training Requirements for similar positions from Canadian 
plants have been considered, and they were adapted to the Romanian educational system, 
existing industrial experience and cultural environment. The result of this stage has been the 
JRTR’s (Job Related Training Requirements ) for each position from Chart Organization. 
  
In addition to these and using the defined JRTR’s, cover path career has been established for 
main activities: mechanical, Electrical I&C, General Services maintainers, operators, system 
engineers, engineering staff, etc. 
 
At this moment, we are trying to improve the training process implementing an evaluation 
procedure what was recently approved and correcting the process using new job analysis. 
Job analysis methods used at Cernavoda NPP are: 
 
-Verification Analysis; 
-Table-Top Analysis (TTA). 
 
Verification Analysis 
 
Verification analysis is the process of reviewing tasks list of similar job positions to extract 
task statements that match or nearly match the job being analysed. 
Sources of tasks lists used at Cernavoda: 
 
-PLGS for licensed operators; 
-ACAD documents for technical staff. 
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Table-Top Analysis 
 
Table-Top Analysis (TTA) steps are: 
 
1. Developing a list of tasks performed in the job; 
 
2. Validating the task list; 
 
3. Selecting tasks for training; 
 
4. Entering all tasks in task-to-training matrix. 
 
Table-Top Analysis at Cernavoda NPP 

 
TTA was used to verify the tasks that currently exist into the training programs. 
Once the tasks lists have been generated, the tasks were compared with existing tasks and 
training materials, and the necessary revisions were made. 
 
Premises: 
 
1. Expert workers are better able to describe / define their job than anyone else; 
2. Any job can be effectively and sufficiently described in terms of the tasks that 

successful workers perform in that job; 
3. All tasks have direct implications for the knowledge, skills and attitudes that workers 

must have in order to perform the tasks correctly. 
 
Conditions of success: 
 
- Select carefully the group of Expert Workers (Expert Panel); 
- Select a facilitator to guide the team through the two or three-day session to complete 

the task list; 
- Schedule the Table-Top Sessions. 
 
The Expert Panel consists of: 
 
1. Senior Superintendent (or Manager); 
2. Job incumbents or their supervisor; 
3. Applicable Superintendent; 
4. Department / Compartment Training coordinator; 
5. Training Experts (facilitator). 
 
The Table-Top Analysis steps used at Cernavoda NPP are: 
 
1. Developing a preliminary list of tasks performed in the job; 
2. Validating the task list; 
3. Completing the list with the related human factors competencies; 
4. Selecting tasks for training (rating them); selecting human factors competencies for 

training; 
5. Entering all the selected tasks and competencies into a task-to-training matrix; 
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6. Comparing the presumed objectives to accomplish the task with the objectives lists of 
the existing courses, for each task in that matrix; 

7. Writing down the objectives which are not in the existing courses; 
8. Grouping these objectives under an adequate course title; 
9. Allocating course codes for these new courses; 
10. Filling in the matrix the code(s) of course(s) which contain(s) the objectives necessary 

to accomplish the task ; 
11. Writing down the JRTR by totalizing the resultant lists of courses. 
 
Preliminary Task List Development 
 
1. Take a job position and its related job description 
2. Take each activity and determine if an adequate procedure exists to accomplish 

the job; if the procedure exists, give the activity a rating and move to the next 
activity; 

3. If the job incumbent is trained to perform a specified activity by off-site 
qualification, list that activity but flag it (allocate a title and a code course for 
that training later); 

4. If a procedure does not exist, use the expert judgment to determine what tasks 
are required to perform the activity; 

5. List the tasks in a logical sequence. Micro-task identification is not required 
usually for these activities.  

 
Exemple: 
 
(System Engineer responsibilities regarding jumpers): 
 
Providing technical input to Operation in evaluating, initiating, reviewing and processing 
temporary modification to his system (Jumper Record System) 
 
One of the task required to do this activity: 
 
Raise the necessary work requests and produce any workplans, etc. required to install the 
jumper and will expedite the jumper through the approval / planning process. 
 
Micro-tasks are: 
 
- Obtain Work Request Form  
- Completes WR form 
- Takes Completed WR form to Planning 
- Etc. 
 
6. Compile a task list for each duty area and assign each a unique identifier; 
7. Summarize and review the information obtained; 
8. Note deficiencies in documentation on a form; 
9. Identify duty areas that group tasks into similar topical areas (for training 

purposes). 
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Human Factors Competencies 
 
Experience has shown that technical competencies are not sufficient to ensure the total 
competence of Cernavoda NPP personnel and performance according to established 
international standards. Experience has also shown that these human factors have not always 
been fully identified, particularly for more complex tasks. For this reason, when considering 
the jobs, tasks and competencies of the personnel should also address the following human 
factor competencies: 
 
Communication: 
 
- Interfaces with other departments; 
- Interfaces with outside agencies or groups; 
- Inform management of plant conditions; 
- Conduct group presentations or meeting; 
- Write reports, procedures and other documents; 
- Report problems and identify solutions. 
 
Team building and team work 
 
- Promote team work and apply team skills; 
- Demonstrate respect for individuals 
- Request needed advice and guidance. 
 
Management and Supervision: 
 
- Enforce standards of performance; 
- Use coaching and teaching methods with subordinates and trainees; 
- Demonstrate initiative and perseverance; 
- Apply informed judgement; 
- Motivate subordinates; 
- Supervise subordinates; 
- Counsel subordinates; 
- Provide constructive feedback; 
- Plan and organize work. 
 
Leadership 
 
- Exhibit composure during abnormal / emergency events; 
- Intervene to restore a colleagues composure; 
- Advocate an attitude of conservatism for reactor safety; 
- Promote a constructive questioning attitude; 
- Exhibit a positive, optimistic attitude; 
- Establish an environment, which encourages dialogue. 
   
Analytical methods 
 
- Apply problem solving fundamentals; 
- Establish priorities; 
- Recognize risks and consequences. 
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Man-machine interface 
 
- Recognize weaknesses in procedures and other documentation; 
- Recognize man-machine interface weaknesses in plant controls and displays. 
 
Select tasks for training 
 
It is an accepted practice to rate tasks on a number of criteria. Each may aid in the 
determination of how to proceed with the incorporation of the tasks into initial and continuing 
training as appropriate. Ratings are typically given to the Difficulty, Importance and 
Frequency of the task, and we used the same approach. 
  
It is important to understand how the job analysis data may be used in the design of training 
programs. Typically, training programs are developed for people new to the job, and we 
developed few training programs to include in the initial training program: 
 
- New employees Orientation Training Program 
- Industrial Safety Training Program 
- Science Fundamentals Training Program 
- Nuclear Technology Training Program 
- Radioprotection Training Program 
- Etc. 
 
Instruction in these initial training programs is designed to ensure that trainees, upon 
completion of the initial training program, are able to do the job for which they have been 
trained. 
 
We found some tasks whose frequency of performance is so low that it may not be prudent to 
train personnel on those tasks in the initial training program. 
  
For example, there may be a component in a system that is taken out of service every several 
years. Training on tasks associated with the preparation, removal, inspection, repair and 
reinstallation of the component would likely be forgotten by the time it was needed. 
    
We identified a task like this as a task that should be trained on just prior to the event or “just 
in time” training. It may also be the case that some tasks are performed by only a small subset 
of job incumbents. In such cases, personnel with the appropriate training and experience 
would be hired if possible, or training would be given on a mentor basis by Subject Matter 
Experts (SME).  
 
Criteria for selecting tasks for training 
 
Using the validated task list prepared, the SME’s rated each task as to its Difficulty, 
Importance, and Frequency. 
 
Importance of Task Performance 
 
Importance reflects the potential consequences of improper task performance. Effects on plant 
operation, industrial safety, radiological safety, public safety, procedural and regulatory 
compliance, and corporate liability should be considered. We rated the importance as follows: 
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LOW (1) -  not important to station power production or personnel or equipment safety. 
Limited or no personnel risk due to radiological conditions. Improper task performance has 
insignificant administrative consequences. No OP&P action required.  
 
MEDIUM (2) – Important to station power generation but not important to personnel or 
equipment safety, although minor damage to equipment may occur. The potential exists for 
risk of procedural non-compliance or exceeding administrative exposure limits. OP&P action 
required, not immediate. 
 
HIGH (3) – Important to safety of personnel, equipment or public. Personnel injury or 
equipment damage to very expensive or safety related equipment may result. Important to 
safety of personnel due to exposure rates or contamination levels. The consequences of 
improper task performance may include regulatory compliance problems or high cost of 
corrective actions. OP&P action required, immediate action required.  
 
Difficulty of Task Performance 
 
Difficulty reflects how hard it is to LEARN a task. 
 
LOW (1) - the individual can learn proper task performance with little or no help. 
 
MEDIUM (2) - the individual can learn proper task performance, but a significant amount 

of time is required. It is better to provide training on the task. 
 
HIGH (3) - Individual cannot learn proper task performance without training. 
 
Frequency of task Performance 
 
Frequency indicates how often one individual performs a task. The specific distinctions 
between the ratings were evaluated for each job position. 
 
LOW (3) – Performed ½ yearly 
 
MEDIUM (2) – Performed quarterly 
 
HIGH (1) – Performed monthly 
 
Rating the tasks 
 
The resultant rate of a task was the sum of the frequency, difficulty and importance rates of 
the task. The specific distinctions between the ratings were evaluated for each job position. 
 
Usually, if the resultant rate was 3, we decided that no formal training is needed. If the 
resultant rate was 4 but frequency rate was 1 we usually decided that a procedure study, self-
study or mentoring is adequate, no formal training is needed. For resultant rates greater than 4 
we usually decided that formal training (i. e. Initial, Continuing, On-The-Job Training or Just 
in Time Training) is needed. For frequency rate 3 and resultant rate 8 we decided that 
refresher training is needed. 
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Examples: 
 
Fig. 1: Task list for technician, Dosimetry Lab  
 
Fig. 2: JRTR for technician, Dosimetry Lab 
 
Fig. 3: JRTR for technician, Environmental Control Lab 
 
Fig. 4: Task list for IT engineer, Training Support and Registration Office. 
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FIG. 1. Task list for technician, Dosimetry Lab. 
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FIG. 2. JRTR for technician, Dosimetry Lab. 
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FIG. 3. JRTR for technician, Environmental Control Lab. 
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FIG. 4. Task list for IT engineer, Training Support and Registration Office. 
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