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FOREWORD 
 

By Yukiya Amano 
Director General 

 
One of the statutory functions of the IAEA is to establish or adopt standards of 

safety for the protection of health, life and property in the development and application 

of nuclear energy for peaceful purposes, and to provide for the application of these 

standards to its own operations as well as to assisted operations and, at the request of 

the parties, to operations under any bilateral or multilateral arrangement, or, at the 

request of a State, to any of that State’s activities in the field of nuclear energy. 

The following bodies oversee the development of safety standards: the 

Commission on Safety Standards (CSS); the Nuclear Safety Standards Committee 

(NUSSC); the Radiation Safety Standards Committee (RASSC); the Transport Safety 

Standards Committee (TRANSSC); and the Waste Safety Standards Committee 

(WASSC). Member States are widely represented on these committees. 

In order to ensure the broadest international consensus, safety standards are 

also submitted to all Member States for comment before approval by the IAEA Board 

of Governors (for Safety Fundamentals and Safety Requirements) or, on behalf of the 

Director General, by the Publications Committee (for Safety Guides). 

The IAEA’s safety standards are not legally binding on Member States but may 

be adopted by them, at their own discretion, for use in national regulations in respect 

of their own activities. The standards are binding on the IAEA in relation to its own 

operations and on States in relation to operations assisted by the IAEA. Any State 

wishing to enter into an agreement with the IAEA for its assistance in connection with 

the siting, design, construction, commissioning, operation or decommissioning of a 

nuclear facility or any other activities will be required to follow those parts of the 

safety standards that pertain to the activities to be covered by the agreement. 

However, it should be recalled that the final decisions and legal responsibilities in any 

licensing procedures rest with the States. 

Although the safety standards establish an essential basis for safety, the 

incorporation of more detailed requirements, in accordance with national practice, 

may also be necessary. Moreover, there will generally be special aspects that need to 

be assessed on a case by case basis. 

The physical protection of fissile and radioactive materials and of nuclear 

power plants as a whole is mentioned where appropriate but is not treated in detail; 

obligations of States in this respect should be addressed on the basis of the relevant 

instruments and publications developed under the auspices of the IAEA. Non- 

radiological aspects of industrial safety and environmental protection are also not 

explicitly considered; it is recognized that States should fulfil their international 

undertakings and obligations in relation to these. 

The requirements and recommendations set forth in the IAEA safety standards 

might not be fully satisfied by some facilities built to earlier standards. Decisions on 

the way in which the safety standards are applied to such facilities will be taken by 

individual States. 

The attention of States is drawn to the fact that the safety standards of the 



IAEA, while not legally binding, are developed with the aim of ensuring that the 

peaceful uses of nuclear energy and of radioactive materials are undertaken in a 

manner that enables States to meet their obligations under generally accepted 

principles of international law and rules such as those relating to environmental 

protection. According to one such general principle, the territory of a State must 

not be used in such a way as to cause damage in another State. States thus have an 

obligation of diligence and standard of care. 

Civil nuclear activities conducted within the jurisdiction of States are, as any 

other activities, subject to obligations to which States may subscribe under 

international conventions, in addition to generally accepted principles of international 

law. States are expected to adopt within their national legal systems such legislation 

(including regulations) and other standards and measures as may be necessary to fulfil 

all of their international obligations effectively. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EDITORIAL NOTE 

 
An appendix, when included, is considered to form an integral part of the standard and 

to have the same status as the main text. Annexes, footnotes and bibliographies, if included, are 

used to provide additional information or practical examples that might be helpful to the user. 

The safety standards use the form ‘shall’ in making statements about requirements, 

responsibilities and obligations. Use of the form ‘should’ denotes recommendations of a 

desired option. 

The English version of the text is the authoritative version. 
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1. INTRODUCTION 
 
 
 
 

BACKGROUND 

 
1.1. In order to achieve and maintain high levels of safety, nuclear power plants 

are required to be staffed with an adequate number of highly qualified and 

experienced personnel who are duly aware of the technical and administrative 

requirements for safety and are motivated to adopt a positive attitude to safety, as 

an element of safety culture, Ref. Safety of Nuclear Power Plants: 

Commission ing and  Operation, Safety Standards Series No. SSR-2/2 (Rev. 1) 

[1]. Efforts should be made to ensure that qualified candidates are recruited or 

selected for promotion. To establish and maintain a high level of competence, 

appropriate staff training and qualification programmes should be in place at the 

plant and kept under constant review to ensure their relevance. 

 
1.2. This Safety Guide was prepared under the IAEA programme for safety 

standards for nuclear power plants. The present publication is a revision of and 

supersedes the IAEA Safety Guide o n  Recruitment, Qualification and Training of 

Personnel for Nuclear Power Plants, issued in 2001 as Safety Series No. NS-G-

2.8. It elaborates on and supplements Section 3 of the Safety Requirements 

publication on Safety of Nuclear Power Plants: Commissioning and Operation 

Ref.[1], on the qualification and training of nuclear power plant personnel to ensure 

safe operation. It is related to R e f .  T he Safety Guide on the Operating 

Organization for Nuclear Power Plants, Safety Standards Series No. NS-G-2.4 [2], 

which presents recommendations on the organizational structure for a nuclear 

power plant and thereby provides a basis for plant staffing. 
 

 
 

OBJECTIVE 

 
1.3. The objective of this Safety Guide is to outline the various factors that should 

to be considered in order to ensure that the operating organization has a sufficient 

number of competent personnel for safe operation of a nuclear power plant. In 

particular, the objective of this publication is to provide general recommendations 

on the recruitment and selection of plant personnel and on the training and 

qualification practices that have been adopted in the nuclear industry since the 

predecessor Safety Guide was published in 2001 (see paragraph 1.2). Together 

these elements constitute the systems which support the effective delivery of 

competent personnel. In addition, this Safety Guide seeks to establish a framework 

for ensuring that all managers and staff employed at a nuclear power plant 

demonstrate their commitment to the management of safety to high professional 
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standards. In addition the application of the recommendations of this safety 

guide will support the fostering of a strong safety culture. 

 

SCOPE 

 
1.4. This Safety Guide deals specifically with those aspects of qualification and 

training that are important to the safe operation of nuclear power plants. It provides 

recommendations on the recruitment, selection, qualification, training and 

authorization of plant personnel; that is, of all personnel in all safety related functions 

and at all levels of the plant. Some parts or all of this Safety Guide may also be used, 

with due adaptation, as a guide to the recruitment, selection, training and qualification 

of staff for other nuclear installations (such as nuclear fuel cycle facilities). 
 

 
 

STRUCTURE 

 
1.5. Section 2 provides guidance on the recruitment and selection of suitable 

personnel for a nuclear power plant. Section 3 provides guidance on the establishment 

of personnel qualification, explains the relationship between qualification and 

competence, and identifies how competence may be developed through education, 

experience and training. Section 4 deals with general aspects of the training policy 

for nuclear power plant personnel: the systematic approach, training settings and 

methods, initial and continuing training, and the keeping of training records. Section 

5 provides guidance on the main aspects of training programmes, including those 

for specific categories of personnel. Section 6 provides  recommendations on 

facilities and materials used for training. Section 7 defines authorization and 

provides guidance on who should be authorized to perform certain tasks, or to hold 

certain positions in which they have direct control or supervision of changes in the 

operational status of the plant or have duties with a direct bearing on safety. In using 

the guidance from each section it should be recognized that competence can be 

developed in different ways and that the balance and reliance placed on selection, 

education, experience and training may vary. 

 
 

 
2. RECRUITMENT AND SELECTION 

 
 
 

STAFFING ARRANGEMENTS 

 
2.1. The operating organization should be staffed with competent managers and a 

sufficient number of qualified personnel having due awareness of the technical and 

administrative requirements for safety of a nuclear power plant and the motivation to 
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adopt and promote an attitude of safety awareness. A sufficient number of 

experienced staff, supplemented as necessary by consultants or contractors, should be 

available to ensure the safe operation of the plant, so that duties relevant to safety 

maybe carried out without undue haste or pressure. Attitude towards safety should 

be a selection criterion in hiring or promoting plant personnel. 

 
2.2. The plant staffing plan should be regularly reassessed and updated in 

accordance with necessary organizational changes. Organizational changes can result 

from changes to work programmes, from adoption of a new technology, changes in 

life cycle stage, or from the feedback of operating experience, especially when 

significant improvements in safety or in the understanding of root causes can help 

to avoid the recurrence of events. Issues as diverse as age profiles of plant personnel, 

advances in automatic control or changes in waste management policies could 

initiate such a reassessment process. Staff fluctuation, loss of young staff and 

motivation problems for special situation of plants facing shutdown within the next 

few years should be taken into account. 

 
2.3. More information on the organizational arrangements for the staffing of nuclear 

power plants, the basis for the organizational plan and factors affecting the 

organizational structure can be found in Ref.[2]. 
 

 
 

RECRUITMENT POLICY 

 
2.4. The recruitment and selection of personnel who can meet established 

competence requirements is essential for the safe and reliable operation of a nuclear 

power plant. The operating organization is responsible for the recruitment and 

selection of staff. Suitably qualified personnel should be selected and recruited in 

accordance with approved procedures. 

 
2.5. The recruitment and selection policy at a nuclear power plant should be 

aimed at retaining a pool of experienced staff covering a broad range of operational 

and safety expertise. A broad distribution of both age and experience should be 

established to ensure “that the necessary knowledge, skills and safety expertise are 

sustained at the plant, and that long term objectives of human resources policy 

are developed and are met.” Ref.[1] 

 
2.6. Motivational and career development aspects relating to individuals and to the 

organization as a whole should be considered in the recruitment and selection 

processes. Hiring employees from within the operating organization permits high 

quality work to be rewarded and motivates personnel to enhance their competence so 

as to enable them to apply for higher positions. Job stability is an asset that the 

operating organization should use to sustain motivation while finding the right 
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balance between internal promotion and external recruitment. 

 
2.7. It may be necessary to hire personnel externally if positions at the plant cannot 

be filled internally because of a shortfall of staff with the necessary level of education 

or appropriate experience. Candidates with relevant qualifications and experience 

may be recruited from conventional power plants, design groups and nuclear research 

establishments, and may be given appropriate practical experience and training at a 

nuclear power plant under the guidance of experienced staff. Candidates from 

conventional power plants should be given due consideration for recruitment to direct 

operations and maintenance positions, because of their greater experience in routine 

operations and maintenance and their ability to cope with the needs of day to day 

operations. 

 
2.8. When the formal requirements for experience cannot be met, consideration 

should be given to recruit p e r s on n e l  directly from schools, technical colleges 

and universities, etc. Specialized training should be provided in theoretical 

disciplines as well as on the job through specific system, equipment and simulator 

training at the plant and at other organizations domestically and abroad. Whilst 

recognizing that this has many benefits for an organization (e.g. diversity), where 

personnel are recruited in this way, the extent of training required should be 

systematically assessed. 

 
2.9. The operating organization should p l a n  f o r  the recruitment and selection 

of personnel for a new plant. That can be anticipated in terms of positions and 

recruitment schedulesto be prepared in advance of the beginning of plant 

construction. The replacement of personnel who reach retirement age at an 

existing operational plant or the appointment of personnel to decommission a plant 

should also be anticipated, in order to prepare recruitment and selection schedules. 

However, vacancies also arise through personnel leaving or moving to other 

positions, or through premature retirement. Such situations require some flexibility 

in the recruitment and selection processes described in this section. 

 
2.10. The operating organization should ensure that all operating staff whose duties 

have a bearing on safety be medically examined at the time of recruitment and 

periodically thereafter, to ensure that their state of health is suitable for the duties and 

responsibilities assigned to them. Aptitude tests should be used where applicable. 

For key and critical positions, operating organizations may also conduct 

psychological tests. Medical fitness for duty requirements should be clearly defined 

for each position. All site personnel who may be occupationally exposed to radiation 

at the plant should be subject to initial and periodic medical examinations as 

appropriate. 

 
2.11. The prohibition of alcohol consumption and drug abuse should be strictly 
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enforced. A testing programme to identify personnel with a tendency towards drug 

or alcohol abuse should be established. Personnel prone to drug or alcohol abuse 

should not be employed. 

 

 

SELECTION PROCESS 

 
2.12. The selection of staff should be based on an anticipation of how well a candidate 

will develop the required competence, through additional education, experience, 

training and development. At this stage, the person’s potential for occupying higher 

positions may also be taken into account. 

 
2.13. The selection process should include the following steps: 

 
— establishing the criteria for accepting or rejecting applications and for 

classifying acceptable candidates; 

— obtaining information about the candidates; 

— interviewing the candidates; 

— objective testing of the candidates to measure their aptitude for the job; 

— assessing information on candidates against the criteria in order to reach a 

decision; 

— applying the requirements for medical and psychological fitness for duty in that 

position. 

 
2.14. The selection criteria should be based on the requirements for the position in 

question. The required entry level competences developed through education, 

experience and prior training should be cited (see Section 3). 

 
2.15. The selection criteria should include such factors as education, experience, 

problem solving ability, emotional stability, motivation, initiative, communication 

skills, work background and, where required, mechanical aptitude. In addition, specific 

safety culture related attributes such as a questioning attitude, a rigorous and prudent 

approach, and communication and learning abilities should be taken into consideration 

in selecting candidates at a nuclear power plant. 

 
2.16. Control room staff and other personnel who may have to respond to an 

emergency should be considered for their ability to work together as a team in 

emergency conditions. In the allocation of staff to particular teams, the likely 

personal interactions should be taken into account. In the interests of safety, 

mechanisms should be established for signalling changing circumstances that 

would require a reallocation of staff to avert potential conflict. 

 



 

2.17. Some recruited personnel may have to take extended periods of time for 

gaining additional experience, training or even further education to reach the level of 

competence necessary for the position they will eventually occupy. The selection 

process should identify those recruits who are prepared to learn or be trained, who 

meet the entry requirements of the relevant courses, and who are likely to achieve the 

required competence and to benefit from self-assessment. 

 
2.18. Managerial and supervisory positions could be filled either by promoting staff 

from within the organization or by recruiting individuals from outside. The 

candidates for such positions should be selected on the basis of criteria that favour 

appropriate attitudes towards safety and that emphasize proven, conservative, safety 

enhancing decision making. The following factors should be taken into account Ref. 

Selection, Competency Development and Assessment of Nuclear Power Plant 

Managers, IAEA-TECDOC-1024 [3]: 

 
— management skills, including analytical, supervisory, leadership and 

communication abilities; 

— experience (performance in previous jobs); 

— education and training; 

— knowledge of plant operations; 

— psychological and physiological characteristics; 

— attitudes towards quality and nuclear safety; 

— attitudes towards learning and -self-learning; 

— attitudes towards the training and career development of subordinates. 

 
2.19. The final selection of a candidate should be based on predetermined criteria, in 

order to reduce the influence of subjective factors. The relevant recommendations 

should be made by a group of skilled and knowledgeable staff who are familiar with 

the competence required for the position to be filled and with the human resources 

policies of the operating organization. 

 

Where no candidate is found who meets the criteria, a structured process 
should be applied to determine appropriate temporary arrangements for 
covering vacant positions. 
 
 

RECRUITMENT PROGRAMME FOR NEW NUCLEAR POWER PLANTS 

 
2.20. Utilities planning to build a first nuclear power plant or the first of a new type 

of plant with significant technological differences should begin their recruitment 

and training programmes for the new plant earlier than those who already have 

experience with such a plant and can call upon an existing pool of expertise. Initial 

recruitment should be completed in sufficient time before the commissioning of a 

plant to allow staff to gain experience of the design and construction by 
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working alongside contractors and commissioning personnel, and to receive 

appropriate training and familiarize themselves with the plant. By participating in 

design and construction activities, personnel will acquire a better understanding of 

the design intents and the assumptions on which the safety criteria are based and 

the technical characteristics of the plant. 

2.21. The operating organization should prepare a schedule showing how the initial 

recruitment and selection of plant personnel will be planned and implemented. If a 

plant is the first of several of a type to be built, the period covered by this schedule 

should begin with the start of construction work. As additional plants are constructed 

and operated, this period may be reduced. The general features of the schedule for the 

first plant should be those indicated in paragraphs 2.22–2.25. 

 
2.22. A few senior managers, particularly the plant manager and deputy plant 

manager, should be recruited at the very beginning of the recruitment period, since 

their first duties include supporting the pre-operational activities and planning and 

carrying out further recruitment and training. Particular attention should be given to 

the early recruitment of shift supervisors and senior operators. 

 
2.23. Relatively early recruitment of operators and technicians is advisable for a 

new plant. Time should be allocated for performing duties for which no training is 

required or which can be accomplished under supervision before commissioning. 

Time should also be allocated to operators and technicians for accomplishing the 

training required before they assume the full responsibilities of their positions. 

Some of these personnel could be assigned to the plant supplier or construction 

organization to acquire experience with new and/or complex equipment during 

construction. 

 
2.24. An important aspect of training for technicians should be to work with the 

construction organization and commissioning personnel in the checking and initial 

calibration of instruments and controls, and in the initial operation of equipment prior 

to fuel loading. This also provides a valuable opportunity for personnel to familiarize 

themselves with parts of the plant which will subsequently have limited or no access. 

Some individuals may therefore be recruited and employed at the site well before the 

commencement of operation. 

 
2.25. Initial recruitment of the most experienced craftspersons needed for a new 

plant should start about one year after recruitment of the operators and technicians. 

While senior craftspersons may receive specialized training at suppliers’ plants 

during the assembly and pre-shipment testing of special equipment such as diesel 

or gas turbine sets, large pumps or fuel handling equipment, most craftspersons are 

hired when they are needed. Craftspersons generally do not require lengthy training 

programmes, unless the particular skills asked of them are as yet unavailable to the 

operating organization, such as those of a certified nuclear welder. Recruitment 
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should continue according to operational needs, with account taken of any training 

that may be necessary and of the opportunities available to give recruits work in 

construction and commissioning in order for them to gain first hand experience 

with the installed equipment and systems. 

 

 

3. COMPETENCE AND QUALIFICATION 
 
 
 

QUALIFICATION REQUIREMENTS 

 
3.1. .The operating organization should ensure that competence1 and qualification2 

requirements are established for positions related to safety in the organization. 

 

3.2. The operating organization should ensure that all personnel who  is required to 

perform duties that affect safety have a sufficient understanding of the plant and 

its safety features and sufficient other competences, such as management and 

supervisory skills, to perform their duties safely. In a graded approach according to 

their assigned duties and tasks, all personnel should be trained in safety 

management in their areas of responsibility. 

 
3.3.  Before undertaking any safety related work, staff should demonstrate the 

appropriate knowledge, skills and attitudes to ensure safety under a variety of 

conditions relating to their duties. Staff should be trained in the safety management 

principles that are of relevance to their work, and in how to promote safety culture 

and conservative decision making by means of positive feedback and recognition. 

 
3.4.  Where appropriate to the tasks and activities undertaken by particular plant 

personnel, competence in management and supervision, leadership, appreciation and 

use of analytical methods, and other ‘soft skills’ should be demonstrated by plant 

personnel.  

 
3.5. The competence of plant personnel should also include such aspects of safety 

culture as a questioning attitude, a rigorous and prudent approach to safety, and the 

necessary communication skills. 

 
3.6. When personnel are to be replaced, a reasonable amount of time overlap should 

be provided for knowledge transfer from one generation to another so that 

                                                           
1 Competence is the ability to apply skills, knowledge and attitudes in order to perform an activity 

or a job to specified standards in an effective and efficient manner. Competence may be developed through 

education, experience and formal vocational training. 
2 Qualification is a formal statement resulting from an assessment or audit of an individual’s 

competence to fill a position and perform all duties assigned to that position in a responsible manner. 
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replacement personnel can acquire an understanding of their new duties and 

responsibilities and of on-going activities prior to assuming their positions. The 

competence of each individual should be assessed against established 

requirements before that individual is assigned to a position. 

 

3.7. The competence of all individuals should be fully assessed periodically by 

various means while they perform the duties allocated to their position; the 

assessment should also cover the actual individual performance in the workplace. 

The requirements should be established in such a way as to ensure that the 

competences are appropriate to the tasks and activities to be performed. 

 
3.8. Appropriate records of assessments against competence and qualification 

requirements should be established and maintained for each individual at the plant. 

 
3.9. Only qualified persons should be entrusted with functions important to the safe 

supervision, operation and maintenance of a nuclear power plant. These functions and 

the related duties and responsibilities should be clearly indicated in the description of 

the operating organization and of each position (work assignment). For each category 

of personnel the necessary competence may be defined by means of: 

 
— educational level (academic qualification); 

— previous experience (including direct and related experience); 

— initial training and continuing training. 

 
3.10. Irrespective of any formal authorization issued by other bodies, it should be the 

responsibility of the operating organization to ensure the appropriate qualification of 

all on-site and off-site personnel. The responsibility of ensuring that individuals 

remain appropriately qualified should rest with the operating organization, although 

individuals should accept some responsibility in maintaining and developing their 

own competence through continuing professional training. 

 
3.11. The need for specific skills and knowledge will be different for different 

functional levels and positions. The balance between managerial and technical 

competences should be evaluated by the operating organization in establishing 

qualification requirements. 

 
3.12. Medical fitness requirements should be specified and satisfied, in particular for 

those positions that are safety related or for those persons who could be subject to 

occupational radiation exposure. 

 
3.13. The operating organization should determine positions where a formal 

authorization is required before a person is assigned to a designated position (see 

Section 7). 



 

 

 

EDUCATIONAL BACKGROUND 

 
3.14. Education provides the general knowledge, including attitudes and behaviours, 

and develops the intellectual skills that are the foundations of competence; therefore 

education should be taken into consideration in the preparation of training 

programmes for plant personnel. Educational requirements should be accorded great 

importance for all plant positions. Training programmes should be used to 

complement formal education with practical and job related knowledge and skills. 

 
3.15. For all categories of personnel, the educational requirements should be 

appropriate for their duties and responsibilities.  

 
3.16. On the basis of an analysis of the actual abilities (knowledge and skills) 

developed through the national education system, the operating organization should 

decide which educational qualifications are necessary for each particular position at 

its plant. 

 
3.17. On the basis of a graded approach, the personnel involved in plant operating 

functions should be sufficiently knowledgeable about the basics of all the disciplines 

affecting plant operation, including radiation protection and nuclear safety. 

Specifically, a job related educational background in engineering, reactor physics or 

nuclear technology should be required of the plant manager, heads of departments 

(divisions), shift supervisors and reactor operators. 

 
3.18. The managers and technical specialists should possess a wide knowledge of 

general science and technology (physics, mathematics, chemistry, thermodynamics). 

Managers, shift supervisors and operators should have knowledge of nuclear science 

and nuclear engineering disciplines. The scope of knowledge, and therefore the 

educational requirements, should be commensurate with the position to be occupied. 

Managers and technical specialists should have in depth knowledge of the specific 

areas relating to their work (for example, in scientific, mechanical, electrical, 

electronic, chemical or civil engineering). Persons recruited for managerial positions 

should have an educational background in administrative aspects and human resources 

management. 

 
3.19. Managers and technical specialists should have a university degree or 

equivalent certification in management, engineering or science, or some other 

educational background appropriate for the education system of the State concerned 

and the specific job assigned. They may have attained the required competence also 

through appropriate experience and training, as permitted by the regulations of the 

State. Many positions, however, should be filled by personnel having credentials 

Commented [CR22]: 05/11/2018, comment from ONR - UK 

Commented [CR23]: 05/11/2018, comment from ONR - UK 



 

established strictly by formal education. For example, the title electrical engineer is 

established by formal degree and cannot be obtained by way of experience or training. 

 
3.20. As a general rule, the education of technicians should provide them with the 

following: 

 
— a good grasp of the basic sciences that form the foundation of the area of 

technology in which they will be working; 

— in depth knowledge of the fundamentals in their area of technology; 

— practical training and experience in the application of their knowledge and 

skills; 

— an overview of the interfaces between their specific field of technology and the 

technologies to which it relates; 

— the capability to communicate, which includes oral, written and technical 

communication (including mechanical drawings and electrical and electronic 

circuit diagrams). 

 
Although there is no special need to be highly trained in manual skills, technicians 

should be familiar with the work and skills of craftspersons. 

 
3.21. Craftspersons should have highly developed manual skills and corresponding 

knowledge, which can be acquired in vocational schools or apprenticeship programmes. 

 
3.22. The following practices in relation to educational requirements are common in 

most States, Ref. World Survey on Nuclear Power Plant Personnel Training, IAEA-

TECDOC-1063 [4]: 

 
(a) Managerial positions (plant manager, deputy plant manager, operations 

manager, safety manager, maintenance manager, quality assurance manager, 

technical support manager and training manager) should be occupied by 

university graduates in scientific, engineering or physical sciences.  

(b) The other positions for which a university level education is normally required 

are those of shift technical adviser and safety engineer. Reactor physicists, 

radiation protection officers, plant chemists and maintenance engineers will 

generally have university degrees, and some of the more junior staff may also 

have completed university level education. 

(c) The plant and/or unit and/or control room shift supervisor will often hold a 

degree from a university or engineering college. For control room operators, a 

requirement to have a diploma from a technical school is current practice in the 

majority of States, although operators may have a university or engineering 

college degree. The position of field operator, as is common practice, requires 

as a minimum a secondary school diploma. 

(d) The remaining technical positions may be filled by graduates of vocational and 
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technical schools. 

 
3.23. Training instructors should have an approp r i a t e  background in an 

education related subject, in addition to a degree in an appropriate discipline in their 

area(s) of responsibility. 

 
3.24. Deleted.   

 

 
 

REQUIREMENTS FOR EXPERIENCE 

 
3.25. Experience is the knowledge gained and the skills developed while performing 

the duties of a position. Three principal grades of experience can be distinguished as 

follows: 

 
(a) General plant experience, which comprises a general knowledge of nuclear 

power plants and the related activities. This sort of experience may be gained 

by occupying various positions at different plants. 

(b) Plant familiarity, which is the detailed knowledge of a particular plant or 

activity, and which can only be obtained by way of day to day work in a 

particular position. 

(c) Breadth of experience, which relates to knowledge not directly connected with 

the duties of a particular position. It includes a knowledge of interfacing 

activities, and a wider knowledge of the plant and the operating organization 

which may extend to other activities outside the plant. 

3.26. General plant experience confers knowledge of the general properties of the 

plant (or of maintenance or similar activities) which is broadly applicable. This sort 

of experience can be acquired by working at different plants. Experience in several 

plants can add to the general plant experience of operating personnel, and in the same 

way, experience of maintenance in plants of different types adds to the general 

experience of maintenance personnel. By performing the tasks and duties of a position 

in an operating function, a knowledge of plant behaviour is built up over a period of 

time which, by a process of generalization, can be applied to a range of plants. The 

operators who need formal authorization should have some years of relevant 

plant experience, recognizing that a part of this experience may have been acquired 

in other plants, including conventional power plants. This type of knowledge appears 

to be retained for long periods, even after work in a plant has ended. 

 

3.27. Familiarity with a plant can only be acquired and maintained by working there 

in a certain position. Familiarity with the plant is essential for control room and other 

plant operators, because they should be able to recall details of that particular plant 

within the time limits allowed for actions and decisions. This type of knowledge is lost 



 

rapidly after regular work in the position has ceased. A mandatory refresher training 

should include retraining provision for personnel who have had extended absences 

from their authorized duties. 

 
3.28. Breadth of experience comprises knowledge of matters outside the activities 

immediately pertaining to a position. The breadth of experience depends on the range 

of work to which an individual has been exposed, and accordingly a utility can 

develop breadth of experience in its personnel by giving them a variety of job 

experiences. Many utilities have adopted job rotation on a regular basis as a policy. 

Persons in managerial and supervisory positions should have breadth of experience. 

Supervisors should have knowledge of the activities of all positions under their 

control. Further, in higher managerial positions, the decisions that have to be taken 

will frequently involve knowledge o f  not only subordinate positions but also of 

matters outside the plant organization, such as company policies. 

 
3.28.A. Managers and technical support staff should have knowledge in nuclear safety 

principles, safety assessment techniques and human performance in order to be able to 

perform support activities and review work activities in the field. 

 
3.29. In addition, safety culture and safety management experience are specific 

attributes to be taken into account in the selection and assignment processes for plant 

personnel. The nuclear experience should be required for positions in operations 

and plant management  because these specific attributes can be better acquired while 

working at a nuclear power plant or related nuclear facility. T h e   minimum amount 

of nuclear experience required for operational and plant management roles at a 

nuclear power plant should be specified . 

 

3.30. The experience requirements indicated in paragraphs 3.31–3.39 are examples 

of the length of time for which persons have typically been subject to the range of 

operations and experiences necessary to understand the particulars of a task or job 

position. However, these requirements may vary between States. The number of 

years should not be given as much importance as the quality of the experience, the 

competence of the organization from which that experience was gained or the level 

of responsibility that was accorded to the person during the time in which they were 

gaining the experience. Documented recommendations of educators, instructors 

and former employers should be given considerable importance in evaluating the 

experience and competence of an individual. Persons having previously held an 

authorization (licence) from a nuclear operating organization for a significant 

length of time should be considered to have documented experience. For plant 

managers, supervisory staff for plant work groups and control room operators, 

documented experience may be the best indicator of future work performance and 

safe operation. 

 



 

Managers and supervisory personnel 

 
3.31. Successful performance in subordinate positions is an acceptable form of 

experience for senior positions. The plant manager, deputy plant manager, operations 

manager, safety manager, maintenance manager, quality assurance manager, 

technical support manager and training manager should have a range of experience in 

positions of increasing responsibility (recommendations for the scope of this 

experience are given in the following paragraphs). The requirements for these 

positions and for the shift supervisors should include demonstration of leadership 

ability in relation to plant personnel and, on occasion, to contractors for whose 

activities they may become responsible. 

 
3.32. Plant managers should have experience in several key areas of plant activity 

such as operation, maintenance or technical support. This experience is usually 

gained over a period of between 10 and 15 years, but not less than five years. Plant 

managers should also have appropriate management experience. 

 
3.33. Heads of operations, maintenance, quality assurance, training and technical 

support should have sufficient experience in their respective fields of activity to 

develop specific competence and management ability. The head of operations 

should, in addition, have experience in reactor operations. This experience is 

usually gained over a period of between five and eight years, with a minimum of 

two to three years at nuclear power plants, of which six months should be at the site 

concerned (or a similar site). 

 

3.34. The head of nuclear safety, radiation protection and the person responsible for 

reactor physics should have gathered specific experience at comparable facilities. 

Sufficient experience i s  usually gained over a period of between four and six 

years at nuclear facilities, with a minimum of two to three years at nuclear power 

plants, of which six months should be at the site concerned (or a similar site). 

 
3.35. Shift supervisors should have operational shift experience in reactor operations 

at a nuclear power plant, with team and leadership experience. This experience is 

usually gained over a period of between four and six years, with a minimum of two to 

three years at an operating plant, of which 12 months should be at the site 

concerned (or a similar site). 

 
Operators 

 
3.36. Control room operators should have operational shift experience in nuclear or 

conventional power plants. Sufficient experience is gained over a period of 

between three and four years, of which a minimum of two years should be at a nuclear 

power plant, with six months at the site concerned (or a similar site). 



 

 
3.37. All other operators should have the experience appropriate to their duties and 

responsibilities. In general, one year of experience should be considered a minimum 

prerequisite for the field operator’s position (see Ref.[4]). 

 
Technicians and craftspersons 

 
3.38. Senior technicians and craftpersons should have between two and three years 

of practical experience. The other technicians and craftspersons should have the 

appropriate experience to demonstrate the skills necessary to perform their duties and 

discharge their responsibilities. 

 
3.39. Some experience for all categories of positions may be gained in design, 

construction and commissioning activities. Personnel involved in these activities 

should develop an understanding of the design intents and assumptions, of the safety 

criteria and of the technical characteristics of the plant. 
 

 
 

QUALIFICATION OF EXTERNAL PERSONNEL 

 
3.40. Contractors may perform a considerable part of the activities relating to safe 

operation of the plant, even though the prime responsibility for safe operation rests 

with the operating organization. The operating organization should ensure that 

contractor personnel involved in safety related activities are competent, qualified and 

medically fit to perform their assigned tasks. 

 
3.41. The contractors selected for specific safety related work should be required to 

provide documentary evidence that they and their staff have the appropriate training 

and qualification to perform the assigned work and, if necessary, the required 

certification. This information should be obtained prior to independent involvement 

of contractor personnel in these activities. Confirmation of relevant experience in 

carrying out similar work should  be requested of the contractor. 

 
3.42. All suppliers and contractors involved in design, engineering, manufacturing, 

construction, operation, maintenance or other safety related activities should be aware 

of the applicable standards while working at a nuclear power plant or for an operating 

organization. Suppliers and contractors should understand the safety culture, Ref. 

Safety Culture, Safety Series No. 75-INSAG-4, [9] demonstrated by the plant 

personnel. This understanding is mutually beneficial for the suppliers, the contractors 

and the operating organization. 
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4. TRAINING POLICY 
 
 
 

GENERAL  

 
4.1. The operating organization is responsible for training its own staff and 

ensuring that contractors’ staff are suitably trained and experienced so that all work 

is carried out safely. The operating organization is also required to make sure that 

all personnel who are assigned duties that can affect safety have a sufficient 

understanding of the plant and its safety features and sufficient competence, in 

areas such as management and supervisory skills, to ensure safe operation of the 

plant. This requires that staff competence be sustained by regular training and 

review, and that development programmes be used to ensure the continuous 

availability of competent staff to meet the needs of the organization, with account 

taken of retirements and promotions. 

 
4.2. The operating organization should formulate an overall training policy. This 

policy is the commitment by the operating organization and plant management to the 

training of personnel and an acknowledgement of the critical role that training plays 

in the safe, reliable operation and maintenance of the plant. 

4.3. The training policy should be known, understood and supported by all persons 

concerned. Plant department managers and the plant training manager should be 

involved in developing the training policy and implementing procedures, as a way of 

facilitating their acceptance of the policy. 

 
4.4. A training plan should be prepared on the basis of the long term needs and goals 

of the plant. This plan should be evaluated periodically in order to ensure that it is 

consistent with current (and future) needs and goals. Factors which can change a 

training plan include: commissioning experience, operational experience and 

decommissioning experience at the plants of the operating organization; feedback of 

operational experience from other plants; significant modifications to the plant or to 

the operating organization; changes in regulatory requirements; and changes in the 

State’s education system, staff fluctuation, loss of young staff and motivation 

problems for special situation of plants facing shutdown within the next few years. 

 
4.5. The training needs for duties important to safety should be considered a priority, 

and relevant safety requirements, plant procedures, references, resources, tools, 

equipment and standards should be used in the training process to ensure, as far as 

practicable, that errors, omissions and poor practices are not accepted. For these 

critical duties, the training environment should be as realistic as possible, to promote 

positive carry-over from the training environment to the actual job environment. 
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4.6. All aspects of safety should be covered in the training. Training as one of the 

means to promote safety culture, should be fully encouraged and supported by 

plant managers, who should also be trained in safety culture. Job specific training 

programmes should be tailored in the way that best contributes to the development of 

those skills and attitudes that relate to the safety aspects of the job. 

 
4.7. For each of the positions important to safety in the operating organization, a serie 

of requirements for initial and continuing training should be established. These 

requirements shall  vary according to the individual position, level of responsibility 

and specific level of competence required, and should be prepared by persons having 

specific competence in plant operation and experience in developing training activities. 

The established requirements shall relate to the tasks and activities to be performed and 

include a clear focus on safety related requirements. 

 
4.8. It should be the responsibility of the plant manager, with reference to each 

position important to safety, to ensure that: 

 
— training needs are continuously analysed and an overall training programme is 

developed; 

— That training needs analysis gives priority to safety related requirements; 

— the training entity is provided with all necessary resources and facilities; 

— the performance of all trainees is assessed at various stages of the training; 

— the effectiveness of the training is evaluated; 

— the competence of the persons occupying such positions is periodically 

checked, and continuing training or retraining is provided on a regular basis so 

that their level of competence is maintained; 

— in allocating resources, the implementation of training programmes is given 

high priority; 

— a reasonable amount of time overlap is provided for knowledge transfer from 

one generation to another. 

 
4.9. The training entity will be responsible for assisting the plant manager in 

establishing, verifying and maintaining the competence of plant staff. Line managers 

and supervisors should be accountable for the qualification of their personnel; they 

should be involved in defining training needs, evaluating the job performance of 

personnel, providing feedback to the training department and ensuring that the training 

provided reflects operating experience. Managers and supervisors should ensure that 

production requirements do not interfere with the conduct of training programmes. 

 
4.10. The existence of a full time training entity should not relieve plant line 

managers of their responsibility to ensure that their staff are adequately trained and 

qualified. Supervisors should recognize and make provision for the training needs 

of their subordinates. The responsibilities and authority of training personnel, as 
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distinct from those of line managers, should be clearly defined and understood. 

 
4.11. Consideration should be given to enhancing training programmes for staff at 

ageing plants to compensate for losses of personnel due to retirement or job changes 

and for other reasons. Training programmes should also be adapted to accommodate 

the special technical, administrative and operational needs of an ageing plant. 

 
4.12. The trend towards automation of the functions of plant operators involves the 

alteration of operators’ tasks, for example, from remote manual operation to the 

monitoring, supervision and evaluation of automatic operations. Operators are faced 

with the need for interpreting greater amounts of processed information, and 

maintenance personnel may be faced with more complex equipment. The automation 

of low level tasks has also altered many jobs. In many cases, jobs are now broader in 

scope and demand more thinking than before. Plant personnel should be prepared to 

operate in this altered environment and, consequently, training programmes should 

reflect these changes. This may require a greater focus on structured fault finding and 

decision making. 
 

 
 

SYSTEMATIC APPROACH TO TRAINING 

 
4.13. A systematic approach to training should be used for the training of plant 

personnel (see Ref. Nuclear Power Plant Personnel Training and its Evaluation: A 

Guidebook, Technical Reports Series No. 380 [5]). The systematic approach provides 

a logical progression, from identification of the competences required for performing a 

job, to the development and implementation of training towards achieving these 

competences, and to the subsequent evaluation of this training. The use of a systematic 

approach to training offers significant advantages over more conventional, curricula 

driven training in terms of consistency, efficiency and management control, leading 

to greater reliability of training results and enhanced safety and efficiency of the plant, 

Ref. Experience in the Use of Systematic Approach to Training (SAT) for Nuclear 

Power Plant Personnel, IAEA-TECDOC-1057 [6]. 

 
4.14. A systematic approach to training should include the following phases: 

 
— Analysis. This should comprise the identification of training needs and of the 

competences required to perform a particular job; 

— Design. In this phase, competences should be converted into training 

objectives. These objectives should be organized into a training plan; 

— Development. In this phase, training materials should be prepared so that the 

training objectives can be achieved; 

— Implementation. In this phase, training should be conducted by using the 

training materials developed; 
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— Evaluation. In this phase, all aspects of the training programmes should be 

evaluated on the basis of data collected in each of the other phases. This should 

be followed by feedback leading to improvements in the training programmes 

and to plant improvements. 
 

 
 

TRAINING SETTINGS AND METHODS 

 
4.15. The following training settings and methods, which are widely used and have 

proved to be effective in attaining the training objectives when appropriately chosen, 

should be considered: 

 
(a) The classroom is the most frequently adopted training setting. Classroom 

training time should be carefully controlled and structured to achieve the 

training objectives in a timely and efficient manner. Its effectiveness should be 

enhanced by the use of appropriate training methods such as lectures, 

discussions, role playing, critiquing and briefing. Training aids and materials 

such as written materials, transparencies, audio and video based materials, 

computer based systems, plant scale models and part-task simulators should be 

used to support classroom instruction where necessary. 

(b) On the job training should be conducted in accordance with prescribed 

guidelines provided by incumbent staff who have been trained to deliver this 

form of training. Progress should be monitored and assessments should be 

carried out by an independent assessor. 

(c) Initial and continuing simulator based training for the control room shift team 

should be conducted on a simulator that represents the control room. The 

simulator should be equipped with software of sufficient scope to cover normal 

operation, anticipated operational occurrences and a range of accident 

conditions. Other personnel may also benefit from simulator based training. 

(d) Training mock-ups and models should be provided for activities that have to be 

carried out quickly and skilfully and which cannot be practised with actual 

equipment. Training mock-ups should be full scale if practicable. Laboratory 

and workshop training should be provided to ensure safe working practices in 

those environments. 

(e) Self-study training does not have to be undertaken at a training facility, but in 

all cases the trainees should have support from a designated expert. 

 
4.16. In general, the training should consist of periods of formal training in the 

classroom mixed with intervals of simulator, laboratory or workshop training, and 

should include practical training at the plant. 

 
4.17. Plant commissioning provides an important opportunity for hands-on training 

for both direct operating personnel and personnel in supporting functions, therefore. 



 

before fuel is loaded at a new plant, testing of components and systems should be 

undertaken with freedom of access, which is not possible later in the plant’s operating 

lifetime. 

 

4.18. The training of control room operators should include, as a minimum, 

classroom training, on the job training and simulator training. The classroom training 

and on the job training should be planned and controlled to ensure that all necessary 

objectives are achieved during the training period. Simulator sessions should be 

structured and planned in detail to ensure adequate coverage of the training objectives 

and to avoid possible negative training due to the limits of simulation. The sessions 

should include preliminary briefings and follow-up critiques. 

 
4.19. Representative simulator facilities should be used for the training of control 

room operating personnel, shift supervisors, responsible managers and technical 

support personnel. .  

4.19.A. As simulator training is an integral part of initial and continuing training 

programmes for control room operating personnel, shift supervisors, responsible 

managers, and technical support personal consideration should be given to the 

following features in preparation, conduct and assessment of the training: 

 

— Administrative procedures should be developed for simulator training that 

govern the design, development, implementation, and evaluation of all 

training conducted on the simulator; 

— Line managers should be involved in the identification of simulator training 

needs and in observing and assessing simulator exercises; 

— Simulator exercise guides that serve as the “lesson plan” for the conduct of 

simulator training should be developed for all demonstration, training, and 

evaluation scenarios; 

— Simulator training exercises should be planned systematically and carried out 

frequently on the needs of the trained personnel; 

— Training should be conducted using a shift team concept to develop team 

skills, good communication and co-ordination habits and trust in the 

application of plant procedures; 

— Individual and team assessments should be based on predetermined standards 

of performance; 

— Simulator instructors should be selected based on both human and technical 

competencies and receive initial and continuing instructor training. 

 
4.20. The importance of training by means of simulators and computers should be 

emphasized in order to develop human–machine interface skills. Some plants now 

tend to operate steadily with few forced shutdowns, owing to the efforts of plant 

personnel and to technical improvements, or for a longer operating cycle, owing to 

improved fuel performance and core management. Their personnel therefore tend to 

have fewer opportunities of experiencing abnormal operating occurrences and actual 
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plant startups and shutdowns. 

 
4.21. All progress made in training should be assessed and documented. The means 

of assessing a trainee’s ability include written examinations, oral questioning and 

performance demonstrations. A combination of written and oral examinations has 

been found to be the most appropriate form of demonstrating knowledge and skills. 

In the assessment of simulator training, predesigned and validated observation forms 

and checklists should be utilized in order to increase objectivity. All assessments of 

simulator training sessions should include an evaluation of the trainees, the feedback 

given and further measures considered as a result of the evaluation. Assessment 

should not be regarded as a one-off activity. Reassessment of individuals by 

instructors and their immediate supervisors should be undertaken at regular 

intervals. 
 

 
 

INITIAL AND CONTINUING TRAINING 

 

Comprehensive training should comprise initial training and continuing training or 

retraining. Initial training should be provided to persons before they are assigned to 

a job or a position within the operating organization. Continuing training should be 

provided for all persons throughout their working life, as it is necessary to ensure that 

their knowledge, skills and attitudes are maintained current in both theory and 

practice. Continuing training should also be directed to the permanent improvement 

of skills and attitudes which is necessary for safety related activities. Retraining is an 

alternative term for continuing training. Retraining describes a l so  training in a 

different knowledge, skill or attitude, required because of a major modification to the 

existing plant or to plant operation, the installation of a new plant or a change of job. 

The training programme for every individual should define the contents of the initial 

training, continuing training or retraining. Special training may be necessary if an 

employee shows deficiencies in performance, when an employee has been away from 

a safety critical assignment for several months or more, or if there is a need to prepare 

for an infrequent eventuality. 

4.22. Initial and continuing training for all employees of the operating organization, 

including plant personnel, should include general employee training (see paragraph 

5.1) as well as training for a thorough understanding of their particular duties and 

responsibilities and of their contribution to the safe and efficient operation of the 

organization’s plant. 

 

4.23. In initial and continuing training, trainees should be evaluated by means of 

written, oral and practical examinations or by discussions of the key knowledge, 

skills and tasks required for performing their jobs. 

 
4.24. An initial training programme should be established for all plant personnel to 
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achieve the necessary competence to carry out their jobs. Initial training should help 

personnel to achieve a high level of performance in terms of safety and 

professionalism, in order to meet the operational standards required to ensure safe 

operation of the plant. The goals of initial training should include the following: 

 
— to complement any formal education in the general areas of technology 

and science; 

— to provide knowledge and understanding of nuclear safety principles, e.g. 

defence in depth; 

— to provide an understanding of safety management, procedures and standards 

of performance; 

— to impart a knowledge of nuclear technology and of the plant concerned; 

— to provide an understanding of the principles of operating and maintenance 

of specific plant systems and equipment; 

— to develop specific skills relating to the job assignments; 

— to emphasize safety aspects of the plant in general and specific safety aspects 

relating to the tasks assigned; 

— to inculcate appropriate attitudes towards safety. 
 

 
 

4.25. The goal of continuing training is to maintain the high-performance level of 

plant personnel. To achieve this goal, areas of knowledge necessary for safe plant 

operation should be systematically reviewed. The continuing training programme 

should cover recent industry and plant specific operating experience, identified 

problems in performance, plant modifications and procedural changes. Continuing 

training should achieve the following: 

 
— improve the knowledge and skills of personnel when changes in the scope 

of jobs are identified; 

— maintain and in selected areas enhance the skills and knowledge necessary 

to accomplish routine, abnormal and emergency duties; 

— increase the level of understanding of selected fundamental matters (e.g. 

nuclear safety principles and requirements) that were presented in initial 

training, with emphasis on areas of demonstrated weakness; 

— maintain an awareness of the responsibility for safe operation of the plant 

and of the consequences of negligence and faults; 

— correct deficiencies in personnel performance that have been detected 

through the analysis of plant operating experience; 

— maintain the personnel’s knowledge of plant modifications and 

procedural changes in areas to which they are assigned; 

— emphasize lessons learned from industry and plant  specific  operating 

experience to prevent the repetition of errors; 
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— emphasize topics identified by managers and supervisors; 

— enhance the performance of operations personnel through timely training 

for infrequent, difficult and important operational tasks. 

 
4.26. Theoretical concepts in such areas as reactor physics, principles of operation of 

plant systems and equipment, thermohydraulic, plant chemistry, reactor safety, non-

radiation safety and radiation protection should be reviewed periodically. 

 

4.27. All personnel who have specific duties in an emergency should be given 

continuing training in the performance of these duties. Fire fighting drills should be 

included in the continuing training programme for plant personnel who are assigned 

responsibilities for fire fighting. 

 
4.28. Continuing training should be carried out on a regular basis. A programme 

should be conducted periodically for all groups of personnel whose functions are 

important to the safe operation of the plant. By means of continuing training based on 

a systematic approach, it should be ensured that levels of qualification and 

competence are maintained and upgraded when necessary. Continuing training or 

retraining may also include training to improve the career development potential of 

selected individuals. Continuing training should therefore be regarded as an integral 

part of the operation of a plant. 

 
4.29. For operators, continuing training should be provided at appropriate intervals to 

ensure that the knowledge and understanding essential to safe and efficient plant 

operation are retained and refreshed, in particular for dealing with abnormal and 

accident conditions. Structured continuing training or retraining for operators should 

be given on a representative simulator. Simulator training exercises should be carried 

out annually. Such exercises should reflect operating experience with emphasis on 

those situations that do not occur frequently, for example startup, shutdown, special 

transients, incident and accident conditions, including during shutdown mode. 

Teamwork should be emphasized in dealing with incidents and accidents. 

 
4.30. The time necessary for all personnel to undergo formal continuing training on a 

regular basis should be taken into account when work schedules are established. In 

the case of the maintenance group, refresher training should be given on maintenance 

activities that are normally performed only infrequently. 

 

TRAINING FOR EMERGENCIES 
 

 
 

4.31. A training programme for emergencies should be established to train and 

evaluate plant staff and staff from external emergency response organizations in 

confrontingemergencies, coping with them and maintaining and improving the 
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effectiveness of the response. Exercises should be designed to ensure that plant staff 

and staff from other participating organizations possess the essential knowledge, skills 

and attitudes required for the accomplishment of non-routine tasks under stressful 

emergency conditions, Ref. Operational Limits and Conditions and Operating 

Procedures for Nuclear Power Plants, Safety Standards Series No. NS-G-2.2 [7]. 

 
4.32. While the emergency assignments of plant personnel are based on their routine 

job assignments for normal operation, they should also receive specialized training 

relevant to the duties they will have to perform in an emergency. See Ref. Preparedness 

and Response for a Nuclear or Radiological Emergency, IAEA Safety Standards No. 

GSR Part 7 [13]. The purpose of this training should be: 

 
— to demonstrate how effectively an emergency plan, or part of it, can be 

implemented; 

— to confirm the adequacy of the plan to deal with the emergency and to 

identify potential improvements; 

— to verify that the appropriate lines of communication are established and 

maintained; 

— to verify that all individuals participating in the exercise are familiar with, 

and capable of performing, the emergency duties assigned to them; 

— to verify that emergency response and all related duties can be carried out 

in a timely manner according to the planned schedule and in stressful 

situations; 

— to be are aware of radiological hazards and of the necessary protective 

measures. 

 
4.33. Training should be provided for all staff members who have assignments under 

the emergency plan. The training for emergencies should include the periodic 

performance of emergency drills and exercises and include conventional safety, in 

particular in fire fighting and medical first aid. Periodic drills and exercises should be 

held to reinforce training and to assess the effectiveness of the emergency response 

capability. There should be full scale exercises involving external organizations such 

as the police, fire services, ambulance teams, rescue teams and other emergency 

services with extended aspects such as the need for corporate and national level 

coordinated arrangements and long-duration events [13]. 

 

4.34.A. Shift personnel and other on-site personnel involved in emergency response 

should receive training on accident management  and have knowledge and skills to 

respond to severe accidents effectively. Training materials should be developed and 

training should be implemented using the systematic approach to training (see 

Ref.[15]). 
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4.34. Exercise scenarios at the plant as well as simulator scenarios should be carefully 

prepared, including objectives, conditions for termination and reference sources. 

Furthermore, the conduct of a plant exercise should not create any condition which 

could jeopardize plant safety, Ref. EPR-Exercise 2005 publication [12]. 
 

4.35. Supplementary training should be provided for those staff members who are 

required to perform specialized duties in the event of an accident. For example, topics 

such as nuclear safety analysis, applicable codes, standards and regulations, 

information on evaluated safety margins of the plant, symptom oriented procedures 

and accident management measures should be covered. The principal results of any 

probabilistic safety assessment of the plant, showing the importance of plant systems 

in preventing damage or severe accidents, should be included in the training 

programme. 

 
4.36. Plant emergency response using Emergency Operating Procedures (EOPs) 

should be practised in the simulator, to provide operating personnel with the necessary 

knowledge and skills to demonstrate competent emergency actions. Specific in depth 

training in EOPs should be provided to overcome the degradation of operating 

personnel’s performance that can occur in stressful situations. In addition, classroom 

training should be included to ensure that personnel with special emergency 

assignments understand the conceptual basis and terminology and structure of the 

EOPs, and their own roles and responsibilities in the implementation of EOPs. More 

guidance on EOPs can be found in Ref. [7]. 

 
4.37. Training on implementation of EOPs should include, but is not limited to: 

 
(a) A description of the plant response to various types of initiating event, using 

graphics for illustration as required. The description should be based on best 

estimate calculations or on actual operating data. A few response alternatives 

for each type of event should be used to show how the plant is brought to a safe 

shutdown state by controlling the symptoms. 

(b) A discussion of the basic recovery strategy for each type of event, and possible 

alternatives. Results of calculations, as well as limiting conditions and 

constraints for the alternative strategies, should be given. 

(c) An explanation of the principles of ensuring plant safety by maintaining a set 

of critical safety functions. 

(d) An explanation of the logic and organization of the EOPs, including the roles 

of individual members of the operating team. 

(e) A description of recovery methods and a discussion of the purpose of each step, 

or group of related steps, of the EOPs. 

(f) An explanation of the conditions and requirements under which an EOP could 

be modified, including the required reference to, or possible changes in, the 

relevant technical documentation. 
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4.38. Specific training should be provided on the guidelines and any related 

procedures to be followed in any accident condition (See Ref.[11]) and when the 

emergency plan is implemented. This training may be conducted in a combination of 

settings including simulation, emergency drills and classroom training. Control 

room simulators are usually not validated for accident conditionsdesign extension 

conditions with core melting, and great care is required in their use for the training of 

operating personnel in  these conditions. The simulators could be used in exercises 

for initial accident classification and decision making. Workstations and other 

advanced computer applications to simulate accident evolutions after core damage has 

occurred should be used to the extent practicable. 

 
4.39. Plant managers and senior operating personnel should be trained in directing 

plant staff, using available information, plant systems and equipment to mitigate the 

consequences of severe accidents. Operating personnel should be trained in 

recognizing situations in which the EOPs are not adequate and accident management 

procedures and/or guidance should be used. The transition from EOPs to Severe 

Accident Management Guideleines (SAMGs) for severe accident conditions should 

be part of this training. Training exercises should be designed adequately to ensure 

that the decision making function is developed and clearly understood by the accident 

management team. 

 
4.40. Training of the managers and the technical specialists involved in accident 

management should include, but is not limited to: 

 
(a) Diagnosing and/or assessing the accident: 

 
— assessing the status of the core, containment and important safety systems; 

— predicting the probable timing of key events in the accident; 

— assessing core damage; 

— anticipating problems likely to cause the situation to deteriorate further; 

— estimating pressure rise and temperature rise from the projected hydrogen 

combustion or reactor vessel failure. 

 
(b) Formulating the accident response: 

 
— identifying and assessing accident management strategies to prevent or arrest 

core damage, prevent containment failure and reduce releases of  radioactive 

material; 

— using all available insights, including evaluations from probabilistic safety 

assessment, to set priorities for corrective actions. 

 
(c) Taking response actions: 
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— taking positive action to re-establish the redundancy, diversity and 

independence of the safety systems, and integrating efforts with those of control 

room operators; 

— implementing accident management strategies to arrest core damage, prevent 

containment failure and reduce releases of radioactive material. 

 
(d) Monitoring and updating the strategies: 

 
— monitoring the effectiveness of strategies implemented by control room 

operators; 

— anticipating problems likely to further degrade the core and safety systems. 

 
4.41. The training programmes in accident management should be reviewed 

periodically and updated as necessary to take account of new knowledge and in-house 

and external experience. 

 
4.42. A general training programme should also be provided for on-site staff who 

have no emergency duties, to familiarize them with the procedures for alerting 

personnel to emergency conditions. Similar training, or at the minimum a well-

structured information briefing, should be provided to contractor personnel or other 

temporary personnel. 
 

 
 
TRAINING DOCUMENTATION 

 
4.43. Training documentation consists of records, reports and feedback associated 

with the training programmes and with the trainees’ performance. The documentation 

should be used to assist the management in monitoring the effectiveness of a training 

programme, as well as in an annual follow-up by the management of personnel 

competence. They also should provide a historical record of the changes made to a 

programme as a result of evaluation and feedback. 

 
4.44. The operating organization should maintain adequate documentation of the 

training of individuals (including on the job training), of the performance of individual 

trainees (including a list of main activities performed on the job) and of any formal 

authorization given. The documentation should include learning objectives, lesson 

and exercise plans, student reading material, On-Job-Training (OJT) guides, instructor 

and assessor documentation. The documentation should: 

 
— provide evidence of the competence of all persons whose duties have a 

bearing on safety; 

— provide evidence of authorization; 
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— enable line managers to deploy their staff effectively, ensuring that only 

suitably qualified and experienced staff are assigned to safety related tasks; 

— provide the information necessary for reviews of the training programme and 

for corrective actions, if necessary; 

— provide the documentation necessary to meet regulatory requirements (in the 

granting or renewing of authorizations). 

 
4.45. Records of training programmes should be maintained to permit the review of 

contents, schedules and results of current and past programmes. These records should 

be classified according to type and retention period, and should be appropriately 

located, organized and indexed for ease of retrieval. 

 
4.46. The administration, storage and safe keeping of records shall follow the 

requirements of the plant’s system for records and reports control, in accordance with 

any other applicable requirements [1].  

 
4.47. The training entity should report periodically to appropriate levels of 

management on the status and effectiveness of training activities. Significant events 

or problems in training should be identified and reported when they occur. 

 
 

 
5. TRAINING PROGRAMMES 

 
 
 

GENERAL  

 

 

5.1. All new employees starting work at a plant should be introduced to the 

organization and their working environment in a systematic and consistent manner. 

General personnel training programmes should give new employees a basic 

understanding of their responsibilities and of safe and secure work practices, the 

importance of quality programmes and of following procedures, and the practical 

means of protecting themselves from the hazards associated with their work. Hands-

on training in means of radiation protection that are common to all plant personnel 

should be provided to all those who work in controlled areas. The amount of 

training to be provided on each topic should be commensurate with the individual’s 

position and duties particulary those relating to safety. The basic principles of safety 

culture (Ref.[9]) should be taught to all employees, and refresher training on general 

topics should also be periodically provided. 

 

5.1.A. General induction training should be provided to each employee or contractor 

working on the NPP site. In general, it should address the following aspects: 
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— Introduction to plant organization and administration; 

— Nuclear safety principles; e.g. defence in depth; 

— Safety culture and Management System; 

— Non-radiation safety: electrical safety, rigging and lifting, work in confined 

spaces, chemical hazards, use of personnel protection equipment, first aid; 

— Radiation protection and ALARA techniques ; 

— Foreign Material Exclusion; 

— Fire protection, including fire prevention; 

— Environmental protection; 

— Use of Human Performance Tools; 

— Plant physical security and access control; 

— Emergency alarms, escape routes and assembly points. 
 

5.2. Training programmes for most positions at a nuclear power plant should 

include on the job training, to ensure that trainees obtain the necessary job related 

knowledge and skills in their actual working environment. Formal on the job training 

provides hands-on experience and allows the trainee to become familiar with plant 

routines. However, on the job training does not simply mean working in a job and/or 

position under the supervision of a qualified individual; it also involves the use of 

training objectives, qualification guidelines and trainee assessment. This training 

should be conducted and evaluated in the working environment by qualified, 

designated individuals. 

 
5.3. Training programmes should include training in new technologies which are 

introduced to improve practices and results in operation and maintenance. Suitable 

staff should be trained in root cause analysis and the assessment of human and 

organizat ional  factors, with the aim of creating, over a period of time, a pool of staff 

who can evaluate events objectively and make recommendations on how to avoid 

their recurrence. 

 
5.4. Safety culture should be inculcated effectively in all staff involved in safety 

related activities. All training programmes for specific plant activities should make 

reference to safety culture (see also paragraphs 3.4, 3.5 and 4.6). In particular, the 

need for a questioning attitude, a rigorous and prudent approach and an adequate 

capability for communication should be emphasized in connection with all safety 

related activities at the plant. Training programmes should stress the need for an 

understanding of safety issues and should include consideration of the possible 

consequences for safety of errors and should deal specifically with ways in which 

such errors may be avoided, or corrected if committed. 

 
5.5. All persons likely to be occupationally exposed to ionizing radiation — that is, 

not only radiation protection staff — should receive suitable training in (a) radiation 
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risks and (b) the technical and administrative means of preventing undue exposure 

and applying the ALARA (as low as reasonably achievable) principle. 
 

 
5.6. Training programmes for managers, nuclear safety experts and technical 

specialists, control room operators and senior technicians should provide a thorough 

understanding of the basic principles of nuclear technology, nuclear safety and 

radiation protection, of the design intents and assumptions, and of the theoretical basis 

for plant activities, together with the necessary on the job training. The training 

programme for other operators and technicians and for crafts persons should have 

a more practical orientation, with explanations of the theoretical and safety related 

aspects. These training programmes should address the interface between nuclear 

safety and nuclear security to understand their requirements,  

 

5.6.A. Training programmes should include training for extreme situations enhancing 

traditional training methods, in order to increase organizations’ capabilities to cope 

with unexpected situations. Emotional concerns that can impact decision-making and 

reduce personnel effectiveness during a natural disaster or nuclear accident should be 

considered. Training and guidance about the effects of psychological stress on 

responders in a difficult work environment (noisy, unlit, smoke-filled) or following a 

significant external event (plant damage, access prevented) should be provided for 

plant personnel who may experience this due to their duties. 

 

5.6.B. Training programmes should address the risks for nuclear safety in outage 

periods. Countermeasures like the effective planning of work, work management, 

safety assessment, management of plant configuration, testing after maintenance and 

modifications, system alignments, review of experiences, accident management 

during this period should be considered, Ref. Severe Accident Management 

Programmes for Nuclear Power Plants, Safety Standard Series No. NS-G-2.15 [11]. 

 
 

5.7. Personnel specified by the operating organization should be made familiar with 

the features of deterministic and probabilistic safety analysis and risk-informed 

applications as part of their training programme. Training of plant operators should 

ensure their familiarity with the symptoms of Design Extension Conditions and with 

the procedures for accident management. Simulators should represent the way in 

which an accident would evolve. If the available simulator facilities are 

inadequate, computer based training, classroom training and plant walkthroughs 

should be used to explain the consequences of an accident involving a seriously 

degraded reactor core. 

 
5.8. Training programmes should include training in conjunction with modifications 

to the plant, to ensure that the operation and maintenance personnel concerned are 

familiar with the  modifications and sufficiently trained, knowledgeable and skilled 
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to operate and maintain modified equipment in a safe and reliable manner. The 

training entity should be involved to determine the needs for the training associated with 

the modification. Training should be completed prior to the operation, maintenance and 

commissioning of the modified equipment. Ref. Modifications to Nuclear Power Plants, 

Safety Standards Series No. NS-G-2.3 [10]. 

 

 

5.8.A. Training programmes should include training in conjunction with 

modifications to the organization or processes within the organization. 

 
5.9. Deleted. 

 

5.10. Aspects of training programmes that are specific to different functional groups 

of personnel are described in paragraphs 5.11–5.34. However, these should not be 

considered a complete set of topics to be presented to these groups of personnel in the 

training programmes. 
 
 

TRAINING PROGRAMMES FOR MANAGERS AND SUPERVISORY 

PERSONNEL 

 
5.11. Training programmes for managers and supervisory personnel should 

emphasize the concept of safety culture, including training in making successful 

presentations of safety related messages to subordinates. This will assist managers 

and supervisory personnel in promoting among their staff an awareness that safety 

should be considered a primary objective in their day to day activities. The pre- 

eminence of safety over production needs should be emphasized. 

 
5.12. The training of senior operations and management staff should emphasize the 

special problems of managing a nuclear power plant with its exceptional demand for 

safety and the need for familiarity with emergency procedures. Special attention 

should be paid to the importance of excellent operational standards and to gaining 

the benefits of feedback of operational experience and root cause analysis of events 

that are generic or that occur frequently at the plant. 

 
5.13. Managers and supervisory personnel should have mastered their particular 

technical skills through long experience and basic training in the nuclear field. They 

should have a thorough understanding of all the relevant standards, rules and 

regulations. They should also have a good overall knowledge of the plant and its 

systems. Individuals in positions of responsibility for emergency response should be 

specially trained for their emergency duties. 

 

5.14. Training programmes for managers and supervisory personnel, and for their 
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potential successors, should include training on managerial and supervisory skills, 

coaching and mentoring, self-assessment techniques, root cause analysis, human and 

organizational factors, team building, communication, management of management 

system reviews, and other safety reviews periodically performed at the plant, Ref. 

M a n a g e m e n t  a n d  L e a d e r s h i p  f o r  S a f e t y ,  S a f e t y  S t a n d a r d s  

S e r i e s  N o .  G S R  P a r t  2  [8]. 

 
5.15. The career development of managerial staff should include involvement with 

external groups, networks and bodies at the national and international level, with a 

view to increased co-operation for the mutual benefit of participants. This aspect is of 

particular relevance to those plants where there are difficulties with external relations 

owing to their geographical remoteness or their technical or organizational 

differences with respect to other plants. 
 

 
 

TRAINING PROGRAMMES FOR OPERATIONS PERSONNEL 

 

5.16.A Main objectives of the training of the Control Room operators should be to 

develop and maintain sufficient knowledge and skills to ensure that they are able to: 

 

— Monitor and control the plant systems status in accordance with relevant 

rules, operating instructions, Operational Limits and Conditions and 

administrative procedures; 

— Conduct all operations in a safe and reliable manner, without causing 

excessive thermal or mechanical load to the plant equipment; 

— Take correct actions in response to various abnormal conditions, and 

bring the plant to a safe condition, including shutdown, whenever 

needed; 

— Take actions to control and/or mitigate the consequences of accidents, 

including design extension conditions; 

from the main control rooms and when applicable from the supplementary control 

rooms.) 

 

5.16. The formal training of operators should cover relevant areas of technology to 

the levels necessary for the tasks to be performed. It should instil a thorough 

theoretical and practical knowledge of plant systems and their functions, layout and 

operation. Participation in the pre-operational phase and the startup of a new plant is 

a valuable opportunity for such training. Emphasis should be placed on systems that 

are of safety significance. The results of probabilistic safety assessment of the plant 

should be used to demonstrate the importance of plant systems in preventing plant 

damage or severe accidents. The training should emphasize the importance of 

maintaining the plant within the operating limits and conditions, and the consequences 



 

of violating these limits. The importance of maintaining reactivity control and core 

cooling at all times, including the period when the plant is not in operation, should be 

stressed. 

 
5.17. Control room operators should also be trained in plant diagnostics, control 

actions, administrative tasks and human factors such as attitudes and human–machine 

and human–human (teamwork) interfaces. Shift supervisors should additionally be 

trained in supervisory techniques and communication skills. Their training should, in 

general, be more broadly based than that of other operators. 

 
5.18. Operators should also be trained to be aware of the locations of all significant 

amounts of radioactive material in the plant, and of the controls to be applied to 

them. 

 
5.19. Operators should be trained in routines for normal operation of the plant and 

in the response of the plant to changes that could cause accidents if not 

counteracted. The training programme should improve the diagnostic skills of the 

trainees. Operating procedures for normal operation and for anticipated operational 

occurrences and, as far as practicable, severe accident conditions should be 

included in the programme and should be practised at the simulator, so that the 

trainees recognize the negative consequences of errors or of violations of 

procedures. 

 
5.20. Field operators should receive training commensurate with their duties and 

responsibilities. Main objectives of the training of the Field Operators should be to 

develop and maintain adequate knowledge and skills to ensure that they are able to: 

 

— Monitor the equipment performance and status in the field and recognize any 

deviations from the normal conditions, including deviation from foreign 

material exclusion policy; 

— Conduct all field operations in a safe and reliable manner, without causing 

unacceptable risks to plant; 

— Detect and properly respond to plant conditions with the goal of preventing 

or, at minimum, of mitigating unanticipated plant transients; 

— Implement the EOPs and SAMGs outside the MCR. 

 

All personnel in this category should have detailed knowledge of the operational 

features of the plant and hands-on experience. This knowledge should cover both 

the control rooms and the plant as a whole. 

 
5.21. Since shutdown or low power operating states contribute significantly to the 

risk of core degradation, the training for plant maintenance, plant modification, low 

power operating states or shutdown should be emphasized. It should be noted that 
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these situations sometimes place the plant in unusual system line-ups and make extra 

demands on the knowledge and skills of the operations staff. Training in advance of 

these activities can reduce the risks to the plant and to workers. 
 

 
 

TRAINING PROGRAMMES FOR MAINTENANCE PERSONNEL 

 
5.22. Training programmes for maintenance personnel should emphasize the 

potential consequences for safety of technical or procedural errors. Experience of 

faults and hazards caused by errors in maintenance procedures and practices at the 

plant, or at other plants and in other industries, should be reviewed and taken into 

account in the training programmes as appropriate. 

 
5.23. Training programmes for maintenance personnel should cover the plant 

layout and the general features and purposes of plant systems as well as quality 

assurance and quality control, maintenance procedures and practices including 

surveillance, fault findings, inspection, special maintenance skills like the 

avoidance and detection of human induced common cause failure (CCF) and 

foreign material exclusion. An appropriate emphasis should be placed on safety 

culture in all aspects of the training for maintenance personnel. 

 
5.24. Controls should be established to ensure that maintenance personnel are 

qualified to operate the equipment on which they are assigned to work. This 

qualification could be based on training given by the component manufacturer, 

training on equipment mock-ups or on the job training under the supervision of 

experienced staff. Maintenance personnel should have access to mock-ups and 

models for training in those maintenance activities that have to be carried out quickly 

and cannot be practised with actual equipment. 

5.25. Past incidents relating to poor maintenance practices should be recreated in the 

training on a mock-up that can reproduce complex situations (involving difficulties 

with technique, access or radiation exposure). The reaction capabilities of 

maintenance personnel in these situations and the lessons learned from experience 

can thus be evaluated. Such training can be used to develop and improve competences 

in technical areas and human factors. 

 
5.26. The concept of ‘just in time’ training can be considered a cost-effective way to 

accomplish some of the training of maintenance personnel. Specific task oriented 

training should be included in the work schedule and should be provided shortly 

before the relevant task is performed (weeks or days prior to performing the work). 
 

 
 

TRAINING PROGRAMMES FOR OTHER TECHNICAL PERSONNEL 
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5.27. Personnel involved in chemistry, radiation protection, nuclear engineering, 

fuel handling, QA or other technical functions should undergo qualification and 

receive training as appropriate to their jobs and responsibilities. Their training should 

be determined by a systematic approach as described in paragraphs 5.16–5.26 for 

operators and maintenance personnel. 

 
5.28. Technicians may be assigned to carry out work similar to their own at other 

plants or with equipment suppliers. Emphasis should be placed on the development 

of specific skills, with classroom training limited to essentials. In some cases, 

laboratories, simulators or mock-ups may need to be established to impart basic and 

specific skills. Consideration should be given to having training courses organized 

by equipment suppliers, particularly suppliers of safety related equipment. 

 
5.29. Craftspersons should undergo general employee training and overall plant 

training. The main objective should be to impart and develop the basic and specific 

skills required for work on the installed equipment. Methods to achieve this 

objective could include attaching persons to suppliers of equipment and 

components and to construction groups.  

 
5.30. In addition to the training described above, some technical personnel including 

managers and technical specialists, technicians and craftspersons may require additional 

technical knowledge and skills that are not normally recognized as basic to safety, but 

which provide these personnel with extra tools in the promotion of safety. Achieving 

these training goals may involve cross-training in other jobs at the plant, computer 

literacy in a variety of programmes and just in time special training for special 

projects. 

 

 

TRAINING PROGRAMMES FOR THE TRAINERS 

 
5.31. Training instructors, on and off the site, should have the appropriate 

knowledge, skills and attitudes in their assigned areas of responsibility. They should 

thoroughly understand all aspects of the contents of the training programmes and the 

relationship between these contents and overall plant operation. This means that they 

should be technically competent and show credibility with the trainees and other plant 

personnel. In addition, the instructors should be familiar with the basics of adult 

learning and a systematic approach to training, and should have adequate 

instructional and assessment skills. 

 
5.32. All staff of the training entity, as well as simulator and technical support 

engineers, technicians and instructors, should be given training commensurate with 

their duties and responsibilities. In all cases the training should be subject to some 

form of quality control. Instructors should also be allowed the time necessary to 



 

maintain their technical and instructional competence, by secondment or attachment 

to an operating plant on a regular basis, and by continuing training. 

 
5.33. Personnel in the on-site training entity should also be properly trained in matters 

concerning the policies of the operating organization, in particular safety 

management and safety culture, regulatory requirements and quality assurance. 

 
5.34. Training provided by external organizations should be evaluated to ensure that 

it meets the needs at the plant and that its quality is consistent with the standards of 

the on-site training entity. 
 

 
 

REVIEW AND MODIFICATION OF TRAINING PROGRAMMES 

 
5.35. The training plan should be periodically reviewed and modified as necessary. 

The review should cover the adequacy and effectiveness of the training with respect 

to the actual performance of employees in their jobs. The review should also examine 

training needs, training programmes, training facilities and the training materials 

necessary to deal with changes to regulations, modifications to the facility and lessons 

learned from experience in the industry. 

 
5.36. The internal review of training undertaken at the plant or by the operating 

organization should be an integral component of the on-site training system. The 

review should cover all stages of the training system, the analysis of training needs, 

and the design, development and implementation of the training programmes. 

Training records should also be reviewed. Such a review should be undertaken by 

persons other than those directly responsible for the training. Plant managers should 

be directly involved in the evaluation of training programmes. Close co-operation 

should be maintained in the training evaluation process between the plant 

management, individual departments and the training entity. 

 
5.37. When reviewing and modifying training programmes the following sources 

of information on the effectiveness of training programmes and on factors 

influencing training needs should be considered, but are not limited to. 

 
— feedback from: 

• employees 

• line managers and supervisors 

• trainees 

• instructors 

• programme evaluations; 

— operational experience, plant or industry events, root cause analysis and 

corrective actions; 



 

— problems in the training process, including failure of trainees in the 

assessments; 

— deficiencies in the performance of personnel; 

— team issues (relating to command, control and communication); 

— the need for maintaining operational expertise and corporate memory. 

 
5.37.A Training programmes should be reviewed and training needs determined for 

any plant modifications or changes. Examples of such modifications are: 

 

— New or modified plant equipment; 

— New or revised procedures; 

— New or modified regulatory requirements; 

— New job standards or training standards; 

— Modified organizational structure. 

 

5.38. Trainers should also regularly visit plants and work areas to observe the 

performance of employees, in order to improve their understanding of specific 

training needs. 

 
5.39. A process should be established which routinely provides information to the 

training entity on proposed plant modifications or changes in plant procedures, so as 

to allow for an appropriate follow-up action. This is particularly important in relation 

to simulator training. The time needed to modify simulator hardware and software 

can be significant; hence, an effective system should be in place for the transfer 

of information on approved proposals and details of the subsequent implementation, 

if timely training is to be provided. 

 
 

5.40. Activities and practices in operating and maintenance, and compliance with 

industrial and radiological safety standards, should be monitored to identify any 

problems due to incorrect or insufficient training. 

 
5.41. Operating organizations should make every effort to analyse events in order to 

identify underlying root causes relating to human factors. The results of such analyses 

should be fed back as appropriate into relevant training programmes. Plant event 

reports and industrial accident reports can identify tasks in which inadequate training 

may be contributing to equipment damage, excessive unavailability, unscheduled 

maintenance, a need for repetition of work, unsafe practices or a lack of adherence to 

approved procedures. This information should be supplemented by means of 

interviews with those concerned. 

 
5.42. Trainees and trainers can provide useful feedback for improving the training 



 

programmes. A questionnaire completed by trainees and trainers after major training 

elements should focus on the effectiveness of the training and on ways in which it 

could be improved. 

 
5.43. On the basis of the results of evaluations, an action plan to improve and correct 

the training programmes should be developed and implemented. This may lead to 

improvements in the conduct of training or to changes in the training programmes. 

 
5.44. An independent review of the plant’s training plan should be carried out by 

external organizations. The external review should be considered complementary to 

the internal evaluation in giving a different perspective to the evaluation of training 

programmes. The results of the external review should be integrated with the results 

of the internal evaluation, to identify necessary changes and improvements in the 

training programmes. 

 
 

 
6. TRAINING FACILITIES AND MATERIALS 

 

 
6.1. Adequate facilities should be available for classroom training, computer based 

training and individual studies. Appropriate training materials should be provided to 

help the trainees understand the plant and its systems. Detailed technical information 

to be used as reference material should also be available at the training facilities. The 

effectiveness of classroom training should be enhanced by the use of visual aids. 

 
6.2. Consideration should be given to the use of computer based multimedia 

training packages and distance learning techniques, (e.g. e-learning). 

 

6.3. The simulator should have, but it is not limited to the following features: 

 

— Simulators of the main control room and supplementary control room; 

— Realistic working environment, such as use of documentation, logging 

systems and communication systems; 

— Similarity of the simulator systems behaviour to actual plant systems 

behaviour; 

— simulation for normal, abnormal and accident conditions; 

— randomly selected failure combinations, severe transients, modelling of 

auxiliary systems, infrequent and abnormal situations which have a low 

probability of occurrence; 

— Instructor aids: isolated booth, means for freeze and back track of 

simulation, automatic records of the operator actions and systems behaviour, 

video cameras; 
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— Revision of documentation related to the implementation of the 

modifications, which concerns the plant simulator. 
 

6.4. Training on simulators (e.g. mock-ups) should be used to support the 

development of basic skills and support human error prevention.  

 
6.5. Even if off-site training facilities are to be used, a training entity should still 

be included in the plant organization. The training entity should advise the plant 

manager on all matters relating to training, co-ordinate training activities on the 

site, ensure proper liaison with off-site training facilities, and collect records of the 

satisfactory completion of initial training and continuing training of individuals. 

 
6.6. Maintenance and technical support personnel should have access to workshops, 

laboratories and facilities that are equipped with mock-ups, models and actual 

components that enable them to be trained in activities that cannot be practised with 

installed equipment (because of high dose rates, for example). 

 
6.7. A procedure should be in place for the periodic review and timely modification 

and updating of training facilities and materials, to ensure that they accurately reflect 

all modifications and changes made to the plant. 

 
 

 
7. AUTHORIZATION 

 
 
 

7.1. Formal authorization, as used in this guide, is the granting of written 

permission, for a person to conduct specified activities and to discharge specified 

responsibilities. 

 
7.2. Deleted. 

7.3. . 

 
7.4. The operating organization, in discharging its responsibilities for safe operation, 

should establish requirements and processes by which persons controlling or 

supervising changes in the operational status of the plant, or with other duties 

having a direct bearing on safety, should be authorized before they are allowed to 

perform these duties.  

 
7.5. The procedures referred to in paragraph 7.4 should provide for an assessment 

of the competence of persons to be authorized. This competence should specifically 

include a thorough knowledge of the established safety rules and regulations, 

knowledge of the particular plant and its safety systems, and the knowledge and skills, 



 

attributes and behaviours, necessary to perform the assigned duties safely. 

 
7.6. Persons occupying positions referred to in paragraph. 7.4 should hold a 

formal authorization  

 
7.7. Work on safety related structures, systems or components carried out by 

contractor personnel should be authorized and monitored by a representative of the 

operating organization who meets the competence criteria established for such work. 

 
7.8. As a minimum, the persons who occupy the following positions should be 

formally authorized: 

 
(1) The shift member(s) designated to directly supervise operation of the plant or 

of the unit and who decides on safety related measures during normal 

operation, incidents or accidents, gives commands to the shift and is 

responsible for the safe performance of the unit (that is, the shift supervisor and 

the deputy shift supervisor, who may take over these functions). 

(2) Operators who handle safety related instrumentation and control equipment 

(that is, the reactor control room operator). 

 
7.9. In addition, persons in designated positions such as plant manager, heads 

of operations and maintenance, directors in technical support and engineering, and 

certain categories of operators (other than reactor control room operators) should be  

formally authorized by the operating organization. . 

 
7.10. In the assessment of an individual’s competence as a basis for an authorization, 

documented and approved criteria should be used. These criteria should include, but 

are not limited to, the following areas: 

 
— knowledge of the established safety requirements, rules and regulations as 

appropriate for the job; 

— technical,  social,  administrative  and  management  knowledge  and  skills  as 

appropriate for the job; 

— required education, training and experience; 

— measurements of job performance. 

 
In addition, medical fitness for duty should be required. 

 
7.11. If an authorized individual moves to a different plant or to a different position 

in the same plant for which an authorization is also required, plant specific 

requirements should be satisfied before the new position is assumed. 

 
7.12. The need for periodic re-authorization as well as for re-authorization of 
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individuals who are to resume authorized duties after an extended period of absence 

should be assessed. The authorization is generally subject to periodic reviews (at 

intervals of 2–3 years) of the competence of the authorized person and may be 

withdrawn, or may not be extended, if the required conditions are no longer met. 

Renewal or extension of the authorization should, in all cases, be subject to 

acceptable results of a recent medical examination. 

 
7.13.  The need for re-authorization should be assessed if a person in a safety related 

assignment has been away from that assignment for some time and changes in the 

plant, in procedures or in other factors have occurred,. Such a re-authorization can be 

approached in a graded fashion, and time and expense could possibly be saved by 

means of targeted training and assessments. 
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