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SAFETY GUIDE 
IN THE USE OF ATOMIC ENERGY "RECOMMENDATIONS FOR THE FORMATION AND MAINTENANCE OF A SAFETY CULTURE AT NUCLEAR POWER PLANTS AND OPERATING ORGANIZATIONS OF NUCLEAR POWER PLANTS" 

(RB-129-17)

I. General

1.1. 1. This safety guide in the use of atomic energy "Recommendations for the formation and maintenance of a safety culture at nuclear power plants and operating organizations of nuclear power plants" (RB-129-17) (hereinafter - the Safety Guide) has been developed in accordance with Article 6 of Federal Law No. 170-FZ dated November, 21, 1995 No. 170-FZ "On the use of atomic energy" for the purpose of securing the compliance with the requirements of paragraphs 1.2.21, 1.2.22, 4.3.4 of the federal rules and regulations in the field of the use of atomic energy "General provisions for NPP safety assurance" (NP-001-15), approved by the order of the Federal Environmental, Industrial and Nuclear Supervision Service dated December 17, 2015 No. 522 (registered by the Ministry of Justice of Russia on February 2, 2016, registration No. 40939) (hereinafter referred to as NP-001-15).

1.2. 2. This Safety Guide contains recommendations of the Federal Environmental, Industrial and Nuclear Supervision Service on the formation and maintenance of a safety culture at nuclear power plants (operating organizations).

1.3. This Safety Guide is intended for managers and employees of operating organizations and nuclear power plants.

1.4. The requirements of the federal rules and regulations in the field of atomic energy use may be implemented through the use of any other techniques (methods), other than those specified herein, subject to the substantiation of selected techniques (methods) for safety assurance.

1.5. The designations and abbreviations used are given in Appendix 1, terms and definitions - in Appendix 2 to this Safety Guide.

II. Safety culture as part of organizational culture

2.1. When considering the formation and maintenance of a safety culture at the NPP (in the OO), it is recommended to consider safety culture as part (aspect) of organizational culture of the NPP (OO).

2.2. When considering the organizational culture of the NPP (OO), it is recommended to use a three-level model of organizational culture, which is described in Appendix N 3 to this Safety Guide.

2.3. When considering organizational culture of the NPP (OO) it is recommended to consider both the organizational culture of the NPP (OO) in general and organizational subcultures that may be identified within the NPP (OO).

Structural units of the NPP or OO (for example, workshops, departments, services, teams, shifts), other groups of employees (for example, operational personnel, engineers and technicians, employees involved in managerial and financial and economic activities) may have subcultures of their own.

2.4. When considering the formation and maintenance of a safety culture at the NPP (in the OO) it is recommended to consider that safety culture of individual employees is maintained in the context of organizational subcultures, which include the employee (that is, there is influence of these organizational subcultures on the employee's safety culture).  Various organizational subcultures that are identified at the NPP (in the OO) have, in their turn, mutual influence on each other (which may as well be negative); in addition, they are affected by the organizational culture of the NPP (OO) as a whole.  The organizational culture of the NPP (OO) is affected by more general levels of culture, such as national culture, religious culture.  The effect of national culture in relation to the organization's safety culture sis manifested in two ways.  First, employees implement certain characteristics of their national culture (for example, specific values such as individualism, collegiality, unity of command, or social norms) in their behavior at work.  Second, the national culture is reflected in the social relations and structures within which the use of nuclear energy occurs (for example, in legislation, education, relations between different stakeholders), which can significantly affect the activities of organizations.

The interaction of different levels of culture is illustrated in Appendix 4 to this Safety Guide.

2.5. Special influence on the formation of organizational subcultures of individual groups of employees NPP (OO), as well as on the formation and maintenance of safety culture is produced by executives at all levels, as leaders up to the highest level of the hierarchy, which demonstrate by their own example commitment to safety culture and the productive type of relationship with their subordinates down the hierarchy, thus creating an atmosphere of trust, openness and responsibility.  Without creating these elements of an organizational culture, no assurances or declarations of commitment by the NPP and OO executives to a safety culture reflect the real situation. Possible types of relations between managers (leaders) and subordinates and their influence on the formation and maintenance of a safety culture are given in Appendix N 5 to this Safety Guide.

III. Principles of creating and maintaining a safety culture

NP-001-15 sets out the following principles for creating and maintaining a safety culture:

prioritizing the safety of the NPP over economic and production goals (safety priority); 

selection, professional training and maintenance of qualifications of managers and personnel in each area of activity affecting safety (professionalism and qualifications);

strict adherence to discipline with clear distribution of authorities and personal responsibility of managers and performers (discipline and responsibility);

development and strict adherence to the requirements of quality assurance programs, standard operating procedures and process regulations, their periodic updating, taking into account the accumulated experience (compliance with procedures, regulations, quality assurance programs);

establishment by managers of all levels of an atmosphere of trust and such approaches to collective work, as well as to the social and living conditions of the NPP personnel, which form an internal need for a positive attitude to safety (an atmosphere of trust);

understanding by each employee of the impact of his/her activities on the NPP safety and the consequences that may result from failure to adhere or poor adherence to the requirements of quality assurance programs, standard operating procedures and job descriptions, process regulations (understanding of the consequences);

control by employees of their activities affecting safety (self-control);

understanding by each manager and employee of the inadmissibility of concealing errors in their activities, the necessity for detection and elimination of their causes, the necessity for constant self-improvement, study and implementation of advanced experience including foreign one (openness and self-improvement);

establishment of the system of rewards and penalties based on the results of production activities that promotes transparency in the activities of employees and prevents concealment of any errors in their work (motivation).

3.1. Safety priority

3.1.1. Priority of safety over all other factors of production activities is publicly proclaimed by the management of the NPP (OO) in the safety policy statement (or the statement of safety culture policy) and is communicated to employees of the NPP (OO).  The purpose of such a policy statement is to demonstrate a clear corporate safety policy, communicate the principles for creating and maintaining a safety culture that should be followed by the NPP (OO) personnel, and proclaim the key conceptual values shared by the organization. It is recommended that the contents of the NPP safety policy statement be aligned with the contents of the OO safety policy statement.

3.1.2. The principles listed above for creating and maintaining a safety culture are included in the policy statement referred to in paragraph 3.1.1 of this Safety Guide.  These principles are also reflected in the organizational and administrative documentation in force at the NPP (in the OO).

3.1.3. In order to focus employees ' attention on the safety of the NPP, it is recommended that the organizational and administrative documentation of the NPP and OO (including the regulations on structural units and job descriptions) indicate, where appropriate, which conditions of production activity ensure compliance with the requirement to prioritize the safety of the NPP over other factors of production activity. For example, when performing maintenance, it is unacceptable to reduce the specified volume and quality for the sake of performing it on time.

3.1.4. An important condition for the formation and maintenance of a safety culture is setting clear priorities and, above all, the safety priority in formulating objectives and plans of activities of the NPP (OO).  This allows to realistically evaluate the available opportunities.  It is particularly important to set realistic goals and time frames, as well as to ensure that efforts to achieve such goals are provided with the necessary resources.

3.1.5. In accordance with the requirements of federal norms and regulations in the field of atomic energy use, the OO carries out activities to improve the safety of the NPP in accordance with the plans for achieving the safety targets of the NPP.

3.1.6. It is recommended to develop plans for achieving the safety targets of the NPP transparently with the involvement of the NPP employees.  These plans for improving the safety of the NPP should establish criteria for achieving results, a clear time frame, the distribution of responsibilities and the allocation of appropriate resources to solve the tasks and achieve the goals set.

3.2. Professionalism and qualifications

3.2.1. The system of selection, training and maintaining the skills of workers implemented at the NPP (in an NPP structural unit or another group of employees having organizational subculture) aims at ensuring the qualification and readiness of employees to requirements, characteristics and conditions of production, taking into account all the principles and elements of safety culture reflected in this Safety Guide, including leadership skills in managers at all levels of the administrative hierarchy.

3.2.2. It is recommended that the main forms of the selection, professional training and maintaining the skills of workers, such as verification of the absence of medical or psychophysiological contraindications in recruitment, training, theoretical and practical training (including trainings, psycho-physiological training), internship, examination, redundancy, procedure of admission to working independently, training in actions of employees in case of violations of normal operation of NPPs (including in case of accidents), certification of employees (including managers) for compliance with their positions in established cases, carried out on the basis of regulatory requirements and OO programs would include aspects of forming and maintaining a safety culture in accordance with this Safety Guide.

3.2.3. Training employees in teamwork skills, including effective interaction skills that ensure a constructive dialog, error-free and timely communication and reception of information, and integration of the values that underlie the organizational culture, safety culture, and personal responsibility for results into daily activities, is important in ensuring the safety of the NPP.

An example of measures aimed at improving the effectiveness of communication is establishing, where appropriate (in particular, when issuing orders, working with the step-by-step implementation of instructions, programs or work forms, when communicating information about the parameters or condition of equipment), of three-step communication (transmission of information, repetition of information by the employee receiving the information, confirmation of correct understanding on the part of the employee who transmitted the information).

3.2.4. To prevent mistakes (erroneous decisions) of employees when performing activities that affect the safety of the NPP, it is recommended to take the following measures:

training employees to use tools to prevent mistakes (such as control and self-control, critical position);

briefings;

use of information on the analysis of operational experience, including information about violations in the operation of the NPP and accidents, in various forms of professional training and maintenance of employees' qualifications;

active participation of managers and employees who have made mistakes in a fair and thorough investigation of violations and development of measures to prevent similar mistakes in the future;

other available measures.

3.2.5. Maintaining qualifications of employees of the NPP (OO) is within the responsibility of both managers and employees themselves.  Employees of the NPP (OO), including managers, maintain their qualifications by studying relevant professional literature, regulatory and technical documentation, training manuals, as well as sharing information and experience.

3.3. Discipline and responsibility

3.3.1. Discipline and responsibility are important elements of a safety culture.  One of the most important measures to ensure them is the formation and maintenance of a clear and understandable organizational structure of the NPP (OO), in which all employees at all levels have a clear understanding of their tasks, the distribution of responsibilities, and the impact of their work on the safety of the NPP.

3.3.2. The responsible attitude of employees to the safety of the NPP is evidenced by their demonstrated and observed critical attitude towards safety issues, communication skills, as well as a strictly regulated balanced approach to performing production tasks.

3.3.3. Commitment to a critical position in relation to safety issues is realized through employees' understanding of all their activities that affect the safety of the NPP, and self-control when performing production tasks.

3.3.4. Communication skills include:

willingness to receive and receiving useful information from other employees;

readiness to transmit and transmitting information related to the safety of the NPP to other employees;

presenting and documenting both expected and unplanned results;

putting forward new initiatives in the field of NPP safety.

3.3.5. A strictly regulated and balanced approach includes:

understanding and accurate following rules and instructions;

readiness for unexpected developments;

stopping work, if possible, and thinking about the problem in place;

seeking help if necessary;

special attention to personal organization, timeliness and orderliness;

execution of works with special care;

strict adherence to the set sequence of operations.

3.4. Compliance with instructions, regulations and quality assurance programs

3.4.1. The use of nuclear energy at the NPP is one of complex and potentially dangerous technologies; therefore, an important aspect of the NPP safety is the implementation of activities by employees in strict accordance with the requirements of the documentation being developed at the NPP (OO).

3.4.2. It is recommended that the rules and instructions set out in the operational and other documentation applicable to the NPP, supported by training, be simple and clear, visual and easy to understand, provide employees with a clear explanation of the grounds for specific requirements during training, as a result of which these requirements would be considered by employees as necessary and appropriate.  If the specified rules and instructions are not appreciated by employees properly, then employees begin to practice simplified and roundabout techniques, which can lead to a degradation of the safety of the NPP.

3.4.3. It is recommended to assess the quality of the rules and instructions contained in the operational and other documentation applicable to the NPP, for which it is advisable to analyze the following aspects:

were the rules and guidelines written in collaboration with the employees who will use them?

do the rules and guidelines fit their purpose and are they written clearly enough to be easily understood and applied in practice?

do employees understand and recognize the need for the rules and instructions provided in the operating and other documentation applicable to the NPP, in particular, do they understand the potential consequences of their non-compliance for the safety of the NPP?

is the application and accuracy of the rules and instructions controlled, and are deficiencies corrected quickly and with the participation of employees who use the rules and instructions?

has the system of workarounds started to develop with or without the tacit approval of managers?

3.4.4. When developing operational and other documentation, it is recommended to take measures to reduce the likelihood of employees making mistakes and making erroneous decisions.

3.4.5. Measures aimed at reducing the likelihood of employees making erroneous decisions when performing the actions provided for in the operational documentation include:

the development of feasibility studies of operational documentation, familiarization with which will enable employees to understand the reasons for the establishment of the relevant requirements, operational documentation (it is recommended to develop feasibility studies of operating procedures for NPP units, instructions for the elimination of design-basis accidents, guidelines for the management of beyond design basis accidents (including severe accidents) and other documentation at the discretion of the OO (administration of the NPP));

theoretical training on issues related to the scope of their activities;

analysis (including analysis based on the results of training) of cases of incorrect diagnostics by employees of the state of the NPP, systems and equipment, making erroneous decisions, with the introduction of recommendations, based on the results of the analysis, in the text of operational documentation that reduce the likelihood of making erroneous decisions.

3.4.6. Measures aimed at reducing the likelihood of employees making erroneous decisions when performing the actions provided for in the operational documentation include:

including in the text of the operational documentation of instructions on the need to carry out checks of performed actions (self-checking, checking by another employee);

inclusion of special warnings to reduce the probability of the personnel's erroneous actions (for example, when the required sequence of actions is different from the similar sequence of actions performed by the personnel more frequently or more familiar for the personnel) into the text of the operation documents.

The information on the types of human errors and their brief characteristics are given in Appendix 6 to this Safety Guide.

3.4.7. The OO (administration of the NPP) establishes the procedure for and periodicity of revision of operational documents.  Modified requirements of the laws and regulations, the state of the art in science, technology and production, the results of any internal and external inspections, safety self-assessment, the recommendations of international organizations, the recommendations contained in the safety guide in the use of atomic energy, the accumulated experience of application of documents being revised at the NPP, the operating experience for the NPP itself and any other enterprises (including international record) shall be taken into account for review of the operation documentation.

3.5. Atmosphere of trust

3.5.1. A key condition for the formation and maintenance of a safety culture at the NPP (in the OO) is the commitment to the safety culture of managers and their leadership in matters of safety culture.  Leadership in safety culture issues is provided by managers at all levels of the NPP organizational structure (OO).

3.5.2. Managers (leaders) affect the safety culture through the priorities they set, the behavior and values they demonstrate (at meetings, when going around the workplace, in everyday communication), and the motivation systems they manage.

3.5.3. The creation of an atmosphere of trust and openness by managers in ensuring the safety of the NPP is crucial for the implementation of leadership in the field of safety culture, without which other efforts to form and maintain a safety culture can be significantly devalued.

3.5.4. The manager's responsibility is to realize that trust and openness in the NPP safety matters is his own values, that trust and openness are created by his own attitude to safety issues within his daily behavior, as well as the fact that the subordinate employees are considered by him as the one responsible for the safety of the NPP.  Trust and openness in matters of ensuring the safety of the NPP is not only declared by the executive, but also demonstrated in daily interaction with his direct subordinates.

3.5.5. It is recommended to build a partnership between managers and subordinate employees in the field of NPP safety, when safety issues are discussed jointly and openly. Such relationships in the field of safety are more effective than command and administrative ones (which do not involve, as shown in Appendix 5 hereto, joint discussion of issues (problems) related to the safety of the NPP, or joint search for solutions).  Partnership between managers and subordinates is more effective than friendship, since the latter do not exclude conflicts between business interests and friendship.

3.5.6. The relationship based on trust between managers (leaders) and employees is built in such a way that employees feel comfortable raising safety issues, and managers (leaders) support subordinate employees in making decisions related to safety within the established authority.  Managers (leaders) place trust in employees and protect employees' decisions when appropriate.  When a manager (leader) rejects an employee's opinion or decision, they take full responsibility for the decision and explain why the decision was rejected.

3.5.7. In day-to-day decision-making, the manager's leadership in the field of safety culture consists in effectively prioritizing safety issues in relation to other issues (for example, time constraints) with a high degree of integration, transparency and consistency.  This includes behavior and interaction with both subordinates and other employees.  The safety culture degrades when the decision-making process leaves most employees or stakeholders out of the discussion.

3.5.8. It is the responsibility of managers (leaders) to ensure that their subordinates can fully devote themselves to work and take care of the safety of the NPP.  For this purpose, social and living conditions are created for employees so that there is no need for employees to take care of additional earnings or normalization of other family living conditions.

3.5.9. It is important that significant actions regarding the safety culture would be integrated into the safety management system in place at the NPP (in the OO).  The key sign that a well-developed safety culture is formed and maintained at the NPP (OO) is the presence of an effective safety management system, which is supported by employees at all levels of the NPP (OO).  Signs of a developed safety culture are presented in Appendix N 7 to this Safety Guide.

3.6. Understanding the consequences

3.6.1. An important condition for a responsible attitude to the safety of the NPP is that all employees of the NPP (OO) understand how their work affects the safety of the NPP.

3.6.2. Formation of responsible attitude to the NPP safety for different categories of workers (for representatives of various subcultures identified within the NPP) is built on concrete examples of what consequences (e.g. radiological consequences, degradation of reliability) has resulted or may result from specific improper actions of an employee of this category.  For this purpose, relevant representative events that took place at this or other NPP are selected for the employee training program, which are considered and analyzed in the process of training employees of this category.  Analysis of such events is to demonstrate that the implementation of process operations, time savings or improved economic performance to the detriment of the quality of work can lead to deviations in the NPP operation, deterioration in the NPP safety level.  The results of the analysis of operational experience and events are used not only in training, but also in planning, conducting briefings and performing production tasks.  The relevant requirements are reflected in quality assurance programs, regulations on NPP structural units, and other production documentation.

3.6.3. It is recommended to use probabilistic assessments of the NPP safety, showing what consequences could lead (or led) to certain analyzed incorrect actions of employees.  The advantage of using probabilistic methods is that they allow to systematically analyze the consequences of certain events (for example, employee errors) or scenarios that have never been observed in practice, and assess the probability of such consequences, as well as identify measures that help mitigate or prevent their occurrence.

3.7. Self-control

3.7.1. An important resource for excluding employee's errors (erroneous decisions) is the implementation of self-control.  It is recommended that the employees critically assess their ability to perform the work correctly (including on the basis of analysis of their previous activities and the activities of other employees), be aware of the situations in which they are most likely to make mistakes or make erroneous decisions.

3.7.2. It is recommended to adhere to the STARR principle (Stop - Think - Act - Review - Report) when performing work at the NPP (as well as in the OO).

"Stop" - it is necessary to concentrate on the task being solved or the work to be done, excluding, if possible, the influence of factors that distract from thinking about the upcoming work (task).

"Think" - you need to think critically about the upcoming task, answering the following questions: 

Do I understand the task?

In accordance with the requirements of what documents should the task be performed?

What is my responsibility?

What is the relationship between the task being performed and the NPP safety?

Who should I interact with when performing the task?  Do I need help?

What errors can occur when performing the task?

What is the procedure of actions if the work goals (tasks) are not achieved?

"Act" - the work is performed in accordance with the requirements of operational and other documentation (instructions, regulations, quality assurance programs, other programs, work orders, switching forms) related to this work.

"Review" - make sure that the work goals are achieved and meet the requirements set when receiving the task, as well as the requirements of the relevant operational and other documentation. If necessary, the results of the work are documented (for a report or subsequent examination of the experience).  If the work goals are not achieved, the employee's actions are determined by the requirements of the relevant documentation.

"Report" - a message to the manager (the employee who set the task) about its implementation and the results achieved.  If there were problems or unusual phenomena during the execution of the work (task), it is also important to report them.

3.7.3. It is recommended to develop such requirements for production processes at the NPP, which establish that each individual employee or structural unit (team, shift) as a whole, before starting work, checks their understanding of the tasks set and their impact on the safety of the NPP, and, if such a need is identified, requests additional information and advice.  These requirements are reflected in the production documentation of the NPP (OO), for example, in job descriptions, instructions for labor protection, instructions for operation of systems, and work programs.

In order to create the specified element of safety culture among the employees of the NPP, it is recommended to positively motivate employees who stop work and do not perform it, if there is a reasonable doubt about the consequences of work for the safety of the NPP.

3.7.4. The development and promotion of employees having critical attitude towards unsafe acts and conditions is important.  This approach, combined with the employee's knowledge of the NPP systems and equipment, safety requirements, and the impact of work performed on the NPP safety helps to reduce the impact of deficiencies in the practice of performance of works on the NPP safety.

3.8. Openness and self-improvement

3.8.1. It is recommended to encourage transparency of the actions of employees so that incorrect actions of the employees were analyzed, first of all, not to determine who committed a wrong action, but to determine the immediate and root causes of violations (of wrong actions) and adopt the necessary corrective measures that will prevent further recurrence of improper actions and their negative impact on safety of the NPP.

3.8.2. It is important to establish such a moral and psychological climate in the NPP (in the OO), in which employees would state openly, honestly and in detail all the circumstances that caused or contributed to the commission of the wrong action, and give their suggestions for preventing the repetition of wrong actions.

3.8.3. Managers declare and implement an approach in which it is considered unacceptable to conceal the circumstances associated with wrong actions of employees, and encourage employees' willingness to openly discuss the immediate and root causes of wrong actions, as well as proposals to exclude the causes of such actions.

3.8.4. It is recommended to provide employees with the opportunity to report safety-related issues directly to the administrative management of the NPP and the OO (using mailboxes, on the plant website, or by other means).

3.8.5. An important aspect of the NPP safety is each employee's striving to self-improvement, including through active participation in the ongoing NPP (OO) arrangements for training and maintaining staff skills, self-education, study of existing experience, including past record of violations in the NPP operation and good practice for securing the safety of NPP (both  in Russian and in other countries).

3.8.6. Managers are responsible for creating conditions for self-improvement of employees (in particular, ensuring the availability of a library, maintaining appropriate information systems and ensuring access to them for employees, providing opportunities for employees to participate in seminars and other educational events, including those held outside the NPP (OO)).

3.9. Motivation

3.9.1. It is recommended to use employee motivation systems to form a positive attitude to safety, encouraging them to take the following actions, at the NPP (in the OO) :

reporting even minor issues;

reporting safety deficiencies found, including precursors of accidents;

messages about events and circumstances that could lead to violations in the operation of the NPP;

recognition of errors (erroneous decisions), including those that did not lead to violations (deviations) in the operation of as (systems, equipment);

suggestions for improving the organization of the NPP operation: improvement of operational documentation, design solutions for systems and components, maintenance and repair procedures, personnel training system.

3.9.2. It is recommended to analyze whether the remuneration system adopted by the NPP (in the OO) encourage the achievement of high economic indicators in cases where this is detrimental to the safety of the NPP, and whether only economic indicators make the basis for remuneration without also taking into account safety indicators.  If necessary, based on the results of the analysis, it is recommended to plan and implement adjustments to the remuneration system.

3.9.3. When forming the motivation system for various production groups, it is recommended to take into account  the specifics of the impact on the safety of their production activities.

3.9.4. In the event of repeated difficulties or major miscalculations, managers use their responsibility to apply disciplinary measures to employees, as otherwise there may be a negative impact on the safety of the NPP.  However, it is recommended to observe a delicate balance - sanctions are applied in such a way as not to encourage concealment of errors.

IV. Assessment of safety culture

4.1. The need for and types of assessments 

4.1.1. Evaluations (self-evaluations) of the safety culture is a prerequisite for the effective planning of actions for forming and maintaining safety culture.

4.1.2. It is recommended to provide for the implementation of current, targeted and periodic assessments of the state of the safety culture.

4.2. Current assessment of safety culture

4.2.1. Current assessments (self-assessments) of the state of the safety culture are carried out by each employee, including managers, in the course of their production activities.  This evaluates both the employee's own safety culture (self-assessment) and the safety culture of subordinates or colleagues working in the same team.

4.2.2. A current assessment of safety culture focuses on observations with the aim of detecting deficiencies in the safety culture.  It is recommended to discuss the results of such observations and assessments when summarizing the work performed.  It is recommended to identify the causes of the observed shortcomings and plan ways to prevent them in the future.

4.2.3. During current safety culture assessments, it is recommended to take into account the presence of symptoms of a weakening of the safety culture presented in Appendix N 8 to this Safety Guide.

4.3. Targeted assessments of safety culture 

4.3.1. Targeted assessments of safety culture performed by employees carrying out supervision of nuclear and radiation safety, or other employees specially authorized by executive managers of the NPP (OO) in identifying violations of regulations and instructions by employees of NPP (OO) structural units under control, at the detection of recurring violations following the investigation of violations in the NPP operation, as well as at the detection of precursors of severe accidents.

4.3.2. Targeted assessments are intended to establish a relationship between violations and safety culture, with the subsequent development of corrective actions in the field of safety culture.

4.4. Periodic assessments of safety culture 

4.4.1. Periodic assessments (self-assessments) of the state of the NPP safety culture are recommended: 

when developing the annual reports on the state of safety of operation of the NPP;

when conducting inspections of the state of nuclear and radiation safety of the NPP by commissions established by the OO or the administrative management of the NPP;

as planned by the decision of the OO.

4.4.2. Periodic assessment of the safety culture is recommended to cover all structural units of the NPP (OO), including structural units whose activities are not directly related to the management of the production process.  The assessment of safety culture can be conducted both for the NPP (OO) in general and separately for structural units of the NPP (OO) or other groups of personnel with organizational subculture (e.g., team, shift, shift personnel of the NPP as a whole, the supporting engineers and technicians in general, etc.). A specific list of NPP (OO) units is determined in preparation for the assessment.

4.4.3. For a periodic assessment of the state of the safety culture, it is recommended to use the following methods of collecting source data, and their combinations: 

analysis of operational and other documentation of the NPP;

monitoring of existing processes, functioning of structural units of the NPP (OO), interaction (mutual influence) both within groups of NPP (OO) personnel of different structural units (within groups that have a subculture), and between different structural units (between groups of employees belonging to different subcultures), behavior of employees.  The results of the observation are recorded in the "observation questionnaire";

surveys, individual and collective interviews of employees.

4.4.4. Prior to the beginning of the periodic safety culture assessment, it is recommended to inform employees about the goals and objectives of the safety culture assessment, the terms and conditions of its implementation, and opportunities to be informed of its results.

4.4.5. When preparing for the periodic assessment of the safety culture, it is recommended to provide for means and methods to ensure confidentiality and a psychologically comfortable environment for conducting the study.

4.4.6. It is recommended to include specialists who are familiar with the organizational structure of the NPP (OO), operational and other documentation, the specifics of the technological process of the NPP, as well as specialists with knowledge and skills in the field of psychology and social psychology in the group formed for periodic assessment of the safety culture.

4.4.7. Within a periodic assessment of the safety culture, all levels of the three-level model of organizational culture are evaluated (the observed level, the level of declared values and the level of deep ideas).

4.4.8. The characteristics of the observed level include organizational structures and processes, elements of the working environment, including technical means of organizing the management of technological processes of the NPP, the nature of the relationship between employees and managers.  To study the characteristics of the observed level of safety culture, it is recommended to use inspections and observations.

4.4.9. The characteristics of the level of declared values include formally recorded statements, orders, decrees of managers, organizational and administrative documents, and other documents containing the values declared by managers.  To study the characteristics of the declared level of safety culture, it is recommended to analyze the operational and other documentation of the NPP (OO), conduct surveys of and interviews with employees.

4.4.10. The characteristics of the level of deep ideas include internal motivation and beliefs that form the characteristics of perception and reaction of employees.  To study the characteristics of this level of organizational culture (subculture), it is recommended to conduct surveys, individual and collective interviews with subsequent analysis of the results of observations of existing processes, the functioning of organizational structures, employee behavior, documentation, and discussion of the results at a seminar.  Such a seminar is conducted by a specialist in psychology and social psychology who is not associated with the work of structural units that are subject to periodic safety culture assessment.

4.4.11. When preparing for a periodic safety culture assessment, it is recommended to define a preliminary list of aspects of ensuring the safety of the NPP that require particular attention of employees.  It is recommended to use the following as the basis for forming the above-mentioned list:

results of internal and external checks (inspections);

information about violations in the operation of NPP (both the NPP, which is assessed for the safety culture and other NPPs); 

NPP safety assurance issues.

4.4.12. It is recommended to use the list of safety aspects that require particular attention of employees when developing questions for written questionnaires of employees, individual and collective interviews.

4.4.13. It is recommended to use written surveys of employees to analyze employees' awareness of the declared characteristics of the safety culture and the motivation for specific actions.  It is recommended to formulate questions for the written survey of employees in such a way as to ensure that they are easy and unambiguous to understand, and the answers would be simple and concise.  Examples of the topics recommended for the survey, compiled on the basis of the IAEA safety culture review guide (SCART), are provided in Appendix 9 to this Safety Guide.  It is possible to use relevant questions from other documents that reflect modern approaches to the safety culture.

4.4.14. It is recommended to use the results of a written survey for subsequent individual and collective interviews, including those with managers, to identify individual and collective beliefs of employees, including: 

declared and non-declared values, priorities related to the activities carried out;

the availability or absence of personal responsibility for ensuring the safety of the NPP;

awareness of the need to meet safety requirements;

reasons (motivation) for performing correct, erroneous or knowingly incorrect actions of the personnel;

reasons for being satisfied or not satisfied with working conditions;

causes of identified inconsistencies and contradictions between the observed, declared, and value-based characteristics of the safety culture;

awareness of the causes and consequences of situations that have occurred or are possible at the NPP (violations of safety requirements; violations of normal operation; structural and organizational changes; conflicts between NPP (OO) structural units, between groups of employees with different subcultures, and other situations).

4.4.15. When conducting a periodic assessment of the safety culture, it is recommended to determine the most appropriate stage in the development of the safety culture by selecting the appropriate characteristics presented in Appendix N 10 to this Safety Guide.  When problems are identified in maintaining the safety culture, it is recommended to identify the most appropriate stage in accordance with the typical model of safety deterioration by selecting the appropriate characteristics presented in Appendix N 11 to this Safety Guide.
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DESIGNATIONS AND ABBREVIATIONS

	NPP
	-
	Nuclear Power Plant

	IAEA
	-
	International Atomic Energy Agency

	SAR
	-
	Safety Analysis Report

	OO
	-
	Operating Organization

	SCART
	-
	Safety Culture Assessment Review Team <1>


--------------------------------

<1> the term is taken from the IAEA guides on safety culture expert review. SCART Guidelines. Reference report for IAEA Safety Culture Assessment Review Team (SCART), Services Series, No 16, IAEA, Vienna, 2008.
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TERMS AND DEFINITIONS

Administrative management of the NPP (NPP administration) - executives and other employees of the NPP assigned by the OO with rights, duties and responsibility for the safety of the NPP during construction, operation and decommissioning of the NPP.

Briefing is an activity aimed at informing employees of the basic requirements for safe work, equipment operation, compliance with labor protection, nuclear, radiation, and technical safety rules in the course of employees' work.

Qualification is the level of training of employees of the NPP, including managers, including basic special education, professional knowledge, skills and abilities, as well as work experience that ensures the quality and safety of operation of the NPP when performing official duties.

Safety culture - the set of characteristics and peculiarities of the activities of organizations and behavior of individuals which assigns the highest priority to NPP safety issues according to extent of their significance.

Organizational subculture - the organizational culture of a group of employees who are separated from the organization (including the NPP or OO) by a set of values that distinguish it from other groups of employees of this organization.

Organizational culture is a system of basic ideas shared by a group of employees, acquired by them in solving problems of external adaptation and internal integration, working well enough to be considered by the group as correct and, therefore, as something that should be taught to new members of the group as an appropriate way of perception, thinking and emotional attitude to these problems.

Employee error (error) is a single unintentional wrong action or a single omission of the correct action by an employee, including when managing systems and components of the NPP, or during maintenance or repair of systems and components of the NPP.

Erroneous decision is an employee's incorrect performance or failure to perform a number of established actions due to an incorrect assessment of ongoing processes.

Qualification maintenance is an activity that ensures the maintenance of the level of professional knowledge and practical skills for specific positions and professions of employees.

Vocational training is a type of education that aims to provide employees with the knowledge, skills and abilities necessary to perform work functions.

Employee is an individual who has entered into employment relationship with an employer - the OO, NPP or another entity entitled to enter into employment contracts, and allowed by the OO to carry out labor activities at the NPP as related to the use of atomic energy.

Manager is an employee, including one from the administrative management of the NPP (management of the OO), who is duly authorized to manage and organize the activities of other employees, as well as duties and responsibilities, including those for ensuring the safety of the NPP.

Internship is a stage of training of an employee directly at the workplace in order to consolidate in practice the professional knowledge obtained as a result of theoretical training, the formation of skills and abilities necessary for the performance of their official duties.

Management for safety purposes is an activity implemented by the administrative system of the OO of the NPP.  This system integrates all control elements in such a way that any processes assuring compliance with the NPP safety requirements are established and implemented with due regard for other requirements particularly economic requirements, requirements for the management, personnel, occupational safety, environmental protection, accounting and control of nuclear materials, physical security and quality so that these requirements and demands would not affect the NPP safety adversely.

NPP operating organization (operating organization) - the organization established in accordance with the legislation of the Russian Federation and recognized in accordance with the procedure and under the terms and conditions stipulated by the Government of the Russian Federation and the relevant nuclear energy usage controlling agency as suitable for operation of the NPP and performance of the activities for the NPP siting, design, construction, operation and decommissioning as well as activities for handling of nuclear materials and radioactive substances with its own efforts or through engagement of any other organizations.
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THREE-LEVEL MODEL OF ORGANIZATIONAL CULTURE

	Observed level (artifacts)
	
	Visible organizational structures and processes

	

	
	

	The level of declared values
	
	Strategy, goals, philosophy (professed principles)

	

	
	

	Level of deep ideas
	
	Subconscious attitudes, unconditional beliefs, ideas, thoughts and feelings (the ultimate source of values and actions)


According to the three-level model of organizational culture, the following three levels are distinguished, which cover both highly visible (conscious) aspects of organizational culture, and those invisible (subconscious):

observed level (artifacts);

level of declared values;

level of deep ideas.

The organizational culture of an organization is studied at these levels.

The observed level (artifacts) is the simplest level for understanding organizational culture: what you can see, hear, and feel.  At this level, the organizational culture of an organization can be evaluated through explicit artifacts that characterize the hierarchy of relationships built in the organization, its status, and the attention paid to the organization of the workflow.  Such artifacts include, for example, the general cleanliness of industrial premises, the living conditions of employees (organization of the working space, availability of sufficient places for eating, sanitary facilities, parking spaces, etc.), systematic and accurate maintenance of production documentation.  At the artifact level, the organization's organizational culture is clear and evokes an immediate emotional response. However, this level of the model does not explain the reasons underlying the formation of such an organizational culture in the organization and (or) the behavior of its employees.  To answer these questions, one should move on to the next levels of the model.

The level of declared values includes the values proclaimed by the organization and accepted, shared and supported by its employees. Information about these values can be obtained from employees ' responses to questions about the circumstances that the questioner saw or felt.  Examples of such values proclaimed by organizations are equal opportunities for employees, their rights, teamwork, the idea "safety is our priority", etc.  Often these values are declared by organizations that have fundamentally different structures and profess different styles of work.  However, with a longer stay in the organization, you can see that the behavior of employees sometimes contradicts the declared values.  For example, collective work is declared as the basic value in an organization, but an individual reward system is used that encourages competition within the team. It may also be proclaimed that safety is the highest priority, but the actions of employees indicate the opposite: that production goals that are not related to safety are the top priority. The availability of such inconsistencies indicates that the behavior of employees is based on reasons that need to be determined by moving to the third level of the model.

The level of deep ideas includes ideas that are at the deepest level of organizational culture and represent fundamental beliefs that employees rely on unconsciously (intuitively).  To understand organizational culture, one need to identify these deeply rooted attitudes. They are usually formed, among other things, under the influence of deeper national values. In an organization, deep attitudes reflect its history, values, goals, and the successful actions and values of its leaders.

It is impossible to reveal deep basic ideas through individual or even collective surveys.  They can only be revealed by analyzing and comparing the results of observations of all levels of organizational culture and detecting contradictions and inconsistencies in them, followed by discussing them at special seminars.

In management, there are two basic assumptions about employees:  theory X and theory Y. In accordance with theory X, it is assumed that employees in the organization are characterized by such qualities as laziness, lack of initiative, motivation, they require constant monitoring and supervision, as they avoid performing their official duties whenever they can.  Theory Y, on the contrary, considers employees of an organization as independent, proactive and motivated specialists who perform their work without external control. Therefore, depending on the applied theory (X or Y), the nature of the system of control of employees' activities and the procedure for delegating authority are determined.

Other deep attitudes are such fundamental aspects of human life as the nature of space and time, human activity, the nature of truth and how everyone understands it for themselves, the importance of family, work and self-development, etc.

Therefore, the culture of any organization can be studied at three levels of the model described above.  However, without understanding the underlying attitudes, it is impossible to correctly interpret the results of observations obtained at the other two levels - the level of declared values and the observed level.
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INTERACTION OF DIFFERENT LEVELS OF CULTURE

Figure (not shown)
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TYPES 
OF RELATIONSHIPS BETWEEN MANAGERS (LEADERS) AND SUBORDINATES, AND THEIR INFLUENCE ON THE FORMATION OF ORGANIZATIONAL CULTURE

Modern studies on leadership <2> examine three types of relationships at all levels of the hierarchy between managers (leaders) and their subordinates.

--------------------------------

<2> see, for example, the report of E. Sсhein at the IAEA international conference CN-237: "Human and Organizational Aspects of Nuclear Safety, Exploring 30 years of Safety Culture" held in Vienna, Austria, February 22-26, 2016. "Why Nuclear Safety Culture Requires Humble Leadership".

The first type of relationship is characterized by the fact that the manager trains the subordinate, tells him what should be done and how, and then controls the results of his work. This type of relationship is often quite effective, in particular, in organizations that are not associated with dangerous, complex knowledge-intensive technologies, in whose daily activities complex systemic problems do not arise, where the cost of error in solving such problems is extremely high.  The use of atomic energy at nuclear power plants is an example of a complex and extremely dangerous technology, where the problems to be solved are mostly complex and interrelated (systemic), and the consequences of their incorrect solution can be very serious.  In such cases, the first type of relationship is unacceptable and negatively affects the effectiveness of work: the manager, as an expert, cannot know the complex system comprehensively enough to give accurate instructions in all situations.  In the case of complex systemic problems, with the first type of relationship, the subordinate reports to the manager about the problem, but does not necessarily understand what exactly is wrong or how to put the system in order.  In this case, it may be necessary to cancel some previously made decisions (sometimes even taken at a higher level), and then both employees and managers may look for a way out in silencing the problem.

The second type of relationship, which is more comfortable and productive for both the manager and the subordinate, requires each of them to be more open, so as not to be afraid to show what they really care about, to recognize, if the situation develops, that they both do not yet see a direct solution to the problem, but can cooperate to find an acceptable solution.

In these situations, the first type of relationship hinders good adaptive problem solving, because the norms of "professional distance" do not promote openness and joint problem solving.

The third type of relationship belongs to the category of friendship.  However, it also negatively affects the effectiveness of work in organizations associated with complex and dangerous technologies, since it includes the possibility of a conflict of interest between business and friendships.

The first type of relationship between the leader-manager and his subordinates can be characterized as a command-administrative type of relationship, the second type of relationship - as a partnership.  It is the partnership type of relationship that can create a healthy organizational culture, including a safety culture, in organizations with complex technologies, such as nuclear technologies.
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INFORMATION 
ABOUT TYPES OF MISTAKES (ERRONEOUS DECISIONS) OF EMPLOYEES AND THEIR BRIEF DESCRIPTION

The personnel's actions are classified in the following way:

actions based on skills;

actions based on rules;

actions based on knowledge.

Skill-based actions usually include routine operations often performed mechanically and exercised in the course of drills or daily activities. Manipulations of the operator with various controls may serve as an example of skill-based actions.

Rule-based actions include any operations performed in accordance with the provisions of any documents (guidelines, rules, regulations) establishing the requirements for performance of such operations. Performance of a step-by-step procedure described in the guidelines or program by the operator may serve as an example of rule-based actions.

Knowledge-based actions include any decisions made on the basis of the available knowledge on the situation around the personnel's activities, the ongoing processes and phenomena and their interrelation in the absence of any rules regulating the procedure for such decision making or in case of inapplicability (limited applicability) of the existing rules. The operator's actions aimed to find the technique for the cable routing from the mobile diesel generator in case of impossibility to lay these cables in the way prescribed by the guidelines (for example, due to inaccessibility of the routes because of a fire, collapses due to an earthquake and in other cases) in case of NPP abnormal operational occurrence may serve as an example of knowledge-based actions.

Each type of the personnel's actions (knowledge-based actions, rule-based actions and skill-based actions) is characterized by the probability of errors (erroneous decisions) peculiar for this type of actions; brief characteristics thereof are given in the table below.

	\Type of error

  \

    \

      \

        \

Attribute   \
	Errors in performance of skill-based actions
	Errors in performance of rule-based actions
	Errors (erroneous decisions) in performance of knowledge-based actions

	Type of activity
	Routine operations
	Activities related to problem solving

	Focusing of the personnel's attention
	On something other than the task to be performed
	On the issues related to the performed task

	Control method
	Mainly mechanical
	Conscious to a certain extent

	
	According to the established schemes
	According to the effective rules
	

	Predictability of error types
	Mainly predictable
	Inconsistent

	
	Errors of the type "resolute but wrong behavior"
	

	Ratio of the number of mistakes and possibility of making them
	Though the absolute number of errors may be significant they represent the minor part of all potential errors.
	The absolute number of errors (erroneous decisions) is small but the ratio between the number of errors and the existing possibilities for their occurrence is great

	Impact of the situational factors
	From low to moderate, as a rule, the internal factors (such as frequency of the action performance in the past) have predominant effect
	As a rule, external factors have predominant effect

	Ease of the error detection
	Detection is usually quite fast and effective (except in cases where the error leads to a hidden equipment failure detected during testing or a request for work) 
	Detection of errors (erroneous decisions) is usually complex, generally implemented only through external intervention


Appendix No. 7 
to the safety guide in the use of atomic energy "Recommendations for the formation and maintenance of a safety culture at nuclear power plants and operating organizations of nuclear power plants" approved by  the Federal Environmental, Industrial and Nuclear Supervision Service order No. _______ 
dated ____ __________ 20__ 

SIGNS OF A STRONG SAFETY CULTURE

I. Observed level

Information about the safety status of the NPP is promptly communicated to all interested parties, including federal state authorities, executive authorities of the constituent entities of the Russian Federation, local self-government bodies, personnel and the population.

Operational documentation, regulations, instructions, and plans are updated in a timely manner.

All safety-related information, including changes in operational and organizational and administrative documentation, is provided to employees of the NPP (OO) in a timely manner.

Operational logs and switching forms are drawn up accurately and in a timely manner.

Maintenance, repair, testing and verification of safety-critical systems and components are carried out in a timely manner, in accordance with the requirements of the operational documentation.  Adequate time, human and material resources are allocated to perform maintenance and repair work.

Managers and staff keep their workplaces in order and have a neat appearance.

The NPP has a structural unit dedicated to safety analysis. Information about the results of the safety analysis is provided to the management of the OO (NPP).

Relationships between employees are respectful and official.

Periodic meetings are held on a planned basis with the participation of the management of the NPP (OO), dedicated to the issues of ensuring the safety of the NPP.

Managers at various levels periodically visit the workplaces of operational personnel to monitor activities and discuss current safety issues.

At safety meetings, violations of the safety requirements of the NPP that occurred both at this NPP and at other NPPs (including foreign ones), similar facilities of other enterprises are discussed.

Employees demonstrate knowledge and understanding of the safety requirements set out in the design and operational documentation within the limits of their responsibility.

Employees are able to indicate the consequences that may result from violations of operational limits and conditions, limits and conditions of safe operation, other safety requirements, their own erroneous actions, erroneous actions of other employees.

Employees and managers of various categories demonstrate knowledge of the established requirements for the sequence of actions during normal operation and violations of the normal operation of the NPP.

Employees are able to list possible violations of normal operation in the structural unit, name their causes and consequences, as well as measures to prevent them.

Technical substantiation studies are developed for the most important and complex operational documentation (process regulations for the operation of the NPP unit, instructions for the elimination of accidents, guidelines for the management of beyond-design accidents), explaining to employees the reasons and grounds for establishing the requirements contained in this documentation.

Employees are able to explain the reasons for establishing the requirements of operational and other documentation containing rules and instructions applicable to the NPP (they are familiar with the technical substantiation of this documentation).

The system of motivation of employees based on the results of production activities, which is not conducive to hiding errors in work, operates at the NPP (in the OO).

The system of motivation of various groups of employees operating at the NPP takes into account the specifics of the impact of their production activities on the safety of the NPP.

Employees demonstrate a positive attitude to the system of incentives and penalties that is in place at the NPP (in the OO).

Employees and managers of various categories show a constructive attitude to safety checks carried out by the NPP services (OO), the state regulatory body for safety in the use of atomic energy.

Violations in the operation of the NPP are investigated in accordance with the established procedure, comprehensive measures are taken to determine the root and immediate causes of violations, and to prevent repeated similar violations.

At the NPP (in the OO), activities are systematically carried out to train personnel and maintain their qualifications.

Employees demonstrate confident teamwork skills (including communication skills).

Employees are able to describe the techniques and methods they use to prevent mistakes and erroneous decisions in the implementation of production activities.

When developing operational and other documentation applicable to the NPP (in the OO), measures are implemented to reduce the likelihood of employees making mistakes.

Employees and managers are interested in personnel retraining, additional training, and qualification development.

Employees are able to describe what measures they are taking independently to maintain their skills, and what measures are being taken by managers to this effect.

The working atmosphere in the team is evaluated by employees as favorable.

Employees are able to clearly define their area of responsibility and list the regulatory documents that define it.

Managers pay attention to the working conditions as well as social and living conditions of employees.

Managers demonstrate knowledge of employees' personal qualities and interest in preventing and constructively resolving conflict situations.

Heads of structural units directly control the activities of ensuring the safety of the NPP by employees of the structural unit, disseminate information about achievements in the field of safety, violations of normal operation and other events affecting the safety of the NPP.

Department managers are aware of the possibility of conflicts between production tasks and safety goals and take measures to prevent them.

The OO (administrative management of the NPP) implements a plan to improve the safety of the NPP in order to achieve safety targets.  The timing and scope of the planned activities are justified. The postponement of the implementation of measures is justified and is not systematic.

Employees generally have a positive attitude to the operational and other documentation that contains rules and instructions in force at the NPP (in the OO), regard its requirements as clear and reasonable, and the style of presentation as clear.

Employees do not use in their work workarounds that do not meet the requirements of operational and other documentation applicable to the NPP.

Employees who use this documentation in their work are involved in the development of operational and other documentation containing rules and instructions.

Employees have the opportunity to report issues that they consider to affect the safety of the NPP directly to the administrative management of the NPP (OO). 

Safety culture assessments are systematically carried out at the NPP (in the OO).

II. The level of declared values

A statement on the NPP (OO) safety policy has been published. The safety policy statement sets out the priority of safety, as well as the principles for creating and maintaining a safety culture.

Employees are familiar with the contents of the safety policy statement.

The principles of forming and maintaining a safety culture are reflected in the organizational and administrative documentation (job descriptions, regulations on structural units, and other documents) in force at the NPP and in the structural units.

The OO has developed a safety improvement plan to achieve safety targets.

Staff at various levels are familiar with the current system of incentives and penalties, which provides incentives for identifying and resolving problematic issues in the field of safety.

A procedure for conducting safety culture assessments has been developed at the NPP (in the OO).

III. Level of deep ideas

The signs of a developed safety culture that relate to the level of deep ideas are not directly observable, but can be identified by analyzing the signs of a safety culture that relate to the observed level and the level of declared values.
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SYMPTOMS OF A WEAKENED SAFETY CULTURE

The main symptoms, the presence of which indicates a weakening of the safety culture at the NPP (in the NPP structural unit, in the OO), are the following:

lack of a systematic approach across the activities of the NPP (NPP structural units, OO);

poor management of operating procedures (operating procedures are not reviewed or updated based on accumulated experience);

lack of thorough analysis of events and learning from them;

lack of resources;

increase in the number of violations of the requirements of operational documentation (regulations, instructions), regulatory documents;

increase in the number of outstanding (overdue) corrective measures designed to prevent the recurrence of violations;

deficiencies in maintenance and repair documentation;

opinions  of employees of the NPP (OO) on issues of ensuring the safety of the NPP are not taken into account in a timely manner;

a disproportionate amount of attention is paid to technical aspects compared to the issues of creating and maintaining an effective safety culture;

lack of a system for informing about events that did not lead to accidents, but are potentially hazardous;

lack of a periodic self-assessment procedure;

low level of administrative and economic work.
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SAMPLE QUESTIONS 
OF SURVEY (INTERVIEW) FOR THE PERIODIC ASSESSMENT OF SAFETY CULTURE 

1. The priority of safety 

1.1. Safety policy

How is the safety policy communicated to employees? Who chooses the information strategy?

What is the content of the safety policy statement?

How does the safety policy statement affect the day-to-day work of NPP (OO) employees?

Can workers give examples of the policy statement in the field of safety, illustrating its contents? 

1.2. The resolution of conflicts between safety requirements and other requirements

Can employees describe cases where there was an obvious conflict between NPP safety and economic factors?

What was the behavior of managers in such cases?

What was the behavior of respected and experienced colleagues who are not managers? 

1.3. Focusing attention

What documents are available indicating the conditions that ensure compliance with the requirements for the priority of the safety of the NPP over other factors in production activities, and what is their content?

Can employees give examples of production conditions that ensure compliance with the requirement that the safety of the NPP is prioritized over other factors reflected in the current organizational and administrative documentation for the NPP?

When safety concerns lead to delayed start-up of NPP units, how do managers use such cases to illustrate that NPP safety is a priority? 

1.4. Setting priorities when establishing goals and plans

How is the highest priority of the NPP safety reflected in the production plans?

How are employees informed about the content of production plans?

Can workers give examples of the integration of safety objectives and other objectives in the production plans?

How are known and potential safety issues taken into account when planning?

How is the schedule and content of work performed during planned shutdowns of NPP units checked?

What is the approach used by managers at all levels when they have to deal with an unexpected event that requires a larger number of employees?

How are the requirements set for the maintenance of systems and components of the NPP, taking into account the safety requirements?

Can employees give a positive example that managers or specialists really adhere to the idea that an NPP with the "safety first" principle is also well managed? Are there any negative examples? Are there negative examples?

2. Professionalism and qualifications

2.1. Training

How are training programs at the NPP (in OO) aimed at forming conscious behavior of employees in relation to safety? Can employees find examples of people joking about this?  What are the possible reasons for rejection?

How do managers ensure that employees perform only the work that they are trained and qualified to do?

How are the training needs of employees and groups in the NPP (in the OO) identified?

How is awareness of threats to NPP safety included in employee training programs?

How does training contribute to understanding the limits and conditions of safe operation?

How are managers trained in the field of human impact on the safety of the NPP?

Who is responsible for maintaining the skills of employees?

How often are production requirements allowed to interfere with planned training?

What happens if, for some reason, production requirements are allowed to interfere with scheduled training hours?

How is making up missed training hours for employees organized? 

2.2. Content of training

How are the training needs assessed and the training content set?

What specific training have employees received in the field of nuclear and radiation safety?

What is the minimum amount of training required to maintain the skills of employees?

What preparations should employees make before starting training?

How are problems that may occur during shifts recorded so that they can be discussed in classrooms, including training on simulators?

How do managers identify their employees' weaknesses to determine training requirements or provide other support?

How do mid-level managers decide which courses employees should attend?

How are managers involved in educating employees of the policy in the field of safety and operating procedures?  How do they present the training material? 

2.3. Career advancement

How are individual career promotion programs set up and implemented in the NPP (OO)?

What methods are used in the NPP (OO) to support the professional growth of technically promising and safety-conscious young engineers? 

2.4. Leadership training

How are leadership skills and techniques included in executive training programs?

How is administrative conflict resolution included in leadership training programs at the NPP (in the OO)? 

2.5. Allocation of resources for training

What resources are allocated for training?  How does this match the resources allocated at other NPPs?

How are resources allocated to training-related issues compared to resources allocated to other areas?

How much of the educational budget is allocated per year for technical equipment of the educational process?

Can employees describe examples where problems with resource allocation have led to lagging in technical training tools behind the current state of the NPP?  How are such shortcomings eliminated?

2.6. Teamwork training

How are employees trained and encouraged to work in a team (teams)?

How is it ensured that employees of the next shift are well informed about the safety concerns of the NPP when they take a shift?

2.7. Sharing experience

How do employees effectively share their experience with other employees and groups?

What processes are in place to ensure that senior staff share their experience with new and junior NPP (OO) employees?

How much information about operational experience is available to employees?

How are reports reflecting operational experience discussed at the NPP (in the OO)?

How does the NPP (OO) participate in international information exchange on operating experience?

3. Discipline and responsibility

3.1. Distribution of duties

How qualified are mid-level managers in delegating responsibilities?

Are delegation of authority issues addressed in workshops and seminars, and how?

Who is responsible for the safety of the NPP?

How are NPP safety responsibilities distributed?

How visible is the overall responsibility of the NPP administration for the NPP safety?

What documents define the responsibilities for the safety of the NPP?

What is the procedure for reviewing the documents defining the responsibilities for the safety of the NPP?

To what extent are employees able to clearly state their own responsibilities? Can they cite the documents that define their responsibilities for safety?

When contractors are associated with work, how are their roles and responsibilities in terms of the NPP safety defined in the contract documents?

3.2. Personal understanding of responsibilities

Are employees qualified enough to understand their responsibilities, especially with regard to the safety of the NPP?

Can employees describe how work is planned (including contingency plans) to ensure that the safety of the NPP is not compromised?

To what extent are the approved plans being followed?

What is the approval process if it is necessary to deviate from an already approved plan?

3.3. Addressing safety issues

How do employees search for technical guidance documents on safety issues?

What is the procedure for handling questions about the safety of the NPP and other problems of the employees of the NPP (OO)?

Can employees describe cases where they feel they need to provide additional (informal) explanations about the processes they or their subordinates are dealing with?

3.4. Responsibility

What procedures are in place to ensure that the employee understands clear and unambiguous responsibility for performing work that affects the safety of the NPP?

Can employees give examples where responsibility is perceived as a good thing? Are there any examples where responsibility is seen as a way to put a blame?

How do managers strengthen responsible behavior?

How are employees encouraged to maintain open communication or report problems or unusual observations?

3.5. Work-related knowledge

How do employees show a good understanding of not only their own work processes, but also how these processes interact with other processes?

Can employees give examples of cases where the task had not been understood before it was completed? What was the reason for this?

How well do employees know, especially at the level of workshops and other structural units of the NPP, special warnings, limits and conditions of safe operation that they must comply with in their work?

How to make mockup models and videos for employees conducting maintenance prior to performing maintenance?

3.6. Critical position

Can employees describe how they are encouraged to critically review procedures and instructions when using them and suggest improvements where appropriate?

How do employees at all levels understand the nature of nuclear and radiation hazards, including the worst-case scenarios?

What measures are taken at the NPP (in the OO) against the spread of like-mindedness and how are opposing points of view encouraged?

How does the "stop and think" rule apply when a problem arises?

What is and how useful is the current regulation that draws the attention of the administrative management of the NPP (the management of the OO) to the NPP safety issues?

What is and how useful is the current provision for offering suggestions for potential improvements to senior management?

How do managers encourage employees to raise safety issues or suggest potential improvements?

3.7. Communications

How is communication used for the dissemination of policies in the field of safety among employees?  How is the SAR and other documents included in the set of documents substantiating the safety of the NPP actually used?

What was the latest information related to NPP safety that employees received, and through what media (for example, corporate network, newsletter for companies)?

How do managers contact employees when they have concerns about the safety of the NPP?

3.8. Regulated and balanced approach

How do managers remind employees of the importance of following strict procedures?

How qualified are managers to answer questions openly and honestly?

How do managers explain their current safety priorities to employees?

How do managers engage employees in discussions about safety?

How well are managers prepared to organize open meetings to explain the content of problems and solutions in issues that are sensitive to NPP safety and to address possible problems for communication on these issues?

How do managers encourage employees to provide ideas for improvement? How do managers respond to suggestions for improvements?

4. Compliance with instructions, regulations and quality assurance programs

4.1. Adherence to procedures

How are employees trained to understand the explanations and substantiations for safety-related procedures?

Can employees give examples of what can happen to the NPP or employees if the procedure is not completed?

How much trust do employees place in procedures when discussing them?

Can employees describe how managers inspect workplaces to assess their suitability and perform procedures in accordance with expectations?

Can employees give examples of strict implementation of procedures even in cases when faster methods are available?

How common is the feeling of employees' frustration with procedures when acting under production pressure?

What would happen to an employee who ignored the procedure to achieve production goals?

How do managers ensure that employees are reminded during heavy workloads that unnecessary haste and taking shortcuts are unacceptable?

What happens if someone allows themselves to choose the shortest paths when there is a lag behind the schedule?

What is the non-official , informal reaction of the administrative management of the NPP (OO management) to violations of safety requirements?

How do employees of departmental supervision react to unsafe actions and/or conditions when they see them or when those are pointed out to them?

How do employees point out unsafe actions of other employees of the NPP (OO), even if those are beyond the scope of their own job duties?

4.2. Quality of procedures

What issues are considered when evaluating procedures?

How easy is it to understand and follow the procedures?

Can managers describe cases where they received additional (informal) explanations of procedures that they or their subordinates use?

Can employees describe cases of receiving written procedures that were not useful for their work?

How do subordinates report poor procedures to mid-level managers, and what do mid-level managers do about it?

4.3. Availability, relevance and improvement of procedures

How easy is it to find a procedure?

How can the availability of procedures be improved?

How often are procedures reviewed to ensure their current suitability?

How are temporary changes to procedures issued and what are the appropriate organizational measures that limit their scope and duration?

How are the employees who are going to use procedures involved in writing them?

How do employees provide feedback, and are the procedures properly formulated?

How do managers report bad procedures and how do managers take any action?

What should an employee do if, when performing a written procedure, they encounter a step that they think is an error?

How is rejection or selection of shortcuts discussed in informal settings, during weekends or holidays?

4.4. Change management process

What is the established change management process when considering changes to procedures, equipment, or organizations?

How does the administrative management of the NPP relate the necessary changes to safety issues?

4.5. Regulatory authority policy

How is the role and authority of the regulatory body understood by managers and employees?

What is the level of cooperation between Rostechnadzor and the NPP (OO)?

How are Rostechnadzor consulted for clarification?

How do employees feel about the presence of representatives of the regulatory body on the site of the NPP (more like a help or a hindrance)?

How many assessments (if any) are there of the professional competence of the representative of the Rostechnadzor nuclear and radiation safety inspection department at the NPP?

How are political and other restrictions on the work of the regulatory body perceived among employees?  Is it considered truly independent?

4.6. Accounting of industrial safety. Physical protection

How do managers include industrial safety in their discussions and meetings?

How do managers ensure that a safety-conscious attitude prevails throughout the NPP?

What special knowledge about industrial safety is considered important by employees? What is considered not very important?

Can employees list examples of joint measures to improve the nuclear and radiation safety of the NPP and to improve the physical protection of the NPP?

Can employees list examples of contradictions between nuclear and radiation safety requirements and physical protection requirements? What should be the proper behavior in such cases?

5. Atmosphere of trust

5.1. Leadership

What is the responsibility of the administrative head (deputy chief engineer for safety) of the NPP for nuclear and radiation safety?

How is he supported and assisted in fulfilling these responsibilities?

What is his position in comparison with the position of persons in charge of other areas?

How do representatives of the administrative management of the NPP explain their commitment to safety to their subordinate employees?

How are safety issues included in the periodic meetings of the NPP administrative management with mid-level managers?

How is the safety of the NPP mentioned in official communications from the NPP administration?

How would employees describe the main concerns of senior NPP managers in their daily work?

How do senior managers of NPP (OO) identify safety issues and help to fix them?

How often do top OO executives visit the NPP to assess the management effectiveness first-hand?

How are these visits conducted?

How do senior NPP (OO) managers show that they are committed to correcting important weaknesses or vulnerabilities?

How do senior NPP (OO) managers encourage mid-level managers to monitor other NPPs and other parts of their own NPP to learn lessons?

What is the top management of the NPP (OO) doing to prevent a reduction in the number of employees, even if there are financial restrictions at the corporate level?

Can employees describe how senior NPP (OO) managers communicate relevant information (such as goals, expectations, costs, performance, and shortcomings) to mid-level managers?

How did senior NPP (OO) managers support their mid-level managers the last time they stopped operating for safety reasons?

What strategies can be applied by a senior manager if mid-level managers in their area of responsibility are in interpersonal conflict and not in contact with each other?

How do out-of-work activities help resolve interpersonal conflicts?

Can the chief NPP (OO) executives describe how the succession plans relate to safety?

How leadership in safety is reflected in the succession plans?

What are the safety expectations of NPP managers and how are they translated into the daily tasks of employees?  What is the role of mid-level management in communicating these expectations?

Can employees judge whether mid-level managers have the necessary experience and safety knowledge to take action on problems that arise?

How do managers recognize that a safety-conscious attitude is important in selecting and promoting employees?  How is this recognition nurtured?

Can cases be identified in which a safety conscious attitude was a significant factor in approving or rejecting promotion at the management level?

How do managers view work and workplace conditions?

How do managers pay attention to the state of working conditions in the workplaces of subordinate employees?

What working style of employees of departmental supervision is necessary in the shift?  How do they search for information?

Can employees describe how departmental supervisors visit places where safety-related work is performed?

How do employees of departmental supervision discuss safety issues with teams, shifts, and other groups of employees they supervise?

Can employees describe situations where a manager's presence in the workplace is considered an integral part of their job?

Are there any situations where the presence of a supervisor in the workplace is considered a sign of a problem?

How do mid-level managers communicate their safety expectations to their subordinates? How are they understood by subordinates?

What actions do mid-level managers take after they become aware of non-compliance situations and deviations?

How do mid-level managers respond to negative comments about conscious safety behavior when mid-level managers hear about it, or when they are pointed out to them?

Can employees describe situations where managers spend time observing and mentoring employees in their workplaces, or provide constructive feedback to reinforce expected behavior?

Can employees describe situations where managers encourage experienced, conscientious colleagues to be mentors?

5.2. Trust

Can employees tell whether managers are trusted by their subordinates for professional actions?

How is trust between managers and subordinates felt or tested in the NPP (in the OO)?

Can employees describe any administrative efforts that contribute to creating a trust relationship at the NPP (in the OO)?

Can employees provide examples from the past few months that show that the administrative management responded on principle, rather than based on expediency?

Do employees have a fear of a negative reaction (punishment) if they report errors or if safety issues are raised?

5.3. Trust during changes

How is information about upcoming changes communicated to employees so that a high level of mutual trust is maintained throughout the NPP (OO)?

What communication process is in place to counter rumors and other undesirable influences on employees?

5.4. Overtime

What is the overtime limit policy?  Which employees do this apply to?

How is overtime work managed, tracked, and reported to NPP (OO) managers?

What is the attitude of the NPP (OO) management to overtime?

What is the attitude of representatives of employees (trade unions) to overtime?

How difficult is it to find qualified employees?

5.5. Work in shifts

How does shift work align with current knowledge of the best decisions regarding human performance capabilities?

How is the shift schedule discussed with those working in shifts?

5.6. Workload and stress

What is the level of absenteeism for employees of operational structural units and maintenance workers?

Can managers provide recent examples of serious stress syndromes or cases of "burnout" among employees?

How are NPP managers (especially mid-level managers) trained to see employee overexertion?

5.7. Ergonomic factors

How are ergonomic factors considered at the NPP (OO)?

What types of analysis are used to identify the causes of the employees' unsatisfactory performance of their functions?

What improvement strategy is used and what criteria is it based on?

How are human factors specialists and psychologists employed in the NPP (in OO)?

5.8. Cross-discipline collaboration

What types of interaction, such as workplace meetings, are available to discuss issues of mutual interest between operating and maintenance personnel?

How are meetings between NPP structural units organized and implemented? At what level are they adopted?  Are they considered effective enough?

How are external stakeholders involved, when problems are resolved, and when decisions are made?

5.9. General level of farming

How would employees describe the overall condition of the NPP in terms of appearance and neatness?

How would employees describe the general condition of shift logs and reports?

5.10. Material conditions

How would employees describe the actual state of safety-critical NPP systems?

What programs and procedures are in place to monitor and continuously improve the actual state of systems that are important for NPP safety?

How are conditions of material life of workers assure their commitment to safety?

5.11. Long-standing problems

Can employees describe a process to identify long-standing problems with equipment, systems, or processes?

What is the strategy for the attitude of the administrative management of the NPP (OO) to such problems?

6. Understanding the consequences

How do employees demonstrate that they understand what can happen to the NPP or employees if they change their work processes?

How do employees show that they understand what deviations can occur from what should be, and what can happen if their work is not done properly?

How well do employees know, especially at the shop level, what would happen if the limits or conditions of safe operation were violated?

How well do employees, especially at the shop level, understand that something can go wrong and what can happen if the job requirements are not properly met?

How do employees take care of the safety of their own workplaces?

What explanations do employees give for specific hazards at their workplaces?

Can employees provide examples of suggested improvements to procedures and processes?

How do supervisors contribute to good safety practices?

Can employees list recent deviations from the NPP operating limits, describe how they occurred, and indicate what was done to prevent recurrence?

How does the main control room personnel understand the requirement to be "always vigilant and on alert"?

7. Self-control

7.1. Internal assessments

Who makes self-assessments at the NPP (in the OO)? Who should make self-assessments according to the employees' opinion?

What is the unofficial perception of internal self-assessments of the safety culture? Are they considered important?

When was the latest assessment of the safety culture at the NPP (in the OO) carried out?

When was the last review of the survey conducted at the NPP (in the OO)?

What mechanisms are in place for periodic reviews and setting up internal assessments?

7.2. Early recognition of deviations

What processes exist for early detection of deviations?

How is information about events that are accident precursors integrated into the NPP management?

7.3. External assessments

How are external or independent opinions used at the NPP (in the OO)?

Can employees provide examples where senior management initiated actions based on the results of external assessments?

What is the unofficial perception of regular external assessments?

7.4. Assessments in the organization

What is the senior management's attitude to regular NPP (OO) assessments?

What information does senior management find most useful? Does this information include comparisons with the performance of other NPPs?

What information was given by the respondent based on survey reviews or safety culture assessments?  Does the staff involved consider this information sufficient?

If there is a safety assessment group at the NPP, how is this group accepted and supported by the administrative management, employees?  Do they report this directly to the NPP manager?

How valuable are the measures developed after internal and external assessments to improve the safety of the NPP?  Is this an additional value to existing measures, or a new set of measures?

How do employees feel about safety assessments that affect their field of work?

How responsive are employees to improvements that are identified as a result of safety assessments?

8. Openness and self-improvement

8.1. Open communication process

How is reporting on safety-related events (violations in the operation of the NPP) organized at the NPP (in the OO)?

What is the procedure for reporting events that are precursors of accidents?

How are employees involved in a safety-relevant event notified of the final report on the event (a violation in the operation of the NPP)?

What is the way for employees and teams to report abnormal conditions, problems, and events that pose a threat to the safety of the NPP?

Is there a fear of negative reaction (punishment) when reporting errors or raising a safety issue?

Is there a system for reporting employee errors and how effective is it?

How well are employees informed about the employee error reporting system?

To what extent do employees feel free to report any problems?

How do managers ensure that feedback is available and that they respond to questions that are raised?

8.2. Involvement of NPP (OO) employees in discussing plans and other safety issues

How do managers engage employees in discussions about what is really a safety priority?

How are safety or improvement issues brought to the attention of the administrative management of the NPP (OO management)?

What mechanisms are in place to highlight safety proposals?

Who do employees contact for technical guidance on safety issues and why?

Can employees provide examples where senior managers actively seek out differences of opinion and different perspectives and encourage sustained discussion of issues that are waiting to be resolved?

Can employees give examples where their individual opinions mattered, where their contributions led to positive changes?

What documents are available that articulate the safety expectations of administrative management and what is their content?

When there is an obvious conflict between safety and cost, or between safety and operation, how do managers discuss this situation with employees?

Can employees give examples of top management's expectations about safety?

How do the daily or weekly meetings of the administrative management of the NPP (OO) cover significant safety issues?

Can managers describe how safety is discussed, when it is included in the agenda of the meeting?

How do employees get involved in management meetings when they discuss safety indicators and look for new solutions?

Can employees give examples of meetings at the OO (or NPP) level where safety issues were included in the agenda?

What opportunities do ordinary employees have to participate in safety meetings?

Can employees describe a situation where reasonable grounds for important safety decisions were communicated to a large group of NPP (OO) employees?

Do employees conduct brainstorm meetings and how do they hold them, for example, when researching safety issues, to effectively help them find the causes and implement improvements?

8.3. Performance indicators

What are the goals set for the NPP (in the OO) to be understood and achieved, thereby improving performance at all levels?

What are the measures taken at the NPP (in the OO) to be understood and achieved, thereby improving performance at all levels?

What are the NPP safety parameters provided to employees, and how are they provided?

What measures are taken by administrative management when safety indicators do not meet the goals, strategies, plans and objectives?

What is the awareness of managers and employees about the safety of their NPP compared to others in the same country and in the world?

Can employees describe a situation where the submissions and conclusions of earlier safety decisions are reviewed in the light of new information, operational experience, or changes in its content?

8.4. Corrective actions

What measures have been taken based on the results of the safety culture assessment or other safety reviews?

What processes should spread knowledge about the lessons learned at the NPP (OO)?

Can employees identify changes resulting from safety culture assessments or other safety reviews?

Can employees point to examples of problems that they reported and that were recorded?

How high is the rate of repeated events or errors?

8.5. Implementation of decisions

Can employees describe the recent program of implementing measures to ensure (improve) safety? What were the results of this program?

How is information about the successful implementation of measures to ensure (improve) safety distributed outside the nuclear power plant (NPP)?

How do managers discuss the results and the means by which they can correct deficiencies with their subordinate employees?

What is the attitude of managers to safety reviews and audits affecting their activities?

8.6. Allocation of resources

How are resources allocated to safety-related issues compared to resources allocated to other areas?

How are safety resource requirements periodically reviewed at the NPP (OO) management level?  What are the results?

When employees have safety-related needs, what is the procedure for them to follow to obtain the necessary resources?

To what extent do resources meet the requirements so that, for example, spare parts and tools are available when needed?

How is time considered a resource to perform work safely?

8.7. Using experience

How do operational experience accounting processes include low-level events that had been developing but did not escalate into more serious events and potential problems?

How high is the rate of repeated events or errors?

What processes exist for grading analyses based on the severity of events?

How much effort is being put into a timely but complete investigation of events?

How is operational experience used in day-to-day work activities (i.e. pre-job briefings, daily work planning, shift briefings, etc.)?

9. Motivation

What are the incentives and priorities for senior management of the NPP (OO) focused on?

How is the current motivation system discussed?

How do senior managers or experienced employees informally recognize the merits of employees who take safety-friendly measures?

How does senior management show that the professional capabilities, relevance and experience of employees are the most valuable strategic asset for the safety of a nuclear power plant?

How are bonus systems balanced with safety policies for different structural units (groups of employees)?

How does the motivation system strengthen the desired behavior and results?

How is recognition of exemplary work communicated to employees (groups of employees)?

Can employees identify cases in which a conscious attitude to safety was a significant factor in approving or rejecting professional (official) promotion?

How are good methods praised and bad ones challenged, especially in informal settings?

Can employees provide examples where employees who communicate safety-related considerations or suggestions for improvements are rewarded and receive public recognition?

What is the turnover of personnel at the NPP?

What are the main motivating factors for employees?

How do managers ensure that a safety-conscious attitude prevails throughout the NPP (OO)?

What types of systems are in place to assess the success or failure of managers in terms of safety? How effective are such systems?

How do employees learn about the system of rewards and penalties related to safety issues?

Appendix No. 10 
to the safety guide in the use of atomic energy "Recommendations for the formation and maintenance of a safety culture at nuclear power plants and operating organizations of nuclear power plants" approved by  the Federal Environmental, Industrial and Nuclear Supervision Service order No. _______ 
dated ____ __________ 20__ 

STAGES OF 
DEVELOPMENT OF A SAFETY CULTURE AT NUCLEAR POWER PLANTS

(AS PER INSAG-15)

	Stage 1.

The driving force behind safety assurance is compliance with requirements, which is mainly based on rules and regulations and other safety-related documents.  At this stage, safety is considered a technical issue, and therefore it is assumed that it is sufficient to comply with externally established rules and regulations to ensure safety

	

	Stage 2.

A good state of safety becomes an organizational goal, the achievement of which is evaluated using planned indicators and safety goals

	

	Stage 3.

Safety is considered at the NPP (in the OO) as a continuous process of improvement, to which everyone can contribute.


Appendix No. 11 
to the safety guide in the use of atomic energy "Recommendations for the formation and maintenance of a safety culture at nuclear power plants and operating organizations of nuclear power plants" approved by  the Federal Environmental, Industrial and Nuclear Supervision Service order No. _______ 
dated ____ __________ 20__ 

TYPICAL MODEL OF 
DETERIORATION OF THE SAFETY STATUS IN THE OO (AT THE NPP)

(AS PER INSAG-13, INSAG-15)

Stage 1. Excessive self-confidence

Occurs as a result of good performance in the past, praise from independent appraisers, and unfounded self-satisfaction.

Stage 2. Complacency

At this stage, minor incidents begin to occur on the NPP (in the OO), but self-assessments are not sufficient to understand the significance of these events, either taken separately or considered as a whole.  Oversight begins to weaken, and complacency leads to the delay or cancellation of individual improvement programs.

Stage 3. Denial

Denial is often noticeable when the number of minor events continues to increase, and more serious events begin to occur. However, the prevailing belief is that these are only isolated cases.  Negative findings from internal audits or self-assessments tend to be dismissed as unfounded, and programs that serve to identify root causes are not used or ineffective.

Corrective measures are not implemented systematically, and improvement programs are incomplete or terminated prematurely.

Stage 4. Hazard

The danger arises where a number of potentially serious events occur, but the management and the personnel tend to consistently reject criticism from internal audit departments, regulators, or other external organizations.  There is a growing belief that the results are biased and that the NPP (OO) is unfairly criticized.  As a result, the supervisory services often take a silent position, are afraid to make negative conclusions and (or) come into conflict with the management.

Stage 5. Collapse

The stage of collapse is the easiest to determine.  This is the stage at which problems become apparent to all parties, and the regulatory body and other external organizations are forced to conduct special diagnostic and in-depth assessments.  The management of the NPP (OO) is in a depressed state and usually has to be changed.  As a rule, it is necessary to implement a large-scale and expensive program of improvements.

Note: It is important to recognize the deterioration in the first two stages, or at the very latest - at the beginning of stage 3.

