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ABSTRACT  
 

The strengthening of safety culture in an organization has become an increasingly important issue for nuclear 
industry. A high level of safety performance is essential for business success in intensely competitive global 
environment.  

This presentation offers a discussion of some principles and activities used in enhancing safety performance and 
appropriate safety behavior at Krško NPP (NEK). 

Over the years a number of events have occurred in nuclear industry that have involved problems in human 
performance.  A review of these and other significant events has identified recurring weaknesses in plant safety 
culture and policy. Focusing attention on the strengthening of relevant processes can help plants avoid similar 
undesirable events. 

The policy of NEK is that all employees concerned shall constantly be alert to opportunities to reduce risks to the 
lowest practicable level and to achieve excellence in plant safety. The most important objective is to protect 
individuals, society and the environment by establishing and maintaining an effective defense against radiological 
hazard in the nuclear power plant. It is achieved through the use of reliable structures, components, systems, and 
procedures, as well as plant personnel committed to a strong safety culture. 

 

The elements of safety culture include both organizational and individual aspects. Elements commonly included at 
the organizational level are senior management commitment to safety, organizational effectiveness, effective 
communication, organizational learning, and a culture that encourages identification and resolution of safety issues. 
Elements identified at the individual level include personal accountability, a questioning attitude, communication, 
procedural adherence, etc. 
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1. INTRODUCTION 
 
The term Safety Culture was adopted by the International Atomic Energy Agency (IAEA) in recognition 
of the fact that nuclear safety is heavily dependent on the actions and, therefore, the thoughts of people 
within the organization. The International Nuclear Safety Advisory Group formed by the IAEA first 
introduced the concept of safety culture. They defined the term safety culture as "that assembly of 
characteristics and attitudes in organizations and individuals which establishes that, as an overriding 
priority, nuclear safety issues receive the attention warranted by their significance". The definition 
recognized that safety culture is both structural and attitudinal in nature and relates to the organization 
and its style, as well as to attitudes, approaches and the commitment of individuals at all levels in the 
organization.  

Recently the IAEA’s perspective on safety culture has broadened even further with attention focused on 
obtaining a deeper understanding of the actual concept of culture and particularly organizational culture.  

More recent events, such as the 2002 discovery of degradation of the Davis-Besse Nuclear Power Station 
reactor vessel head, have highlighted problems that develop when the safety environment at a plant 
receives insufficient attention.  A theme common in these cases is that, over time, problems crept in, often 
related to or a direct result of the culture at the plant.  Had these problems been detected and resolved, the 
events could have been prevented or their severity lessened. 

The universal features of safety culture can be categorized at three levels as showed in Table: 

 

LEVEL OF 
COMMITMENT UNIVERSAL CHARACTERISTICS 

Statement of Safety Policy 
Management Structures 
Resources 

Policy 

Self Regulation 
Definition of Responsibility 
Definition and Control of Safety Practices 
Qualification and Training 
Rewards and Sanctions 

Management 

Audit, Review and Comparison 
Questioning Attitude 
Rigorous and Prudent approach Individuals 
Communication 

 

 

2. SAFETY POLICY 
 

The policy of NEK is that all employees concerned shall constantly be alert to opportunities to reduce 
risks to the lowest practicable level and to achieve excellence in plant safety. The most important 
objective is to protect individuals, society and the environment by establishing and maintaining an 
effective defense against radiological hazard in a nuclear power plant.  Accident prevention is the first 
safety priority of NEK. It is achieved through the use of reliable structures, components, and systems, 
procedures and plant personnel who are committed to a strong safety culture. 

 



5th International Conference on Nuclear Option in Countries with Small and Medium Electricity Grids 
Dubrovnik, Croatia, May 16-20, 2004. 
 

3 

Management commitment to safety is referenced in a number of top tier documents with a clear statement 
of the NEK policy on safety, production and responsibilities. This policy is defined in various documents 
such as: Quality Assurance Plan, Code of Safety and Business Ethics, NEK Policies and Goals 
(Management Manual), Company General Employee Training Handbook, Operating Experience 
Assessment Program, Safety Culture procedure, etc. Within these documents, clear statements are made 
about the NEK objectives, mission statement, fitness for duty policies, nuclear and industry safety, 
personal protective equipment, safe working practices, training, operating experience, resources and 
finance. Each of the objectives in the previously mentioned documents is developed into goals and 
objectives for each division within the NEK organization. 

The majority of the objectives and goals articulated in the plant policy statement are associated with 
dedicated plant programs. These programs address all safety-relevant areas such as operations, training, 
quality assurance, radiation protection, environmental monitoring, waste management, surveillance, 
maintenance, fuel management, emergency preparedness, etc. In some of these areas there are several 
dedicated plant programs. Usually, the related program documents define the program 
requirements/objectives, participating units, responsibilities, and implementation procedures. Various 
means are also indicated, as appropriate, to be used in the assessment of program 
performance/effectiveness. 

The behaviors promoted in Safety Culture procedure are long-lived and encourage continuous safety 
culture and human performance improvements. Different sets of principles are developed for leaders and 
individuals. To achieve excellence in safety culture people need to use the following principles: 

• nuclear safety is everyone’s responsibility; 

• leaders demonstrate commitment to safety (coaching, mentoring, and reinforcing standards); 

• open communication, teamwork; 

• decision-making reflects safety first (conservative actions, etc.); 

• human performance techniques (adherence to procedure, self-checking, pre-job briefing, etc.); 

• questioning attitude ( “what if ” approach, contingency planning); 

• organizational learning (training, operating experience, root cause analysis); 

• nuclear safety undergoes constant examination (self-assessment, audits, independent oversight), 
etc. 

 

3. IMPLEMENTATION OF SAFETY POLICY 
 
A number of administrative procedures, which define the organizational arrangements relating to practical 
implementation of the plant safety policy, have been issued at the plant.  

Monitoring of the routine plant operation by the leading management is achieved through management 
meetings, such as Morning Management Meetings (daily), Plant Management Group Meetings (weekly), 
and meetings of the Management Board with organizational units.  

To improve the involvement of individuals in safety related matters, meetings of various types are 
regularly organized. It includes department meetings and informal discussions with supervisors and 
managers on the selected safety topics. Outage preparatory meetings play an important role in the area of 
communication within the organization. 

There are several plant committees and safety groups that address safety and safety related matters at the 
plant. These include the Krško Safety Committee, Krško Operating Committee, Independent Safety 
Engineering Group (ISEG), and Radiation Safety and Environmental Committee. These committees play 
important roles in the monitoring of plant safety performance and resolution of safety issues.  
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Managers ensure that work on matters related to safety is carried out in a rigorous manner. Management 
regularly reviews the performance of personnel, with assessment of their attitude to safety. Walk-downs 
to check the workplaces, where safety-related work is being done, is normal practice. Such field 
inspections/observations are usually made once per week. Special attention is given to the working 
environment. Field observation findings are captured and resolved through Corrective Action program. 

NEK systematically monitors the plant performance. The related plant program ‘Plant Performance 
Monitoring Program’ MD 21 has been established. A high level of safety is the result of the complex 
interaction of a good design, operational safety and human performance. This is the reason for 
establishing a set of operational plant safety performance indicators to enable monitoring of both plant 
performance and progress, to set the challenging targets and goals for improvement, to gain additional 
perspective on performance relative to other plants and to provide an indication of the possible need to 
adjust priorities and resources to achieve improved overall plant performance. Currently there are 90 
performance indicators used at top level. The new program uses the traffic light monitoring system.  

 

 
Figure 1. Performance Indicator Goals and Threshold 

 

The plant information systems are capable of providing easy access for the staff to a broad variety of 
plant specific information. The existing internal computer network (‘Intranet’) provides access to 
homepages of departments, provides daily news and information on new projects. Intranet has capabilities 
to display plant procedures, programs, relevant policy documents, diagrams, technical reports, and 
training materials. Information can also be obtained on operating parameters.  

Plant operation is carefully controlled by qualified personnel based on the approved procedures. 
Maintenance, test or modification activities are processed through a detailed planning and scheduling 
system (Primavera). Throughout this process nuclear safety receives careful consideration, supported by 
Probabilistic Safety Analysis (PSA) and Outage Risk Assessment Management (ORAM). 

Close attention is paid to organization of work processes. Work processes are well defined and covered 
by procedures. There are a number of procedures that address organizational and management aspects of 
various processes, in particular, of those, which involve different organizational units or positions and 
inter-related plant activities.  

Conduct of operation is described in detail in several procedures, which describe all relevant positions, 
related responsibilities, and communication lines. Marked attention is devoted to the preparation and 
conduct of refueling outages. Procedure “Managing Shutdown Safety” provides basic administrative 
requirements for outage management including the related responsibilities. Attention is given to safety 
aspects. A special committee (‘Shutdown Safety Committee’) nominated by the Outage Manager has 
responsibility for review of the proposed outage schedule as well as any changes to the approved schedule 
proposed during the outage. Outage related training (briefing) plays an important role in outage 
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preparation. The plant conducts outage-related preparatory meetings to inform plant staff and contractors 
about safety considerations and outage plan. 

Plant maintenance related work activities are co-ordinated and controlled using the ‘Work Order’ 
concept.  

The use of engineering practices, which are proven by independent verification and testing, and 
experience is one of the strictly followed principles in assuring high level of nuclear safety. Therefore, 
during construction, start-up and power generation approved codes and standards were used whose 
adequacy and applicability have been assessed and which have been supplemented or modified as 
necessary. Compliance primarily with US Code of Federal Regulations and recommendations and 
guidelines from the International Atomic Energy Agency was assured. Numerous other codes, standards 
and guidelines like NUREG, Regulatory Guides, ASME (American Society of Mechanical Engineers) 
etc. were also followed. 

 

Safety Culture Self-Assessment 

 

Self-assessment is an objective and visible process whereby individuals, groups, or management compare 
existing activities, processes, or programs to established standards and expectations to determine 
performance effectiveness, and identify strengths and areas for improvement. All NEK departments 
evaluate their processes on yearly basis. 

For Safety culture self-assessment we developed special administrative procedure which provides a 
consistent methodology for performing Safety Culture Self-Assessment. The objectives of the self-
assessment are to evaluate the health of plant’s Safety Culture and provide recommendations to plant 
management to improve or sustain this health. High standards of operating performance and safety are 
paramount to attaining and maintaining the plant’s vision and mission. The following elements are 
specifically assessed: 

• employees are encouraged to identify degraded conditions and demonstrate a willingness to escalate 
their concerns when the conditions are not corrected. Errors and problems are reported by employees 
in a “no blame” environment, where the stated goal is to understand and learn from what happened; 

• plant personnel exhibit a questioning attitude, pursue resolution of important and long-standing 
equipment and material problems, and execute plant shutdowns, if appropriate, to effect repairs; 

• management is involved in important plant activities, especially those having the potential to affect 
nuclear safety, and exercises accountability and follow-up as appropriate; 

• events determined to be significant by the plant are recognized and aggressively addressed to 
determine their root causes and the corrective actions necessary to prevent recurrence; 

• management emphasizes safety as the highest priority and exhibits conservative, safety-conscious, 
and defense-in-depth decision making; 

• managers seek critical feedback from both internal and external sources, and first-hand information is 
actively sought from those personnel intimately involved with the issues; 

• management fosters a safety-conscious work environment - one in which plant staff feel they can 
(and do) raise concerns without fear of reprisal; 

• training is provided for all staff, at all levels, to ensure that each employee understands his or her 
responsibilities for ensuring safe operations. Training for station staff includes design safety features, 
importance of reactor safety, use of operating experience, use of pre-evolution training, and 
consequences when safety is not held paramount; 

• nuclear safety performance is monitored using performance indicators, self-assessments, etc. and 
results are communicated to plant staff.  Goals do not generate conflict between safety and 
generation. 
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The self-assessment combines data review, interviews, and behavioral observations to assess plant safety 
culture. A mixture of methods (interviews, questionnaires, focus groups etc.) is usually needed in order to 
properly capture the safety culture of an organization. Assessment can be initiated by any of the 
following: 

- plant management request; 

- regular basis schedule; 

- negative trend in safety culture performance: 

• lack of systematic approach (training, risk assessment, etc.); 

• procedures not properly serviced; 

• incidents not analyzed in depth and lessons not learned; 

• resource mismatch (human resources, planning process, etc.); 

• violations increasing in number; 

• increasing backlog of corrective actions; 

• insufficient verification of readiness for operation or maintenance (pre-work planning, risk 
assessment, interdisciplinary communication, permit-to-work systems, inadequate training or lack 
of suitably qualified and experienced people); 

• employee safety concerns not dealt with promptly; 

• disproportionate focus on technical issues; 

• lack of near miss reporting; 

• lack of self-assessment processes; 

• lack of ownership; 

• lack of learning, etc. 

 

Sharing Operating Experience 

 

NEK has established operating experience exchange programs through various international 
organizations. Many activities are covered by information programs of IAEA, World Association of 
Nuclear Operators - WANO, Institute of Nuclear Power Operations - INPO, and Nuclear Maintenance 
Experience Exchange (NUMEX). We also participate in several activities of Electric Power Research 
Institute (EPRI). 

Plant management recognizes the importance of independent safety and operation reviews. We regularly 
receive international safety review missions and/or external audits. Different missions have visited Krško 
since 1991 (International Commission for Independent Safety Analysis - ICISA, Operational Safety 
Review Team - OSART, WANO, Assessment of Safety Significant Events Team - ASSET, International 
Regulatory Review Team Mission - IRRT, West European Nuclear Regulators' Association - WENRA 
and Review Of Accident Management Programs - RAMP). There were several review missions on the 
PSA analysis (IAEA International Peer Review Service on Probabilistic Safety Analysis Review - IPERS, 
Westinghouse, and various consulting companies). 

International missions like WANO Peer Review are promoting the highest levels of excellence in nuclear 
power plant operation, maintenance and support activities. Following each mission, a written report with 
strengths and areas of improvement observed by the visiting team is provided to the management staff in 
order to help define further safety goal improvement. 
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The plant personnel were encouraged to and participate in various international missions and meetings 
(OSART, ASSET, WANO, INPO, etc.) too. Plant employees participated in 8 IAEA OSART or ASSET 
missions. There were 15 visits of our plant personnel to other NPPs organized within WANO programs. 
This contributed to learning from operating experience and to study/adoption of good practices which 
could improve operational performance. 

Through the operating experience exchange program an in-depth analysis of nuclear operating experience 
is provided, which allows applying lessons learned in the industry for the NEK benefit regarding nuclear 
safety improvement. 

It is clearly understood by the management that the operating experience has an important role in 
increasing the level of safe operation of the plant. Therefore, an effective system was developed for a 
systematic approach to identify problems that could in any way affect nuclear/industry safety or reliability 
of the NEK operation. In order to prevent reoccurring events, NEK has developed a program which is 
able to handle all aspects of equipment and human failures. The program addresses both on-site and off-
site events (industry events). We also developed new user friendly, computer based process for Corrective 
Action Program that enables electronic reporting of all kind of deviations and suggestions for 
improvement at the plant. All employees and permanent subcontractors have the access to the system and 
can report deviations. NPP has centralized process for screening and distribution of reported deviation. 

 

Modification Process 

 

Permanent improvements to safety are made by a number of modifications. If opportunities for 
advancement or improvement over existing practices are available and seem appropriate, such changes 
are applied cautiously. All changes are evaluated for safety impact according to 10 CFR 50.59.  

All technical and procedural changes are subject to routine safety evaluation. The process of safety 
evaluation screening (SES) implemented at NEK is conducted in accordance with procedure ESP-2.303 
(“Authorization of Changes, Tests and Experiments”). It is compliant with the requirements given in US 
10 CFR 50.59. This procedure provides the methodology to be followed and defines the related 
organizational and managerial arrangements including the documentation to be prepared and 
responsibilities for initiation of SES, review, and approval. The procedure is applicable to hardware 
modifications, changes of procedures and licensing basis documents, tests, and experiments.  

A special plant program (ED 1, “Design Modification Control Program”) has been developed and 
implemented to control modifications to plant structures, systems and components. The ED 1 defines the 
roles, responsibilities and requirements of the site organizations involved in the design modification 
process (preparation, review, installation and/or testing). These include the divisions such as Engineering 
Services, Quality Assurance, Technical, Purchasing, and KOC. Several plant procedures are used to 
control the implementation of this program.  

It should be noted that many work activities/processes, which are quality- and/or safety-related, are 
controlled based on the ‘Configuration Management’ concept.  

 

Training 

 

Learning through education and training has obviously been an important strategy in all levels, areas and 
situations.  The organizational culture has been and is one where the needs for acquiring knowledge and 
skills in order to properly handle tasks have been prioritized. 

One of the biggest challenges and important investment in safe operation was putting into service 
operator and maintenance personnel training programs. Through these programs our employees acquire 
special knowledge and skills needed for performing tasks. One of the most important parts of that process 
is to convey and support quality knowledge and the transfer of experience from old/experienced to new 
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workers. The knowledge of experienced workers is continuously captured within specific work process 
documents such as administrative procedures and directives, operating procedures, maintenance 
guidelines, training materials and programs. The knowledge and experience is transferred through on-the-
job training and mentoring of new workers by experienced workers. Particular emphasis is being placed 
on professional development and personal growth of employees, mutual trust, respect and moving toward 
common objectives. 

The role of training in contributing to plant safety is fully accepted by Krško management and is reflected 
by the number of training programs. The Systematic Approach to Training (SAT) is accepted as currently 
available best method. Job and Task Analysis (JTAs) for operations personnel was developed based on 
plant procedures, while other plant positions are covered by qualification matrix. 

Initial and continuing training of Reactor Operators, Senior Reactor Operators, Shift Supervisors and 
Shift Engineers is conducted according to NEK procedures that are based on US Nuclear Regulatory 
Commission requirements. The Slovenian Nuclear Safety Authority (SNSA) conducts license 
examination. 

 

4. CONLUSION 
 
For the safe operation of NEK the enhancement of safety culture within our organization is one of the 
fundamental management principals. The safety culture means the shared attitudes, values, goals, and 
practices that characterize an organization as demonstrated through an integrated pattern of behaviors. 
There are some basic elements of culture such as norms, beliefs, attitude, symbols, leader actions and 
rewards. There are also many attributes of a strong safety culture - policies that are clear and understood, 
leaders' actions which establish and reinforce expected behaviors, learning process from in-house and 
industry mistakes, open communication among levels in the organization, and plant staff awareness and 
sensitivity to safety culture issues. 

The overall impression by the IAEA OSART team in 2003 was: "The plant has a strong safety culture, 
driven from the top with conscious efforts to inculcate the safety thinking in employees from the very start, 
the sharing of vision and standards in long-term partnership with subcontractors and by fostering an 
open and good relationship with the local community. A stable work force with long experience in the 
plant has facilitated these developments." 

Despite a very positive opinion expressed for safety culture in the OSART Report our first priority 
remains Safety. So we will continue our search for the possibilities of improving the safety culture at 
NEK. 
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