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ABSTRACT 

Industry and On-site Operating Experience has shown that the significant events, minor events 
and near misses all share something in common: latent weaknesses that result in failed barriers and the 
same or similar (root) causes for that failure. All these types of events differ only in their resulting 
consequences: minor events and near misses have no immediate or significant impact to plant safety or 
reliability. However, the significant events are usually preceded by a number of those kinds of events 
and could be prevented from occurring if the root cause(s) of these precursor events could be 
identified and eliminated. It would be therefore poor management to leave minor events and near 
misses unreported and unanalysed. Reporting and analysing of minor events allows detection of latent 
weaknesses that may indicate the need for improvement. The benefit of low level event analysis is that 
deficiencies can be found in barriers that normally go unchallenged and may not be known that they 
are ineffective in stopping a significant event. In addition, large numbers of minor events and near 
misses may increase the probability of occurrence of a significant event, which in itself is a sufficient 
reason for addressing these types of events. 

However, as it is not often practical neither feasible to perform a detailed root cause 
determination for every minor events, trending and trend analysis are used to identify and correct the 
causes prior to their resulting in a significant event. Trending is monitoring a change in frequency of 
similar minor events occurrence. Adverse trend is an increase in the frequency of minor events which 
are sorted by commonality such as common equipment failure, human factors, common or similar 
causal factors, activity etc. or worsening performance of processes that has been trending. 

The primary goal of any trending programme should be to identify an adverse trend early 
enough that the operating organization can initiate an investigation to help understand the factors that 
might be responsible for such trend and to take corrective actions prior to the escalation to a 
significant event. Reviewed and analyzed data based on codes trending identified common problems, 
potential trends and common contributors, promote a good trending program. 

For the effective trending program, positive adverse trends identification and corrective actions 
that are addressed the weaknesses that have been identified, should be specified and implemented 
through the corrective action program. For that purpose the appropriate coding system incorporated 
into Corrective Action and Operating Experience Program is established at Krško NPP. Minor events 
and near misses are collected and analyzed in order to aggregate detected minor problems. The 
different groups of codes developed include codes for direct causes and casual factors, processes and 
organizations, consequences, level of significance etc. For easier trending and further analysis a 
different code combinations were utilized in a form of graphs. For example: organisation vs. causal 
factors (allows particular department to trend human performance in their own organisation), direct 
cause vs. time (allows trending of equipment degradation), processes vs. organisation (allows trending 
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of processes degradation in particular organisation) any code in question vs. time (for trend 
confirmation) etc. 

The purpose of this article is to present the coding system established at the Krško Nuclear 
Power Plant and variety of ways for trending by using the system. The article deals with the codes 
established, organization of code system, trend codes combinations and benefit for early recognizing 
adverse trends of lo-level events. 

Keywords: Trending, Adverse Trend, Minor Event, Near Miss, Coding, Recurring, 
Analysis, Causal Factors, Root Cause 
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INTRODUCTION 

Plant events as a result of equipment failures and/or human performance weaknesses 
occur during the day-to-day operation of nuclear power plants. These events are often a result 
of weaknesses in latent plant processes, practices, procedures, training and system or 
component design problems that were previously neither recognized nor corrected. The 
effective use of operating experience includes analyzing both plant and industry events in 
order to identify fundamental weaknesses and then determining appropriate plant-specific 
actions that will minimize the likelihood of similar events. Learning and applying the lessons 
from operating experience is an integral part of station safety culture and is encouraged by 
managers throughout the organization.  

It has been shown by the Operating Experience that the causal factors of minor events 
and near misses are the same or similar to the root cause(s) of significant events. The 
significant events are typically preceded by one or more minor events and near misses. 
Relationship between the numbers of events that affect nuclear safety and reliability and other 
events of less level of significance is shown in Figure 1. 

 

Low Level Events and Near 
Misses with lost learning 

opportunities 

Low Level Events and Near 
Misses with learning 

opportunities 

Might be a thousands 

600 

Consequential Events with 
minor consequences 150

Consequential Events adverse 
to safety or reliability 5 

Significant Events adverse to 
safety or reliability 1 

Existing threshold for 
identifying low level events 

 
 

Figure 1: Relationship between the numbers of events that affect nuclear safety and 
reliability and other events of less level of significance 

 
In the Krško NPP Operating Experience Program (OEAP) and Corrective Action 

Program (CAP), there are four levels of events significance classification according to an 
impact on safety or reliability. The levels are defined as follows: 

a. Level 1 - significant condition adverse to safety - conditions where nuclear or 
personnel safety or plant operation reliability is significantly threatened; 
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b. Level 2 - events adverse to safety - conditions that typically result in moderate 
impact on nuclear or personnel safety or plant operation reliability; 

c. Level 3 - significant events - conditions that typically result in minor impact on 
nuclear or personnel safety or plant operation reliability or recognized near-misses; 

d. Level 4 - for trend only - conditions not adverse to nuclear or personnel safety 
or plant operation reliability. 

According to approved plant procedures, events of higher significance classification, 
Level 1 and Level 2, are subject to an in-depth Root Cause Analysis, while events of lower 
significance, Level 3 and sometimes Level 4, are subject to Apparent Cause Analysis. Both 
analyses are primarily performed in order to identify casual factors (i.e. root, apparent, 
contributing and probable cause) of the event and to define corrective actions in a timely 
manner to preclude the reoccurrence of similar events. In such defined process a great number 
of recorded events of the lowest significance classification, that have no immediate or 
significant impact to plant safety and reliability, still remain unanalyzed without determining 
any cause of the event. 

In order to prevent occurrence of significant events (see Figure 1) it is therefore 
desirable to identify and analyze weaknesses of those minor events and near misses that are 
reported and have valuable learning opportunities. Theoretically, significant events could be 
prevented from occurring if the root cause(s) of these precursor events could be identified and 
eliminated. As it is often neither practical nor feasible to perform a detailed root cause 
determination for every minor or near miss event reported, trending of those events is 
necessary to identify and correct the causes prior to their resulting in a significant event. 

 
 

2. TRENDING BASIS 
 
A trend by definition is a change in frequency of occurrence of a given parameter or a 

change in level of performance or degrading conditions associated with human performance, 
organizational and programmatic issues. The bottom line of trending is the understanding of 
adverse or abnormal trends of the events or problems and to help understand the factors that 
may be responsible for such trend. This understanding allows managers, supervisors and line 
workers to focus energy and effort in the right direction, resolving the issues that have the 
greatest impact. Addressing issues when they are small and not consequential is much more 
efficient and corrective actions much effective than if waiting until they become significant 
with consequences. In addition, trending can end the time spent and costs making and 
resolving the same errors time and time again. 

If a parameter is consider being a specific data gathered and analyzed, it is obvious that 
there are a variety of parameters that can be tracked or monitored in the effort of identifying a 
trend. Krško NPP Corrective Action Program offers that variety of different parameters. The 
parameters that can be used by browsing the Corrective Action Program database are: 

 
1. Time frame of the events  2. Reactivity management event 
3. Word searches by title/description 4. Affected Equipment/system 
5. Safe or reliable operation  6. Regulatory requirements 
7. Reworks     8. Repeated events 
9. Project (on-line operation/forced outage/outage) 
10. Direct Cause    11. Organizational Unit 
12. Plant Process    13. Casual Factor 
14. Causal Factor Type   15. Consequences 
16. Significance    17. Type of request or analysis 
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It was recognized that very useful tool for trending of minor events are graphics. Krško 

NPP Corrective Action Program offers a various graphs which can be used for trending 
purposes. As an example there are graphs showing number of CAP requests for a particular 
system or component or graphs that shows number of CAP requests for all systems or 
components so that comparison can be made among them. Some examples are showed on 
figures 2 and 3. 

 
Figure 2: Relationship between number of Corrective Action requests and preventive 

work order for all systems 
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Figure 3: Number of Corrective Action requests for particular category of equipment 

 
However, for the most successful trending, the introduction of coding system to 

Corrective Action Program is of essential interest. 
 
 
3. CODING 

 
Coding by itself is defined as the assignment of key words, event codes and human 

performance codes to categorize issues and to support searching, reporting and trending. 
According to this definition, the Krško NPP has developed a coding system that is 
incorporated into Corrective Action Program. Predefined codes are the essential part of every 
Corrective Action Request. The coding system consists of the following groups of codes: 

 
1. Direct Cause – is defined as the failure, action, omission or condition which 

immediately produced (or led to) the event. These causes are often not correctable without 
investigation or analysis. The direct cause often explains how the event occurred but usually 
does not explain why these happened. It could be all different kinds of mechanical, electrical 
or I&C failure, external damaging condition or human related cause. 

2. Organizational Unit – defines an organizational unit where a casual factor 
occurs or refers to the organizational unit that could learn the most from the adverse 
condition; 

3. Plant Process – defines the process that directly caused the adverse condition 
and needs improvement i.e. maintenance, operation or engineering processes, organizational 
processes, configuration control and other; 
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4. Casual Factor – any factor that initiates an event, contributes to its outcome, or 
exacerbates its consequences; casual factors are: Root Cause, Apparent Cause, Contributing 
Cause and Common Cause; 

5. Causal Factor Type – defines if a causal factor is a root or apparent cause, a 
contributing factor or just a probable cause; 

6. Consequences – defines all consequences of the adverse condition; 
7. Significance Level – as described above; 
8. Type of request or analysis – determine actual deviation form – human, 

equipment, document or process deviation or suggestion for improvement of those elements; 
The Corrective Action Program coding is done by the staff responsible for the action 

request or event analysis. Final coding verification is however carried out by the Independent 
Safety Engineering Group (ISEG) staff members. 

 
 

4. CAUSAL FACTOR CODING SYSTEM 
 
One of the most important groups of codes for investigation of minor or non-

consequential events for further successful trending is Causal Factors. Causal factors are 
important enough to be corrected to improve the reliability of the human performance, the 
process or the equipment. Therefore this particular coding deserves special attention; however 
some definitions are essential before offering an insight into the whole process.  

Root Cause is defined by World Association of Nuclear Operators (WANO) to be "a 
fundamental cause that if corrected, will prevent recurrence of an event or adverse condition". 
Often an event will have more than one root cause depending on the complexity of the 
sequence of occurrences. Therefore Root Cause Analysis is a structured approach to 
determining fundamental cause(s) that, if corrected, will prevent recurrence of an event or 
condition. 

For non-complex events, the cause may be obvious and does not need more rigorous 
analysis to determine corrective actions. The analysis is limited to the identification of the 
Apparent Cause by evaluating the available facts with little or no additional investigation. The 
apparent cause is often identical with the root cause. 

Contributing Cause is a causal factor that did not produces the event by itself, but did 
shape the outcome or exacerbate its consequences. 

Common Cause is the shared causal factor(s) that contributed to, or caused, a number of 
similar events thus causing an adverse trend. 

The Krško NPP Casual Factor Coding System is developed in accordance with the 
WANO Operating Experience Coding System [1]. It is organized into a tree structure 
consisting of four essential groups: Physical Ergonomics, Equipment, Human Performance 
and Organization (further divided into Organizational Control and Organizational 
Effectiveness). 

Each group is further made up of different sub-groups (Figure 4), 22 of them altogether. 
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Figure 4: Casual Factor Coding System Tree 
 

As an example the subgroup Environmental Conditions contents the following casual 
factors: 

Code number: Casual Factor
0600  Other 
0601  Unidentified 
0602  Lighting inadequate 
0603  Excessive noise level 
0604  Uncomfortable temperature / humidity 
0606  High radiation in the area 
0607  Distractions / interruptions 
0608  Exposed hot piping / unsecured equipment / exposed shock hazard 
0609  Cramped or confined work space 
0610  Housekeeping inadequate 
0611  Work-around 
 
The responsible plant staffs performing the coding (ISEG) of casual factors of the 

Corrective Action Program request uses the data revealed by the appropriate Root or 
Apparent Cause Analysis technique used by the event analyst. Using these data responsible 
staff member identifies several casual factors and their corresponding type from the pick-up 
list of casual factors code. The pick-up list is the one used for Root or Apparent Causes both 
as well as Contributing and Common Cause. Pickup of corresponding type of casual factor 
makes a difference between those causes. By quick yes or no answers to certain essential 
predefined questions associated with each sub-group of casual factors, makes it possible to 
quickly identify the casual factors for adverse conditions from the appropriate pick-up list. 
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5. RESULTS 
 
The Krško NPP Corrective Action Program allows different data browsing capabilities 

from the coding system as well as graphical presentation of certain codes with respect to time 
and correlation. This has proved to be a very useful tool when communicating the results of 
the trending to the management. 

The Figure 5 shows screen for browsing casual factors. Screen contains the following 
browse requirement: time frame, project, type of the casual factor, event significance and 
organizational unit. 

 
 

Figure 5: Casual factors browse screen 
 
Figure 6 shows the browse results in a form of a bar diagram for the first level groups of 

a casual factors for a required time frame from January 1st to December 31st without any other 
browse requirements. It must be emphasized that besides four main groups that were already 
mentioned, the single casual factors: External, Unknown and Not Applicable were introduced 
into system according to own and industry experience which can be seen on this figure. 
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Figure 6: Main groups casual factors results 

By simple one click on particular group the next level of casual factors subgroups for 
the same browse requirement appears. As an example the subgroup Equipment is shown on 
Figure 7. 

 

 
Figure 7: Subgroup Equipment casual factors results 
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By simple click on any subgroup the final distribution of the casual factors for the same 
browse requirement of that subgroup will be shown. 

The same browse principle with the same or similar browse requirements is available 
for the plant processes, direct cause and equipment failures. This system allows picking up 
large amount of information contained in the NPP Krško Corrective Action Program, which 
can be further trending and providing enough information for investigation and corrective 
action definition. 

 
 

6. CONCLUSION 
 
Trending is a process used to identify degrading conditions based on the analysis of past 

events of low significance or near misses which might reveal causes that if corrected could 
prevent occurrence of more significant events with heavy consequences. Beside that, trending 
can help in reducing time and saving costs for correcting consequences of low level event 
which might occur frequently enough. The goal of any trending programme should be to 
identify an abnormal trend early enough in order to be investigate and define appropriate 
corrective actions. Even the different sources of information could be used, the NPP Krško 
Corrective Action Program gives extremely large number of information that can be trend and 
is useful in early detecting of any abnormal trend of parameters trending. Trending can be 
done by all site personnel (i.e.: CAP request originator, management reviewer, CAP data base 
administrator, screening committee, apparent or root cause analyst etc). It is just a matter of 
having a questioning attitude. Multilevel approach tends to lead to an increased awareness and 
a greater probability of identifying issues early. 
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