
 1 

KNOWLEDGE MANAGEMENT: A KEY TO ASSURE NUCLEAR SAFETY 
INTERNATIONAL CONFERENCE 

“ATOMS FOR PEACE” 
ROME, APRIL 16-18, 2012 

 
OPERATIONAL AND DECOMMISSIONING SAFETY BY ANGELO PAPA 
 

ABSTRACT 
 
It is highlighted the safety during the operational and the decommissioning stage 
presenting the main target relevant to a Nuclear Power Station. It is discussed about the 
safety that must be take in account starting from the design stage until the final restoration 
of the site. Also the safety of the plant extension life is mentioned. The final conclusion is 
the result of the experience. 
 
 
Angelo Antonio Papa 
President of “Nuclear Commission” 
Of Engineering Association of the Province of Rome 
 
 
1 – General considerations 
 
Safety is the main target of the nuclear power plants. Safety is much highlighted for 
nuclear power plants, but should be the main target for every industrial and civil activity 
around the world. 
In this presentation it is approached the safety during the stage of operational and the 
decommissioning period not oriented to the analysis of the systems foreseen to guarantee 
the safety for the operators and for the population, but to the analysis of the methodology 
to be used to approach the main topics of the safety during the design stage, the 
operational stage and the decommissioning stage 
The main targets of the safety during the design and operational stage, taking in account 
the ALARA principle, are: 
- minimization of doses during plant operation to operators and population 
- minimization of doses following nuclear accidents 
- minimization of environmental impact 
- minimization of radioactive wastes. 
The main targets of the safety during the decommissioning stage are similar: 
- minimization of doses to operators and population 
- minimization of radioactive wastes 
- minimization of environmental impact 
- easy removal of big components 
So it is possible to analyse the approach to the safety during the three stages mentioned 
above: design stage, operational stage and decommissioning stage. 
 
 
2 – Safety during design stage 
 
During the design stage the fundamentals of the safety are the design basis criteria 
applied and the safety analysis of the accidents both for internal and external events. 
Internal events are linked to the technology of the plant (BWR, PWR, etc,). External events 
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are linked to the site such as seismic characteristics, sea site, river site, use of cooling 
towers, industrial activities and density of population in the surroundings.  
The experience of the post operation period require a new approach of the design stage. 
The results of the first decommissioning activities highlighted that it should be very useful 
to foreseen, starting from the design stage, the way to remove the big components. It is 
useful both for technical and consequently economical reasons and mainly for the 
associated doses to the operators involved in the activities. The sequence of the 
dismantling of the components, in particular the big components, is strictly linked to the 
amount of the doses to the operators. Such sequence must be simplified to reduce the 
time of the removal to let the use of a easy technology both for decontamination and for 
disposal or release. 
 
 
3 – Safety during operational stage 
 
During the operational stage the safety is assured by the requirements recommended by 
the supplier of the plant and by the requirements stated by the Regulator. But it is not 
enough. The safety during the operational stage is assured also, and in some cases only, 
by the operational experience of the management and the operators to prevents critical 
situations of the plant. It is not enough to follow strictly what is written in the operational 
documentation on the safety requirement. It is necessary to understand deeply what is 
recommended by the supplier and to have a wide familiarity with the operational times of 
systems in charge to assure safety. So safety can be assured if the communication 
between old operators and young operators runs well and a wide exchange of plant 
experience is foreseen in the organization. 
 
 
4 – Safety during plant life extension 
 
In the last periods it is coming out a new stage of the nuclear power plants called “Plant 
Life Extension”. In this period the operational experience and communication between 
managements and operators becomes much and much important. To assure safety during 
such period all the data related to the plant life are very important to define if all the safety 
systems are able to assure safety for further periods, beyond the technical life stated in the 
design stage. This need grows up mainly for energy demand, but also the economical 
aspect is not negligible. Each records has to be verified with measurements an appropriate 
analysis. To approach safety in the best way it is necessary to foreseen, during the 
operational period, the collection in a dedicated documentation of all the plant transient 
referred to the single safety system and to the single system whose failure can jeopardise 
the life extension of the plant. 
 
 
5 – Safety during decommissioning stage 
 
During the decommissioning stage, whose experience is shorter than the operational one 
around the world, it can be done the following considerations: 
- the safety target are the same of the operational stage with the difference regarding 

the removal of the big components 
- it is necessary to have the same plant experience for the management and the 

operators 
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- it is necessary to have the same behaviour but it is to pay more attention because now 
the operators must manage contaminated systems and components 

- it is necessary to follow the same procedure to obtain permits from the Regulators 
- radioactive wastes need of the same conditioning activities 
- irradiated fuel has to be treated in the same way 
- there is the same need to have a national repository 
So it is possible to say that approach to the safety during the decommissioning stage is 
just the same of the operational stage paying more attention to the contaminated systems. 
 
 
6 – Which is safety ? 
 
Thinking to safety in a wide and new way, in addition to the necessary technical approach 
as technical limits of the design with the necessary safety technical coefficients more high 
in the nuclear sector than the ones used in the conventional industrial design activities, it is 
possible to define safety as follows both for conventional and for nuclear purpose: 
- safety is a way of thinking 
- safety is a way of acting 
- safety is a way of planning 
- safety is a way of designing 
- safety is a way of approaching and solving a problem 
- safety is a behaviour 
 
 
7 – Conclusion 
 
For all the consideration made above and the approach highlighted it can be concluded as 
follows: 
 
- safety cannot be bought by the supplier of a nuclear power plant 
- safety must be got day by day, step by step  
- safety must be assured by the management and by the operators by a continuous 

exchange of ideas, experience and activities 
- safety must be taught and shown to the young people by other people who lived safety 


