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Knowledge Management: A Key Element to Assure Nuclear Safety 

 
Even though a relatively new concept, the KM is now a process widely applied by whatever complex 
organizations. Concisely, knowledge management can be considered as a process through which 
organizations generate value from their intellectual and knowledge based assets.  
 
Background 
Since its introduction in the ’80-ies, the concept of knowledge management (KM)  met the interest of large 
companies which firstly invested on sophisticated data analysis and retrieval systems with little thought as to 
how use the powerful information asset they contained. Information technology was the basis of this first 
generation. Second generation KM focused therefore on mechanisms driving the shift from information to 
knowledge, or more precisely to the way in which people construct and use knowledge, so to highlight the 
importance of the individual and collective learning, closely related to the organizational learning.  
Such a vision of the KM became a kind of philosophy on cooperation and sharing with the potential to yield 
new knowledge, consisting of three fundamental components: people, processes and technology interacting 
within an organizational environment.   
 
KM  in the Nuclear Field 
Reference is  made firstly to the IAEA,  which adopted theories of knowledge management, recognizing their 
potential to create new  knowledge and  innovation by reducing costs, to keep the existing knowledge, to 
reduce loss of knowledge due to unavoidable turnover of  personnel,  to increase cooperation and to improve  
the sharing, to increase productivity by making accessible the knowledge, to permit the personnel to 
effectively perform. In particular, IAEA defines knowledge management as a “systematic and integrated  
approach which permits to identify, manage and share the knowledge within an organization, and to 
interconnect people to create new collective knowledge useful to the objectives of the group”. 
Operability of this approach  needs  the knowledge management to be embodied  in a system, a knowledge 
management system, calling for the application of various components such as archives of documents, 
database, expert systems and work processes also devoted to a KM continuous improvement (e.g. methods 
for work control and failures prevention, programs for corrective actions).  
 
Consideration to the KM in the nuclear field became evident has a response to a global level phenomenon 
of retirement age reached by the generation that designed, constructed, commissioned and at least initially 
operated these plants. While used for ensuring transfer of knowledge to younger personnel, KM has now a 
wider application over the life of an NPP and beyond. KM has to be considered as integral part of a nuclear 
organization and as one of its long term strategies, being information and knowledge a resource to be 
adequately managed. 
 
Nuclear Industry KM 
Clearly, established operational processes are essential to safely operating and maintaining nuclear facilities. 
Nuclear facilities must rely on strict adherence to procedural requirements in order to assure safe operation. 
It is imperative in the nuclear industry that any changes to established procedures and processes be rigidly 
controlled. Indeed, this need illustrates KM in one of its most critical applications. Data, information and 
knowledge critical to the safe operation of a nuclear facility are generated since the initial phases of  R&D 
across the facility’s life cycle including its decommissioning, as reflected by the following examples:  



• Fundamental engineering and safety principles incorporated into the preliminary and the 
subsequent executive design of a nuclear power plant constitute essential knowledge for the 
requested safety assessment in the licensing process as well as in considering later changes to the 
design basis to support plant modifications.  

• Accumulation of operating experience for use in developing lessons learned driving plant 
maintenance, design review and training of new personnel. 

• Importance of radiological exposure data in relationship to the optimal use of personnel in both 
routine operations and abnormal situations constitutes a critical body of knowledge (SF IAEA – 
principle on optimization of protection -  protection must be optimized to provide the highest level of 
safety that can reasonably be achieved).  

• Importance to successful decommissioning of the knowledge accumulated on equipment and 
material contamination over a nuclear power plant’s operating life. 

 
Today, increased attention is being given to topics such as learning organizations, human and organizational 
performance improvement, change management; knowledge management, integrated management systems 
and leadership and management for safety (SF IAEA).  As companies are increasingly recognizing 
employees as being their most valuable assets, increased focus is being put on the central roles that human 
factors play in each of these phenomena. In that process, license holders  have become increasingly sensitive 
and responsive to the urgent need to maintain full complements of competent qualified workers. In summary, 
effective functioning of an NPP’s management system requires effective KM measures to be in place and 
functioning well, as essential to the safe, reliable, and cost-effective operation of an NPP. 
 
KM and Nuclear Safety 
While dealing with the KM in the nuclear field it is essential to take into consideration the national 
legislative framework ruling the nuclear safety matter. In this regard, prime reference is represented by the 
Euratom Directive 2009/71, which has been  transposed in the national legislation by Legislative Decree 
185/2011. 
Major Directive provisions corresponding to safety principles are hereinafter reported (also as IAEA Safety 
Fundamentals SF 1). 
License holders – Art. 6  
Member States shall ensure that the prime responsibility for nuclear safety of a nuclear installation rests 
with the license holder. This responsibility cannot be delegated. Such a principle imposes to the license 
holder to ensure a high level of competence to its personnel as an obligation fixed at EU level. 

• 1. Member States shall ensure that the prime responsibility for nuclear safety of a nuclear installation 
rests with the license holder. This responsibility cannot be delegated. Reference also to IAEA Safety 
Fundamentals SF1 IAEA – SP1 

• 2. Member States shall ensure that the national framework in place requires license holders, under 
the supervision of the competent regulatory authority, to regularly assess and verify, and 
continuously improve, as far as reasonably achievable, the nuclear safety of their nuclear 
installations in a systematic and verifiable manner.  

• 3. The assessments referred to in paragraph 2 shall include verification that measures are in place for 
prevention of accidents and mitigation of consequences of accidents, including verification of the 
physical barriers and license holder’s administrative procedures of protection that would have to fail 
before workers and the general public would be significantly affected by ionizing radiations. 
Additional international references: SF IAEA - Principle 8: Prevention of accidents, SF IAEA 
Principle 9: Emergency preparedness and response. 

•  4. Member States shall ensure that the national framework in place requires license holders to 
establish and implement management systems which give due priority to nuclear safety and are 
regularly verified by the competent regulatory authority.  



• 5. Member States shall ensure that the national framework in place requires license holders to 
provide for and maintain adequate financial and human resources to fulfill their obligations 

 
National responsibility of Member States for the nuclear safety of nuclear installations - 
Considerandum 8 - is the fundamental principle on which nuclear safety regulation has been developed at 
the international level, as endorsed by the Convention on Nuclear Safety. That principle of national 
responsibility, as well as the principle of prime responsibility of the license holder for the nuclear safety of a 
nuclear installation under the supervision of its national competent regulatory authority, should be enhanced 
and the role and independence of the competent regulatory authorities should be reinforced by the above 
referred Directive. 
 
Competent regulatory authority (Art. 5) 
Principle of authorization and control  - An effective legal and governmental framework for safety, 
including an independent regulatory body, must be established and sustained. 

• An effective legal and governmental framework for safety, including an independent regulatory 
body, must be established and sustained. Reference also to IAEA Safety Fundamentals SF1 IAEA – 
SP2 

• Member States shall establish and maintain a competent regulatory authority in the field of nuclear 
safety of nuclear installations.  

• Member States shall ensure that the competent regulatory authority is functionally separate from any 
other body or organization concerned with the promotion, or utilization of nuclear energy, including 
electricity production, in order to ensure effective independence from undue influence in its 
regulatory decision making. Functions and duties assigned to the Regulatory Authority addressed to 
ensure through assessments and controls that operators adequately respond to their responsibilities.  
Such an obligation includes also the responsibility of the license holder on the surveillance they have 
to ensure on the qualification and competences of its suppliers. 

• Development and maintaining competences is equally essential for the Regulatory Authority. This is 
required not only for the technical competences but primarily on those connected to regulatory 
activities which require a specific approach and cultural background on nuclear safety regulation and 
control. In this case an ad-hoc knowledge management can come from the promotion of a continuous 
comparison with Regulatory Authorities of foreign countries, appropriate mechanisms of peer 
review, etc..In this regard experiences made by ISPRA in the WENRA and ENSREG contexts as 
well as the most recent made in the framework of the Stress Tests and the associate peer review 
conducted by the national Nuclear Regulatory Authorities can be referred. Competences in the field 
of nuclear safety have to cover many multidisciplinary aspects to be dealt with in an integrated 
manner on both prevention and mitigation of assumed accidents, even severe ones. 

• The importance of such an approach has been clearly demonstrated by the Fukushima accident and 
the methodology applied for the extraordinary review conducted through the stress tests has been 
clearly based on it, dealing with the prevention by the natural events, the reliability of  plant systems 
providing electric power supply, the heat removal capacity, the severe accident management. The 
maintaining the competences in these multidisciplinary areas is a key for ensuring safety of nuclear 
installations.  

 
 
Nuclear Regulatory Authority - ISPRA KM 
From the Nuclear Regulatory Authority (NRA) point of view, KM provides a significant contribution at 
increasing  its regulatory performances through various actions founded on a structured management of 



knowledge, on its flow both internal to the personnel and in case of generational changes as well as on the 
individual professional growth and on the collective one of the human resources.  
The  performance  can be measured  in terms of efficiency, effectiveness, quality and productivity  both at 
individual level and group level. 
In the nuclear field, the KM has a further function to contribute to plants’ safety and  to cope with a 
responsible use of information by separating sensitive information from those freely disclosable.  
Based on the IAEA’s  Nuclear Knowledge Management concept according ISPRA has elaborated, taking 
into account the national context, its own KNM program, structured as follows: 
 
Main Actions: 
• creating awareness that nuclear knowledge is crucial  
• identification of basic competences 
• creation of mechanisms to attract the future generation of experts  
• maintenance and development of the R&D capacity  
• promoting the culture of knowledge sharing  
 
Targets: 
• safety objective: obtain the safe operation and maintenance of all nuclear facilities by sharing 
operational experience; 
• economic objective: obtain economic improvements and improvements of the professional 
performance through effective management of the knowledge resource; 
• security objective: achieve responsible use of the knowledge identifying and protecting the nuclear 
material avoiding improper use and misuse of it; 
• innovation objective: facilitate innovation to achieve significant improvements in economical and 
safe operation of all new nuclear projects; 
• sustainability objective: optimize the flow of nuclear knowledge from one generation to the next 
and attract, maintain and further develop a workforce of highly qualified professional staff to support the 
nuclear knowledge. 
 
ISPRA’s needs 
In addition to what mentioned in terms of needs under the obligations reported under the Art. 5 - competent 
Regulatory Authority - of the Safety Directive:  
→ capitalization of experts’ knowledge as main resource of the NRA; 
→ guarantee the transfer of knowledge for senior experts’ turnover; 
→ provide the management with a valid tool for future decision making; 
→ preparation to the International Regulatory Review System mission of the IAEA 
 
ISPRA’s reality: 
ISPRA KM Strategy document elaborated in 2010 based on: 
 IAEA guides, mainly  
• Training the staff of the regulatory body for nuclear facilities: a competency framework. IAEA-
TECDOC Series No. 1254, 2001 
• Knowledge Management for Nuclear Industry Operating Organizations. IAEA TECDOC Series 
No.1510, 2006 
• Planning and Execution of Knowledge Management Assist Missions for Nuclear Organizations. 
IAEA TECDOC Series No. 1586, ISBN 978-92-0-103908-8, 2008. 
• Best practices in the management of an operating experience programme at nuclear power plants. 
IAEA-TECDOC series No. 1653, ISBN 978-92-0-108510-8, 2010 
 



 international, EU and USA, best practices 
 past experience (a very smart quality management system implemented by the regulatory authority 
in the ’80-ies) 
 On-line IAEA course on KM: School of Nuclear Knowledge Management. 23 - 27 August 2010. 
Trieste, Italy <http://www.iaea.org/inisnkm/nkm/pages/2010/nkm_trieste_italy_2010.htm> 
 
ISPRA’s Knowledge Management Program puts together and coordinates previously started activities related 
to: 
 information and knowledge sharing/ management  completing with new activities aimed at  
 competency data management and  
 professional upgrading plans 
 
It is mentioned also a future initiative considered by ISPRA aiming at the creation of a Knowledge 
Management Centre on the intranet consisting of electronic communities of practice designed to enable 
personnel  to collaborate, capture and share knowledge in order to build organizational memory and capture 
lessons learned and best practices from the most experienced personnel.  This centre should also feature Q 
and A modules and video and voice recordings of experts. 


