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ABSTRACT 
 

The present investigation aims at developing a science and technology centre 
for supporting the launching of a nuclear power [NP] programme in a 
developing country with a relatively high economic growth rate. The 
development approach is based on enhancing the roles and functions of the 
proposed centre with respect to the main pillars that would have effect on the 
safe, secure and peaceful uses of the nuclear energy -particularly- in the field 
of electricity generation and sea-water desalination. The study underlines the 
importance of incorporating advanced research and development work, 
concepts and services provided by the proposed centre to the NP programme, 
to the regulatory systems of the concerned State and to the national nuclear 
industry in the fields of nuclear safety, radiation safety, nuclear safeguards, 
nuclear security and other related scientific and technical fields including 
human resources and nuclear knowledge management. 
 
Key Words: Nuclear safety/Safeguards/Security/Human resources/ Knowledge 

management. 
 

INTRODUCTION 
 

Nowadays, nuclear energy is becoming a competitive and economic source of energy 
compared with fossil fuel resources, and may be considered as the only energy source of  
non green-house gas emissions that can replace fossil fuels while satisfying the world 
increasing demand for energy. Highly industrialized countries with operating nuclear power 
plants [NPPs] are developing and expanding their nuclear programmes "Nuclear 
Renaissance". Developing nations -especially with relatively high economic growth rates- are 
trying to develop and/or launch nuclear power programmes for peaceful uses of atomic 
energy(1-3). 
 

It is essential that each concerned State would establish, maintain and develop its own 
effective nuclear regulatory systems and efficient licensing processes for attaining the highest  

possible levels of nuclear safety, nuclear safeguards, nuclear security and all other 
                                                            

)(*  The present paper describes an investigation that is initiated by the author. It does not necessarily 
represent the policy of the Egyptian Government or the Atomic Energy Authority of Egypt. 
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effective parameters of the nuclear field. Also, it is necessary to ensure independent and 
efficient regulation of the nuclear industry in the country, and the development of NP 
programmes for electricity generation, sea-water desalination and other peaceful uses of 
atomic energy. Therefore, the concerned government of a State -as well as the population at 
large- could be assured that the nuclear activities in the country are safe and consistent with 
both the national and international standards while satisfying its national interests and needs(3-

4). 
 

It seems very important that specialized science and technology support services would 
be considered as main factors for safe, secure and peaceful nuclear energy. This would 
include the development of highly specialized human resources [HR] and knowledge 
management systems for both the concerned "State" regulatory organizations and the 
operating organizations. The technology and science organization(s) [TSO(s)] that can supply 
such services could be designed as an integral part of the national regulatory system in a State 
or could be a separate organization according to its policies. In this respect, the roles, 
functions and quality of the scientific and technical expertise -that could be provided by the 
proposed centre to support the launching of a nuclear power programme, to promote the tasks 
of the national nuclear regulatory systems and the nuclear industry would be of fundamental 
importance(5-7). 
 

In the present study, a proposed TSO is developed as a "Separate" Science and 
Technology Centre or "Institute". It is designed as "Official" and "Neutral", for providing 
scientific and technical basis for decisions regarding the safety and security of nuclear 
activities and concerning the use of nuclear materials [NMs] and other radioactive materials 
[RMs] as well.  
 

DEVELOPMENT OF A SUPPORT ORGANIZATION 
 

1. TSO Roles and Functions 
 

As a matter of fact, scientific research and development [R&D] work played a vital role 
in launching nuclear power programmes in the world. It is known that no developed or 
developing country has ever initiated a nuclear power programme without first having 
established a nuclear R&D organization. Successful technology transfer requires the existence 
and participation of national R&D as part of the national infrastructure. The effective 
introduction of nuclear technology into a country has usually been accomplished -at  
least partly- through nuclear research institutes and/or research centres as an initial step 
towards establishing a nuclear power programme. Such institutes -not only- provided 
education in and adaptation of nuclear science and technology, but also promoted the 
formation of an overall scientific and technological infrastructure within the country and 
offering a supporting role and performing "Applied" R&D work in nuclear power generation. 
A national nuclear power plant [NPP] programme for electricity generation may be 
represented as shown in Fig. 1.(5-7). 
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The process of establishing and/or developing a highly specialized TSO is designed to 
satisfy the needs for launching a nuclear power programme in a developing country with a 
relatively high economic growth rate. It would be essential to consider incorporating 
advanced R&D work in the fields of the main nuclear safety pillars (and other related fields). 
Namely, these are the nuclear engineering safety, radiation protection, environmental 
radiation protection, nuclear safeguards [SG], physical protection [PP] of NMs and 
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installations under the umbrella of the national nuclear security regime of the concerned State; 
and the radiation monitoring. The roles and functional structure of the proposed TSO is 
shown in Fig. 2.(5-10). 
 

Also, it would be necessary to investigate innovative concepts, approaches and 
measures in the direction of enhancing nuclear safety, in parallel with the ongoing national 
and/or international technological innovations in nuclear power generation while attaining the 
ultimate goal of achieving sustained global nuclear safety and security(7-10). 
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Figure 2. Schematic representation of the functional structure of a proposed Science and 
Technology  Centre  for  supporting  the  launching  of  a  nuclear  power 
programme.  
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2. Specialized Laboratories 
 

Establishment and development of specialized scientific laboratories, e.g., for 
Destructive Assay Techniques "DA" and Non-destructive Assay Techniques "NDA", Quality 
Assurance Techniques "QA",…etc, for advanced nuclear measurements and methods are of 
great importance for precise verification and measurernent of NMs, processes, 
operations,...etc, for calibration techniques of nuclear instruments and for performing R&D 
work in the fields of the nuclear safety pillars (item 2.1.). At a certain stage, upgrading of 
provisions of one of such laboratories could approach higher levels as of a "Reference 
Laboratory" at the national or regional scale (e.g., for environmental radiation measurements, 
NMs,… trace analysis,… etc)(10-11). 

 
EXTENDED SUPPORT 

 
1. Knowledge Management 
 

The expected growth in the nuclear field represents a great challenge -especially- for 
developing countries which are in hard need of acquiring advanced nuclear knowledge and 
technology as well. Each State should have its own national strategy for development. In 
practice, the implementation of such a strategy would need the collective efforts  
of specialized and efficient HR for implementing the different phases of the nuclear  
projects(5,6,12). 
 

Some of the most important parameters that may contribute in the national development 
of a country are the advanced science and technology institutions, knowledge management, 
national education system, the highly specialized learning and training institutions, R&D 
centres and laboratories where information aquiring and knowledge transfer are fundamental 
tools for improving the HR in the nuclear field and for ensuring the continuity of the work 
force [WF]. Moreover, an important task of national interest is to enhance the safety culture 
related to the peaceful applications of nuclear energy for public awareness and public nuclear 
acceptance(5,6,12). 
 
2. Workforce Development 
 

The planned introduction and expected growth of nuclear power in a country will have 
to reflect the needed size and qualification of nuclear WF [NWF] for the operating 
organizations and the staff of the national nuclear regulatory body as well. Sufficient qualified 
WF should be provided in propper time to carry out the functions in such a manner to attain 
the goal with credible assurance of the quality of work. At the earliest stages, use of outside 
(or foreign) experts may be made to assist in the performance of the functions. But it is 
essential to aim at developing the national competence in as many technical areas as 
possible(5,6,12). 
 

An important role of the proposed TSO is to participate in NWF development, e.g., by 
offering specialized courses, seminars, on-the job practical training in laboratories,...etc. Also, 
an equally important task for the TSO would be achieved by implementing a continuous 
training regime for the NWF to ensure establishing the continuity of the first generation, 
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maintaining of the second generation of nuclear specialists/experts and for preparing NWF 
replacement in proper time(6,12). 
 

The TSO -acting as an information gathering/distribution centre for nuclear science and 
technology- could also offer an essential role in knowledge transfer for the NWF and HR in 
the national industries that are related to nuclear activities. This would aim at enhancing the 
national participation in the NP programme(6,12). 
 

CONCLUSION 
 

The launching of a national nuclear power programme –in a developing country with a 
relatively high economic growth rate- for electricity generation and sea-water desalination is a 
greet step forward in the direction of national sustained development. 
 

The proposed establishment and/or development of the roles and functions of a national 
"Science and Technology Centre" or "Institute" is strongly recommended in the present 
investigation for offering specialized support services to the nuclear power programme for 
ensuring safe, secure and peaceful nuclear energy. 
 

It may be concluded that the proposed centre would be designed as an Official Separate 
and Neutral Science and Technology R&D centre. Its main roles and functions are directed 
towards providing highly specialized scientific and technical basis for decisions concerning 
the nuclear activities and the proper use of nuclear materials and other radioactive materials. 
Such high quality R&D centre specialized in nuclear safety, safeguards and security; and all 
other effective parameters of the nuclear field would be extremely important in supporting the 
nuclear power programme with advanced services, concepts and systems. Also, it would be of 
effective help in finding solutions to the national nuclear regulatory systems and the national 
nuclear related industry as well. 
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