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ABSTRACT 
 

 
A number of prerequisites must be fulfilled before setting up a nuclear 
program in a new entrant country. This includes the training of future 
operating teams in the safety culture and the acquisition of the necessary 
technological knowledge. A NRC brings together the facilities and 
structures to meet this need. Similarly, prerequisites for the construction of 
an NRC in Maâmora (Morocco) have been completed by AREVA. These 
include establishing the contract, constructing the nuclear research centre 
and above all, commissioning the facilities. This paper gives the feedback 
from the team formed by AREVA and CNESTEN on the adventure the 
construction of the NRC Maâmora has been. 

 
 
 
1. Introduction  
The purpose of this paper is to give a feedback on the construction of the Maâmora Nuclear 
Research Centre (NRC) in Morocco for new entrant countries entering the field of nuclear 
energy used for peaceful purposes. The Maâmora NRC, whose construction was completed 
in 2007, was built on behalf of the Moroccan CNESTEN (National Centre for Nuclear Energy, 
Sciences and Technologies) by AREVA TA, the reactor module was build by the U.S. 
General Atomics. The Maâmora NRC occupies an area of 25 hectares approximately twenty 
kilometres north of Rabat. It comprises a dozen modules, half of them nuclear. The 
completed area covers 14 000 sq m. 
In 2008, ‘CNESTEN’ commissioned its 2 MW nuclear research reactor ‘TRIGA MARKII’. 
This NRC includes several laboratories specialized in various nuclear applications (health, 
biology, water, environment and industry). 

In this paper, we will discuss the Moroccan strategy to setting 
up a NRC and the important installation phases of the main 
facilities in terms of identified needs (nuclear applications, 
research, human resources, training, education and so on), 
preparation of legal framework, integration of international 
nuclear laws and treaties, implication of local industry, skills 
etc. 
Furthermore, we will underline the importance of the technical 
bilateral and multilateral cooperation at each step of the 
project’s development.  

 
 
 
2. Moroccan strategy for the realisation of NRC 



 
Since the first oil crisis in 1973, Morocco has considered the nuclear option as a long term 
energy solution. It is in this perspective that Morocco then ushered the nuclear era a within a 
legalist framework in conformity with international treaties & conventions (NPT, Safeguards, 
safety, security…). 
 
Having said that, Morocco launched, during the eighties, two important projects: 

 Carrying out of technical, economic and site feasibility studies of the first nuclear 
power plant during the eighties. Such studies have since then been gradually 
updated. 

 The setting up of National Centre for Nuclear energy, Sciences and Technology 
(CNESTEN) Nuclear Research Centre equipped with 2MW power research reactor 
as a technological platform to prepare the introduction of nuclear power programme 
and to provide radiation and waste safety services. 

 
The process adopted by Morocco to implement its Nuclear Research Centre was based on 
IAEA safety standards and concern five areas: 

 Definition of the national nuclear applications’ needs and NRC functions, 
 Institutional and Regulatory framework, 
 Selection of the firm in charge of construction works and contract establishment, 
 Design, construction and realisation of the project, 
 Bilateral and multilateral cooperation, 
 Education and training. 

 
2.1 Identifying the needs phase  
 
The CNESTEN carried out a feasibility study on the Nuclear Research Centre based on the 
definition of the national needs in terms of nuclear techniques usage (radioisotopes, 
analysis, training, radioactive wastes).  
  
This study covered the sectors susceptible to use nuclear techniques: 

 University research activities, 
 Health (nuclear medicine, cancerology, radiology),  
 Industry (radiography) 
 Agriculture (soil, plants), 
 Environment (ground water, sea, rivers) 

 
2.2 Definition of functions and activities of the Centre 
 
From the three missions assigned to the Centre by its law of creation (research, service and 
technical support for the State) and the results of the national needs, the CNESTEN defined 
the main scientific, technical and support functions. 
 
These functions are linked to the following activities:  

 Facilities operation (reactor, waste management facilities and technical facilities) 
 The production of radioisotopes and radiopharmaceuticals 
 Analysis by radiation or other analytical techniques 
 Liquid and solid waste treatment generated by external and internal users 
 Metrology and electronic measurements instrumentation 
 Radioprotection control and environment monitoring functions 
 Technical and maintenance functions 

 
 
 
 
3. Basic design of the NRC  



 
Based on the definition of the work program adopted by the CNESTEN, AREVA TA 
proposed a basic design of the entire NRC integrated on a greenfield proposed by the 
CNESTEN located in the Maâmora forest.  
This basic design was developed in close consultation with CNESTEN scientists taking into 
account: 
- The feedback from operators of equivalent facilities in the world, particularly those of the 
French CEA 
- The location and the situation 
- The safety constraints of the country 
- The economic optimization of the operation 
 
Moreover, the architectural constraints induced by the architect commissioned by the 
CNESTEN were taken into account. 
This basic design was the basis of the future technical contract and helped set a price. 
 
4. Elaboration of the contract  
 
4.1 Contents of the contract 
The contract included 2 main parts: 
- A turnkey contract package for design, equipment supply, construction and inactive 
commissioning of the whole facility, 
- A budget for the purchase of the last minute and up to date laboratory equipment, this being 
difficult to specify when the contract was first signed. 
 
4.2 Financing aspects 
To finance the transaction, AREVA TA proposed to make its offer using French funds 
covering the 2 major contracts. This funding, originating from an intergovernmental protocol, 
allowed loans to be offered at very attractive interest rates. 
 
4.3 Insurance, custom clearance, VAT 
All the paperwork have required two side rather cumbersome and time before starting the 
project to be taken into account in planning the construction of such facilities. 
 
5. Obtaining the necessary authorizations and licences  
 
5.1 Legal and regulatory framework 
 
The Moroccan national legal and regulatory framework for the protection against ionizing 
radiation and the safety of radioactive sources initially based on the law has been reviewed 
and completed in agreement with international standards. 
 
This legislation establishes two regulatory authorities: 
 

 The Ministry of Energy, Mines, Water and the Environment is the regulatory body in 
charge of the control and licensing of nuclear installation. The process adopted by the 
RB to assess the authorization request, submitted by the CNESTEN to launch the 
construction of NRC, was carried out by local expertise from different institutions (the 
university, technical departments, and research institutes).  
This expertise is organized within a national framework called “National Commission 
of Nuclear Safety” (NCNS) responsible to the Ministry as RB. This group supervised 
for more ten years (1996-2009) the process of licensing the NRC project: site 
approval, construction, fuel loading, commissioning and reactor operation. 
 



 Concurrently, the Ministry of Health delegates the responsibility to National Center of 
Radioprotection (CNRP) for the main regulatory functions of all the other radiation 
practices and sources. 

 
5.2 Licensing process of the NRC steps 
 
Morocco paid particular attention that the design of the Centre was carried out accordingly to 
the safety standards of the suppliers country of origin concerning pieces of equipment and 
materials and if necessary in accordance with IAEA standards. The authorization process as 
described in national regulations and applicable to the project plans for 5 phases: 
 

1. Construction authorization: delivery on the basis of the preliminary safety report 
(including site approbation) 

2. Authorization to commission trial runs delivered after reactor fuelling: delivery 
supported by a provisional safety report  

3. Authorization to rejects effluents after treatment process and radioactive decay 
4. Operating licence delivered on the basis of the definitive safety report 

 
All these authorizations are delivered by the Energy and Mines, Water and Environment 
Ministry supported by the National Nuclear Safety Commission which comprises national 
experts. Some Public agencies are also consulted for advice before delivering an 
authorization. 
 
6. Purchasing management 
Generally the developed financial protocol required a significant amount of purchasing in 
France. On this basis, the principle of purchasing and subcontracting for the successful 
completion of the NRC was the following: 
 
6.1 Safety equipments 

The pieces of equipment were purchased in France using the 
usual suppliers who provided all the guarantees in terms of 
quality achievement and quality assurance. 
 
 
 
 
 
 
 
 
 
 

6.2 Standard components 
These components were purchased in Morocco to avoid the costs associated with transport 
and customs clearance. Also this allowed for greater responsiveness in terms of time. 
 
7. Civil works 
 
All the work was subcontracted to local companies under the supervision of AREVA in order 
to improve the technical skills of the local operators. This is very important for creating a local 
network of expertise that will accompany the CNESTEN during the operation of the NRC, 
from maintenance to the expansion of facilities. 
The detailed design drawings and calculation notes involved were subcontracted to local 
engineering firms under the close supervision of AREVA for economic purposes and for 
better responsiveness in terms of documents availability for civil works. 



 
8. Commissioning, training and operation beginning 
 
8.1 Commissioning 
During the test phases of equipment, systems and units for a particular module, test teams 
consisted of people from AREVA associated with future operators to train them and ease the 
commissioning of the facilities. 
 
8.2 Training 
AREVA has trained future CNESTEN operators and maintenance personnel in its own 
facilities in France or directly on the Maâmora site. Similarly, Moroccan firms which 
participated in the construction of the NRC and obtained maintenance contracts from the 
CNESTEN have also expressed the wish to be trained by AREVA.  
 
8.3 Operation beginning 

Concerning facility operations, AREVA, thanks to its 
own experience as an operator of nuclear facilities, 
has provided assistance for establishing and 
organizing a monitoring committee for the operating 
of CNESTEN. The benefit was to follow the 
commissioning of the documentation and verify its 
proper use during the operating phase. 
 
 
 
 

For the module reactor, operational documentation includes: 
 -the Safety Report, 
 -the General operation rules 
- the running instructions, 
 -the maintenance procedures, 
 -the procedures, documents and methods for testing materials. 

 
9. Multilateral and bi-lateral cooperation (France – USA…) 
 
The IAEA has provided permanent and precious support for planning the project, choosing 
the reactor, selecting the scientific and technical activities as well as training personnel. 
 
Establishing bi-lateral cooperation agreements with French Public Agencies (CEA, IRSN, 
ANDRA …) and American also (National Livermoore Laboratory) allowed engaging in many 
acts of cooperation (expertise and training) covering different domains. 
 
10. Personnel training  
 
The training approach adopted by the Centre for building the scientific and technical teams 
follows two lines of principle: 
 

 Training session in similar nuclear research centres (France, USA) 
 
Based on the needs and the project phase, the CNESTEN has established annual 
cooperation programs with French and American public agencies. An important number of 
training sessions have also been organized with the assistance of the IAEA in research 
centres similar to the one located in Morocco. 
 

 On the job training  



 
 By implicating engineers and researchers in the technical definition phase with 

AREVA (definition of the functional specifications for the activities, technical 
specifications for the equipment, choice of process…) 

 By participating to the monitoring and control phases (engineering study, 
equipment purchase, assembly, trials, commissioning of the equipment and 
installations, construction works, …) 

 By assisting, during the commissioning trial runs of the reactor,  to the 
preparation phase consisting in the fire-up of the Centre’s modules 

 
 

 Bringing expertise to the teams (AIEA, CEA, IRSN, NLL…) 
 
The objective of these punctual assignments was to assist the teams in choosing the pieces 
of equipment and experimentation processes. 
 
The IAEA has especially been solicited to organize assessments and project reviews during 
critical phases of the project (INSAR). 
 
                                                 _______________________ 



  


