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Abstract. The applications of nuclear technology started in Morocco in the early sixties and were
developed particularly in the sectors of Agriculture, Education and Medicine. In the early seventies,
these applications were extended to other important sectors such as Industry using gauges and NDT
techniques, Mines and Hydrology. But a lack of sufficient and adequate infrastructure has limited the
development of these applications. Further more, as Morocco relies totally on foreign imports to meet
its energy needs, the option of nuclear power generation started to be considered seriously. This was
the initiator of a real national reflection on an integrated program for all peaceful applications of
nuclear energy which led to the progressive constitution of an institutional and regulatory frame. In
this context, the National Center for Nuclear energy, Sciences and Techniques (CNESTEN), which is
a public institution, was created in 1986. Its current programme and future are described in the paper.

Introduction

This paper presents the Moroccan experience in the field of nuclear science and technology. A
modest experience in comparison with the large and valuable experiences of advanced
countries in this field, but it is nonetheless ambitious.

The rapid development of a number of social and economic sectors such as Medicine,
Agriculture, environment, and so on ... requires the input of new technologies. Morocco has
always believed in the significant contribution that nuclear science and technology can make
to meet the needs of development of these sectors. Such techniques have proved their
efficiency in many countries with advanced programmes in this field. The many co-operation
programmes, within the framework of the IAEA and the bilateral contexts, from which
Morocco benefited since many years, take all their significance in this respect.

An integrated programme of peaceful applications of nuclear energy was launched with the
creation of a National Centre for Nuclear Energy, Science and Techniques (CNESTEN) in
1986 and its current and future role are discussed below.

Current programmes at CNESTEN

The main missions assigned to CNESTEN are as follows:

• Promotion of nuclear energy applications in various social and economic sectors,
• Development of national technological capacity for the future introduction of nuclear

power,
• Technical assistance to the national authorities for the safe use of nuclear energy activities

in the country.

Within the scope of these missions and after having identified the national needs in the field
of peaceful applications of nuclear energy, CNESTEN has defined a set of strategic objectives
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which constitute the reference frame of its activities for the short and medium terms as
follows:

• To be the leading operator in nuclear and para-nuclear research and development in the
country,

• to be the principal adviser to the Government on nuclear technology matters,
• to advise the authorities on nuclear security matters and manage, on their behalf, the

radioactive waste generated at the national level,
• to host the main scientific and technological nuclear information centre,
• to be the reference centre in ionising radiation metrology,
• to promote nuclear techniques within the frame of multidisciplinary studies,
• to be the national competence pole in nuclear instrumentation,
• and finally, to be the main centre for development and supply of radioactive products for

applications in medicine and biology.

To achieve these objectives, CNESTEN needed scientific and technological infrastructure and
qualified staff. Therefore, since its creation, CNESTEN has given a high priority to the
development of its human resources and expertise in selected areas of the field of nuclear
science and technology. Today, CNESTEN has a total staff of about 200 people. This number
will reach about 300 in the next three years.

Currently, various activities concerning development of research, services, training, and so
on, are being carried out by CNESTEN in many sectors such as medicine, biology, industry,
environment, hydrology and so on. The major programmes that are being developed are as
follows:

Nuclear medicine and radiochemical applications:

• Development and production of radionuclides and radiopharmaceuticals for therapeutic
and diagnostics purposes;

• Molecular biology applications

Industrial applications:

• Development of quality control systems (gauges),
• industrial units process optimization (tracers),
• research on NDT methods

Environment and water resources:

• The assessment and transfer of radionuclides in marine environment,
• the study of marine pollution,
• the contribution to sustainable water management and climate changes

Energy:

• Feasibility studies of NPP
• Small and medium power reactors (desalination, electricity generation)
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Nuclear and radiological safety:

• Radiation protection,
• Radiological and nuclear safety analysis and impact studies of nuclear facilities and

installations
• Radioactive waste management
• Environmental radiological monitoring

These programmes are developed in a partnership frame with universities and public and
private operators from different sectors.

Today, a number of national networks, have been established dealing with specific themes:

• Soil and water
• Industrial applications
• Nuclear techniques and environment
• Nuclear physics and instrumentation
• High energy physics
• Reactor technology and engineering
• Irradiation technology
• Biotechnology
• Non destructive testing

The international co-operation particularly the IAEA has played an important role in the
development of our programmes. On a bilateral level, CNESTEN has established numerous
co-operation relations with many nuclear research centres (NRCs) in different countries. At
the current stage of development, the available infrastructure is no longer able to meet the
growing needs of the different social and economic sectors in terms of nuclear applications.

The construction of the first Moroccan NRC, the works of which have started last year, will
allow to fulfill these needs in terms of scientific research, radioisotope production, nuclear
technology services as well as in terms of expertise. The centre is located in the vicinity of the
capital city, Rabat, and it will be operational by the end of year 2001.

The main buildings of this research centre are:

• The reactor building: equipped with a 2 MW Triga Mark II reactor, will be used for the
production of some isotopes and activation analysis. Lateral beams will be equipped for
neutron radiography, neutron diffraction and prompt Gamma neutron activation.

• A laboratory for production of in vivo and in vitro radiopharmaceuticals as well as for
molecular biology applications.

• A laboratory for nuclear analytical techniques equipped for elemental and radiometric
analysis as well as light stable isotopes ratios determination.

• A laboratory for nuclear instrumentation and industrial applications.
• A laboratory for radiation protection and environmental monitoring.
• Waste treatment and disposal activities.
• A training centre.
• Workshops and necessary support installations: administration, canteen, etc.
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CNESTEN is also interested in the installation of a multi-purpose industrial irradiator. An
economic and technical feasibility study is being implemented. Preliminary results have
shown that there is an urgent need for such an installation in Morocco, the objective of
CNESTEN is to realize the first unit in order to enable the private sector to take over.

This NRC will constitute the major scientific and technological infrastructure of the country
in this field and will undoubtedly contribute to the development of scientific research in the
nuclear field for the benefit of the social and economic sectors.

Future role of CNESTEN

The realization of this NRC will constitute an essential step toward a future potential power
programme. It will maintain the nuclear power option open. The main challenges that will be
focusing CNESTEN in a very near future are to meet the growing needs of the National
Social and Economic Sectors but also to ensure the sustainability of the NRC in terms of
scientific and technological productions as well as in terms of human and financial resources.

hi conclusion, the Moroccan experience in the nuclear field is dominated by the will to stick
closely to the multiform development phase that the country is undergoing. It is intended to be
useful, pragmatic and ultimately at the service of the efforts made for the promotion of a
national sustainable development.
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