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H.5.I. BACKGROUND

In July 1995 the Government of Morocco requested the IAEA to organize a high level
mission to Morocco to discuss, at the ministerial level, the possibility of assistance in establishing
a nuclear seawater desalination project as part of the Government's effort to combat the water
crisis due to the severe drought which struck Morocco in several years past. As a conclusion,
Government of Morocco decided to perform a pre-project study on a demonstration plant for
seawater desalination using nuclear a small heating reactor, within the framework of an IAEA
Technical Co-operation project in a joint undertaking with the China.

H.5.2. PURPOSE AND GOAL

The objectives of the seawater desalination demonstration plant in Morocco are to buildup
the technical confidence in the utilization of nuclear heating reactor for seawater desalination; to
establish a data base for reliable extrapolation of water production costs for a commercial nuclear
plant; and to further strengthen the nuclear infrastructure in Morocco. The water production
capacity of the demonstration plant would be about 8000 mVd.

The objectives of pre-project study are to establish a reliable basis for a decision on a
nuclear desalination plant in Morocco, using a small Chinese heating reactor and to train the
Morocco experts in reactor technology and licensing aspects.

The Morocco authorities expect that the implementation of a project with such a heating
reactor will contribute to establish a nuclear infrastructure in Morocco pave the way for future
introduction of nuclear power for the generation of electricity and at the same time will produce
drinking water.

n.5.3. CONCEPT OF NUCLEAR DESALINATION

(1) Reactor type

The design of the proposed 10 MW(th) heating reactor is based on the 5 MW(th) version,
which has been successfully operated since 1989 at the INET of Tsinghua University, China. It
is a vessel type low pressure and low temperature water reactor with integrated arrangement,
natural circulation, self-pressurization and a dual vessel structure. The core is located at the
bottom of the reactor pressure vessel. The primary heat exchangers are arranged on the periphery
in the upper part of the pressure vessel. The system pressure is maintained by inert gas and
steam. A containment fits tightly around the pressure vessel so that the core will not become
uncovered under any postulated coolant leakage within it. Reactor coolant is circulated by
density differences between the hot and cold regions inside the pressure vessel. A hydraulic
control rod drive system is adopted in the heating reactor, which is designed on the "fail-safe"
principle. The residual heat removal system is designed with passive characteristics. The decay
heat will be dispersed to the ultimate heat sink by natural circulation.
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Based on the design features, the core meltdown accident could be excluded for this kind
of nuclear heating reactor, and no emergency plan for evacuation of persons living nearby would
required.

(2) Desalination system

The most suitable desalination processes to be coupled with a heating reactor are the MSF
(Multi-Stage-Flash) and MED (Multi-Effect-Distillation) process because they use mainly
thermal energy. Because the MED has a smaller energy consumption and is less sensitive to
corrosion, scaling and fouling than the MSF process, the MED process will be adopted in the
design.

(3) Integrated plant concept

The integrated plant concept will be discussed during the pre-project study.

n.5.4. SCHEDULE

The pre-project study will take about 18 months. The scope of the pre-project study will be
as follows:

conceptual design and technical review of the seawater desalination plant using small
heating reactor;
Identification of regulations, rules, standards and design criteria and licensing procedure
in Morocco;
site consideration and site evaluation;
environment impact assessment;
project cost estimation and financing;
project management;
market prospect and economic evaluation of a commercial size seawater desalination
plant using a heating reactor.

E.5.5. PROGRAMME ORGANIZATION

The National Electricity Utility (Office National de 1'Electricite, ONE) is nominated by
Ministry of Energy and Mines of Morocco to take responsibility of the pre-project study. The
Center of National Energy and Science and Technology of Nuclear (CNESTEN), the Office of
National Potable Water (ONEP), and University of Rabat will also participate the pre-project
study.

As the Chinese counterpart INET, authorized by the Chinese National Scientific and
Technology Commission, will take responsibility mainly to the nuclear reactor plant and coupling
with MED parts.

n.5.6. INTERNATIONAL COOPERATION

The IAEA will provide assistance to the Government of Morocco, to plan and execute the
pre-project study on nuclear desalination through the provision of expert services for
consultancies and review the study results and conclusions. The Chinese side will provide the
nuclear plant and a third party will be invited to supply the desalination part.
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