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Logotype of FBNR 

• The logotype of the Fixed Bed Nuclear Reactor
(FBNR) is atom of Flour (9F19).

• It has 19 nucleons in its nucleus surrounded by 9 
electrons.

• It is the only isotope in nature that through which
uranium enrichment is made possible.

• It has fluorescence property that absorbs invisible
radiation and emits visible rays becoming a 
metaphor for the social impact of the reactor
concept. 

• The holding of hands represents the spirit of unity 
and cooperation needed to implement the
project.



New paradigm in nuclear energy
Nuclear energy does not produce green house gases that cause 

Global Warming



Future nuclear energy produced by the 4th Generation or 
INPRO nuclear reactors is totally different to what is today

New paradigm in nuclear energy



OBJECTIVES

• To help to ensure that nuclear energy is available to contribute in fulfilling energy needs in 
the 21st century in a sustainable manner; and 

• To bring together both technology holders and technology users to consider jointly the 
international and national actions required to achieve desired innovations in nuclear reactors 
and fuel cycles.

• To create a forum of all relevant stakeholders that have an impact on, draw from and 
complement ongoing activities of existing institutions and ongoing initiatives.

MISSIONS

• To provide a forum for discussion of experts and policy makers on energy planning and INS 
development and deployment,

• To develop a methodology to analyze INS to judge its sustainability potential ,

• To facilitate coordination and collaboration among MS to develop INS,

• To  pay particular attention to the needs of developing countries.

International Atomic Energy Agency
IAEA - INPRO



Structure of INPRO Methodology

Infrastructure Economics

Proliferation
Resistance

Safety

Waste
Management

Environment

Sustainability

Holistic approach to assess Innovative Nuclear Systems in seven areas  to assure its sustainability

Physical Protection



Some advantages
of

Small Nuclear Reactors



Adequate for countries with
small electric grids



Economy in avoiding power transmission to 
long distances

FBNR



Low capital investment



Countries with water stress or scarcity by 2025
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Importance of Water

¾ of a body is water.
97.0% of world water
resource is salt water.
2.6% is sweet water.
Only 1.0%  sweet water is available for 
consumption.



Water Consumption

500-3000 m3/ton to produce grains.

30 m3/Kg to product meet.

1000-2500 m3/ton to produce synthetic
materials.









Pressurized Water Reactor – PWR  



Pressurized Water Reactor
PWR FBNR



PWR Fuel Element 
FBNR Fuel Element







Chain Reaction





























FBNR is a small, simple in design, inherently safe and passively cooled nuclear 

reactor with reduced adverse environmental impact

The FBNR is shop fabricated, thus it guarantees the high quality fabrication and 

economic mass production process. 

FBNR uses a proven technology namely that of the conventional pressurized 

water reactors (PWR).  

FBNR is small physically and in power.  The optimum size is about 70 MWe. 

The obvious simplicity of the design and the lack of necessity for complicated 

control system, make the reactor highly economic. 
Easy dismantling and transportability.

The reactor can be operated with a reduced number of operators or even be 
remotely operated without any operator on site.  

Some Characteristics of FBNR



The FBNR is designed to produce electricity alone or to operate 
as a cogeneration plant producing simultaneously:

electricity  

desalinated water  

steam for industrial purposes 

heat for district heating. 

Diversity of applications



The FBNR is a nuclear power plant for 
urban or remote localities

FBNR 

FBNR



Strong reliance on inherent safety and
passive cooling 

Rely on natural convection

Rely on the law of gravity



Passive control system

The normal state of control system is “switch off”. 
The pump is “on” only when all operating conditions are 

simultaneously met. 



Any malfunction in the reactor system will cut off the 
power to the coolant pump causing a stop in the flow.

This results in making the fuel elements fall out of the 
reactor core by the force of gravity and become 
stored in the passively cooled fuel chamber under 
subcritical condition.  

FBNR Safety 



Underground containment and environment 
The inherent safety and passive cooling characteristics of the reactor eliminate the 
need for containment.  However, 

an underground containment is envisaged for the reactor to mitigate any imagined 
adverse event, but 

mainly to help with the visual effects by hiding the industrial equipments 
underground and 

presenting the nuclear plant as a beautiful garden compatible with the 
environment acceptable to the public. 



Utilization of spent fuel, 
nuclear waste and environment

The spent fuel from FBNR is in a form and size (15 mm dia. 
spheres) that can directly be used as a source of radiation for 
irradiation purposes in agriculture, industry, and medicine.

Therefore, 
The spent fuel from FBNR may not be considered as waste as it 
can perform useful functions.  
Should reprocessing not be allowed, the spent fuel elements can 
easily be vitrified in the fuel chamber and the whole chamber be
deposited directly in a waste repository.  
These factors result in reduced adverse environmental impact. 







Application in Medicine



Application in Agricultue



Application in Industry



FBNR
is a fool proof non-proliferating 

nuclear reactor



FBNR is a fool proof non-proliferating 
nuclear reactor





Transfer of Technology

Science may be transferred

but

Technology is not transferable

Technology is developed



Economic development

The benefits of FBNR project for a country



Energy without causing global warming

The benefits of FBNR project for a country



High technology development

The benefits of FBNR project for a country



Avoid brain drain

The benefits of FBNR project for a country



Influence of high technology on other Industries

Our pumps are used in nuclear power plants.

We do not need to say anything more about the
quality !

The benefits of FBNR project for a country



Disadvantages of the project

• All the disadvantages and challenges that any
project involving a shift in paradigm faces.

• Even though this project is complementary to the
existing projects, some may think that it is in 
competition.





World Eletricity  (Watts) 

2 Trilion  Watts 
Total 

400 Billion 
Watts Nuclear 

Present w orld electricity ~ 2 Trillion Watts 
Present nuclear electricity ~ 400 Billion Watts
Assume energy demand grow th of 5% per year.
Assume a constant nuclear proportion (~20%). 
Therefore, nuclear electricity demand ~ 20 Billion Watts per year.
Assume capital cost of ~$1/Watt for FBNR compared to ~$5/Watt for conventional nuclear reactors.
Therefore,minimum market value ~ $20 Billion per year
Maximum market value ~ $2500 B/Y (If all nuclear & charging conventional price)
Real market ~ $100 Billion per year (charging conve ntional price)

Assuming 5% growth per year  

Nuclear Energy Market 
$ 100 000 000 000 Per Year









FBNR is a joint project of industrialized and 
developing countries.



Countries involved with FBNR project will be 
stakeholder in nuclear technology and not 

merely users.

User of technology is negotiating
with the owner of technology !



A country with no nuclear 
technology and modest 
capital investment can 
get engaged with the 
development of the FBNR 
in order to help 
advancement of science 
and technology as well as 
economic gains for that 
country.



FBNR is developed under the auspices of the 
International Atomic Energy Agency (IAEA)

at the service of humanity


