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The Beginning

Hahn and Strassmann - 1938



Nuclear Power Plant



NUCLEAR ENERGY MATH

� Scientifically and Technically 
sound!

� Politically correct!



Nuclear Energy Basic Principles

• The Basic Principles describe the 

rationale and vision for the 
peaceful uses of nuclear 
energy on which nuclear energy systems 
should be based to fulfil nuclear energy’s 
potential to help meet growing global energy potential to help meet growing global energy 
needs.

• The basic principles are intended to provide 

a holistic approach to the use 
of nuclear energy and to be equally 
applicable to all elements of nuclear energy 
systems, including human resources and 
technical, management and economic 
aspects, with due regard to the protection of 
people and the environment, security, and  
non-proliferation.



BALANCEBALANCE

1. Society must be 
convinced in the 
benefit of nuclear 
energy.P
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energy.
2. Nuclear energy should 

be used with high 
responsibility.

3. Nuclear energy  must 
be developed in 
sustainable way .



PRINCIPLE 1 — BENEFITS
“The use of nuclear energy should provide 
benefits that outweigh the associated 
costs and risks.”

BENEFICIAL USE

� Large, low-carbon, scalable energy source
� Energy security
� Human development (science, R&D, E&T, 

Industrial development, etc.
� Environmental protection.



Energy projections



Costs



Comparison



CO2 emissions



Fight Climate Change



Human development

█ over 0.95

█ 0.90-0.949 

█
█ 0.85-0.899 

█ 0.80-0.849

█ 0.75-0.799 

█ 0.70-0.749 

█ 0.65-0.699 

█ 0.60-0.649

█ 0.55-0.599 

█ of 0.50-

0.54

█ of 0.45-

0.49 

█ 0.40-0.449

█ 0.35-0.399 

█ 0.30-0.349 

█ <0.30 

█ N/A

Using nuclear energy

Planning a nuclear program

Interested in the future

HDI=( GDP/Edu/Health)



BENEFICIAL USE

PRINCIPLE 2 — TRANSPARENCY
“The use of nuclear energy should be based on 
open and transparent communication of all its 
facets.”

Social understanding� Social understanding
� Stakeholder involvement
� Public relationship
� Peaceful use
� Risks



Social understanding



NUCLEAR SHARE



MONEY – When and How 



THE RISKS?



RESPONSIBLE USE

PRINCIPLE 3 — PROTECTION OF PEOPLE 
AND THE ENVIRONMENT
“ The use of nuclear energy should be such that 
people and the environment are protected in 
compliance with the IAEA safety standards and compliance with the IAEA safety standards and 
other internationally recognized standards.”

� IAEA Safety Standards
� Technological development
� Engineering solutions
� Knowledge management



Radiation



Radiation exposure?



Nuclear Safety



Defence in Depth



RESPONSIBLE USE

PRINCIPLE 4 — SECURITY
“The use of nuclear energy should take 
due account of the risk of the malicious 
use of nuclear and other radioactive 
material .”material .”

� Physical protection
� Sabotage and theft
� Nuclear terrorism
� Legal measures



RESPONSIBLE USE:

PRINCIPLE 5 — NON-PROLIFERATION
“The use of nuclear energy should take 
due account of the risk of the due account of the risk of the 
proliferation of nuclear weapons.”

� Technological solutions
� Proliferation resistance



Non-proliferation



NPT Treaty - entered into force in 
1970

� Safeguards to 
prevent diversion 
from peaceful uses

� Balanced 
obligations between obligations between 
NNWS and NWS 

� Full access to 
peaceful uses of 
nuclear energy

� Security assurances



What are IAEA 
Safeguards?

Secretariat Board of
Governors

IAEAIAEA
UNUN
SecuritySecurity
CouncilCouncil

Addresses
cases
of
non-compliance

Reviews
safeguards
implementation
and takes action

• Verifies
compliance

• Draws 
safeguards 
conclusions



RESPONSIBLE USE

PRINCIPLE 6 — LONG TERM COMMITMENT
“The use of nuclear energy should be based 
on a long term commitment.”

� Acceptance of International legal requirements 
and instruments,

� National legal framework,
� Commitment on RAW and SF management.



Radioactive Wastes



High level waste 



When and How



SUSTAINABLE USE

PRINCIPLE 7 — RESOURCE EFFICIENCY
“The use of nuclear energy should be 
efficient in using resources.”

� Efficient management of  materials
� Efficient management  and renewal of  fuel 

resource
� Efficient management and renewal of 

knowledge



The Fuel Cycle



Nuclear Materials



Uranium



Enrichment capacity



MOX



SUSTAINABLE USE

PRINCIPLE 8 — CONTINUAL IMPROVEMENT
“The use of nuclear energy should be such 
that it pursues advances in technology and 
engineering to continually improve safety, 
security, economics, proliferation resistance, security, economics, proliferation resistance, 
and protection of the environment.”

� Continuous improvement in technology, 
leadership and management,

� Continuous development and innovation.



Safety Performance



Technology innovation



Fusion?



Humanitarian objectives



Remember Remember 
the Balance.




