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Current status of nuclear power reactor in the world
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Nuclear share in total power generation(%)
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Current situation II

•
 

Projected costs of generating electricity show 
that in many circumstances nuclear energy is 
competitive against coal and gas generation.

•
 

A number of countries are reconsidering the role 
of nuclear energy, particularly in view of its 
advantages in reducing CO2 emissions and in 
security supply.

IEA, Energy Technology Perspectives 2008. Ch.8
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Future Trend of Nuclear Energy (IAE blue 
scenario)
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Development of nuclear energy in Vietnam

The primer minister: Decision No. 906/QĐ-TTg, 17/6/2010

Viewpoints on nuclear power development
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The primer minister: Decision No. 906/QĐ-TTg, 17/6/2010
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Model of nuclear power plant in Ninh
 

Thuận
 (source: bee.net.vn)

Technology used in nuclear power plant in Ninh
 

Thuan
 

is Pressurized 
Water Reactor (VVER). This is designed for third-generation nuclear 
power, which is much safer than the second-generation one
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•
 

The power of the first nuclear power plant in Vietnam is 
from 2.000 MW to 4.000 MW by 2020

•
 

Unit 1 is expected to be commissioned in 2021, which 
supplies 1% the total electricity production, and 6% by 2030, 
and 20 -

 
25% by 2050. (http://www.evntelecom.com.vn)
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The primer minister: Decision No. 906/QĐ-TTg, 17/6/2010



124The primer minister: Decision No. 906/QĐ-TTg, 17/6/2010
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Part 2. Basis concepts of nuclear power 
plant technology

2. 1 Principle of the nuclear fission 

Simple model presenting

 

principle of the nuclear fission
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2.2 Basis structure of nuclear power reactor 
and materials

Basis structure of nuclear power reactor
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Main elements, materials and  functions 
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Nuclear reactor classification
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•
 

Generation I reactors were developed in 
1950-60s, and outside the UK none are 
still running today.

•
 

Generation II reactors are typified by the 
present US and French fleets and most in 
operation elsewhere.

•
 

Generation III (and 3+) are the Advanced 
reactors. The first are in operation in 
Japan and others are under construction 
or ready to be ordered.
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The third generation nuclear reactors are advanced-design, 
including: 

•
 

ABWR designed by GE, in Japan 
•

 
System 80+ designed by CE (Combustion Engineering)

•
 

Advanced PWR (APWR) designed by Westinghouse, MHI
•

 
WWER-1000: AES-91, AES-92 designed by Russia 

•
 

AP600 designed by Westinghouse. 
•

 
EPR (Evolutionary Pressurized / European Pressurized 
Reactor) –

 
designed by Framatome

 
and KONVOI (Siemens)
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Generation III+ includes: 

–
 

Advanced CANDU Reactor (ACR)
–

 
AP1000 –

 
based on design of AP600 from 

Westinghouse; 
–

 
Economic Simplified Boiling Water Reactor 

(ESBWR) –
 

based on design of ABWR; 
–

 
APR-1400 –

 
developed from KNGR (Korean 

Next Generation Reactor) using design of 
System 80+  from US. 
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Safety properties of nuclear reactor 
generations  
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The III and III+ generations have following 
properties  

•
 

To standardize
 

the design of each generation in order to 
shorten the licensing process, reduce investigating 
expenses, and construction time

•
 

a simpler and more rugged design, making them easier to 
operate and less vulnerable to operational upsets

•
 

higher availability and longer operating life -
 

typically 60 
years

•
 

further reduced possibility of core melt accidents, resistance 
to serious damage that would allow radiological release 
from an aircraft impact

•
 

higher burn-up to reduce fuel use and the amount of waste, 
burnable absorbers ("poisons") to extend fuel life.
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The IV generation 
•

 
The IV generations are designs of GIF 
(Generation IV International Forum), followed 
the initiative

 
of DOE and 10 other country 

memmbers. 
•

 
Generation IV designs are still on the 
drawing board and will not be operational 
before 2030 at the earliest.

•
 

In 2002, GIF showed the Roadmap for 6 
designs
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Development of different generations of nuclear power 
plants

•

 

http://4.bp.blogspot.com/-jmdmcQGbq1c/TyGFGgW3GAI/AAAAAAAAAJ4/N_msZMQLetg/s1600/nuke+chart.jpg

Part 3. Developing history of nuclear power plants
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Developing history of nuclear power plants
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Experimental Breeder Reactor-1(EBR-1) at Idaho National Laboratory
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The world’s first nuclear power plant built in 
Obninsk

•

 

http://englishrussia.com/2009/07/07/the-worlds-first-nuclear-power-plant/

Protect cover of nuclear reactor
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ò VVER or WWER-1000 (Water-Water Energetic Reactor, 1000 MWe)
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VVER nuclear power reactor

•

 

http://www.nucleartourist.com/images/vver.jpg
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