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Nuclear energy in the World and in 

Romania history and trends



Nuclear reactors evolution and significant events



1967-1968: First contacts with US 
and Canada for CANDU technology 
transfer followed by the decision to 
build 2 units of 300MW each. 
Construction delayed and restarted 
in 1977 with 4 units of 660MW. 

The nuclear program based on 
CANDU reactors with natural 
Uranium fuel

	



1968- the Romanian delegation to the ANS Conference, New York



Nuclear energy in Romania – the fuel 

cycle



Romania nuclear fuel cycle
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Cernavoda NPP construction and operation at high load factors

Having a fully fledged nuclear program, that manufactured the fuel for 
CANDU type nuclear reactors, as well as the nuclear grade Heavy 
Water, operating two NPPs and having other two under construction,  
the Romanian nuclear program is one of the few that never stopped. 

	



Sustainability of the nuclear field in 

Romania 



Climate change

• Each nuclear unit producing 5 TWh (5 million MWh) per 

year reduces GHG emissions with 3 millions tCO2/year 

(at a power system emission coefficient of 0.6tCO2/MWh)

• Units 3 and 4 at Cernavoda may substantially contribute 

to achiving the EU targets for 2030 and 2050 for emission 

reduction i.e. 40% (ref 1990) in 2030 and 80% in 2050. 



Energy security

Considering the elements of volatility  in the 

power system (e.g. hydraulicity, eolian) it 

results a need for approx. 1000MW capacity 

of which 600 could be nuclear and 400 coal. 

Thus one of the two units in Cernavoda is 

needed to secure system security. 

Small Modular Reactors may contribute to the 

saety of supply of strategic objectives.  

ALFRED research is developing such a 

projects of SMR.



Jobs at U3 and U4

From the experience of Units 1 and 2 during the 

construction period about 20000 direct jobs are 

created to which about 60000 indirect jobs are 

added. 

At an average fiscality of 500 Euro per job per 

month the budget receives 40M Euro every month. 



Research and teaching

The teaching programs from Politechnical University 

of Bucharest and from the Pitesti University are of 

international level and have a significant continuity. 

The Centers fo excellence in Mioveni and Magurele 

are in contact with simillar centers from countries 

having advanced nuclear programs.

The project of fast breeder lead cooled modular 

reactor is under development with support from EU 

and EURATOM. 



A) Cumulative	Uranium	Comsumption,	[ton]	

 

Model nuclear strategic 

parameters’ evolution  with the 

MESSAGE model of IAEA.

Scenario modeling capabilities



From old to new technologies



Research reactor VVR control room - Magurele



Cernavoda NPP – control room



Decommissioning of the research reactor VVR 











Russian nuclear reactor on a barge







What is ALFRED?

Advanced Lead Fast Reactor European 

Demonstrator

Demonstration of a safer and more sustainable secure energy

ALFRED is a demonstrator, and not a 

prototype, dedicated to the development of the 

LFR technology.

ALFRED is a 300 MWth reactor

addressing the concerns on

safety, economics and sustainability of nuclear energy.

ALFRED is a Research Reactor, as part 

of a pan-European Distributed 

Research Infrastructure.
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Reactor Building

Bio Shield

Calandria Vessel

Reactor Fuel

CANDU-6 Multiple Layers Protection



THE END

Missinformation 

may lead from :

EVOLUTION

TO



  

   

Welcome to the Romanian nuclear future

Thank you !
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