
 

 Nuclear energy for peace: the birth of nuclear energetics  
 

The birthday of nuclear energetics can be defined with different dates. The first reactor that 

was used to generate electric energy was the EBR (Experimental Breeder Reactor) in the 

United States. This reactor, contrary to the types mentioned earlier, was a so-called fast 

reactor. The fuel was 94 % enriched uranium, while the coolant was a mixture of liquid 

sodium and potassium. The EBR was put into operation in 1951 and 200 kW of its 1400 kW 

thermal power was utilized: the lighting of one of the buildings of the National Reactor 

Testing Station in Idaho was supplied using the generated electricity.  

 

The first hydrogen bomb (or thermonuclear bomb) was exploded in the Soviet Union - 

leaving behind the United States - on 12 August 1953. Kurcsatov said: "The atomic sword is 

in our hand. It is time to think about the peaceful use of nuclear energy." He turned to Stalin 

and asked permission to build an electricity generating reactor, that is a nuclear power plant. 

Stalin assented to the plan but he died before its implementation. Finally, on 27 July 1954, in 

the hottest era of the cold war the first nuclear power plant joined the Soviet electricity 

network. The Obninsk plant operated with a graphite moderated and water cooled reactor and 

its electrical power was 5 MW.  

 

In western literature the Obninsk power plant is rarely mentioned as the first nuclear power 

plant of peaceful purpose in the world. On the one hand, it is hard to forget that the 

construction was ordered by Stalin - although urged by Kurcsatov. On the other hand, it is 

indisputable that the Obninsk plant - being graphite moderated and water cooled - could be 

switched to plutonium production in case it was needed. Finally, the main reason is that the 

plant was not built as part of a general and large-scale programme aimed at the development 

of power plant reactors and the development of the peaceful use of nuclear energy.  

 

The majority of the literature gives 8 December 1953 as the birthday of nuclear energetics of 

peaceful and commercial purpose. On this day President Eisenhower's gave his famous 

speech "Atoms for Peace". He proposed the foundation of the International Atomic Energy 

Agency, an organization whose task should be the development of "methods whereby this 

fissionable material would be allocated to serve the peaceful pursuits of mankind. Experts 

would be mobilized to apply atomic energy to the needs of agriculture, medicine and other 

peaceful activities. A special purpose would be to provide abundant electrical energy in the 

power-starved areas of the world." Soon after President Eisenhower's speech, the US the 

Congress agreed to the Atomic Energy Act. The new law ended the monopoly of the 

government over the knowledge of nuclear techniques. The Atomic Energy Act had three 

main goals: to continue with weapons development, widen the peaceful applications of 

nuclear energy and ensure public health and safety against the potential dangers of 

commercial nuclear technologies.  

 

The construction of the world's first commercial nuclear power plant was stared in 

Shippingport, USA, in September 1954. It supplied electricity to Pittsburgh on 23 December 

1957. The Shippingport reactor was a pressurized water type, with 230 MW thermal and 60 

MW electrical power.The pressurized water reactor type was originally developed - initiated 

by admiral Rickover - for the navy, namely to drive aircraft carriers. Today this is considered 

as one of the most accepted and safest reactor concepts. 



 Reactors in Hungary  
 

 

The first reactor in Hungary was built in 1959 at the KFKI*. The Budapest Reactor was a 2 

MW thermal power research reactor and served physics research purposes. The reactor has 

been reconstructed and now the maximum power is 10 MW. The research topics are related to 

isotope production, solid state physics, radiochemistry, nuclear physics, etc.  

 

The training reactor of the Budapest University of Technology was put into operation in 

1971 and has been operating since then. Its maximum thermal power is 100 kW. Besides 

training, research topics such as radiochemistry, archeology and medical applications are 

investigated.  

 

Extensive reactor physics research was performed on the critical assemblies ZR-1 through 

ZR-6. The ZR-1 assembly was built in 1961, while the last, namely ZR-6 was in operation for 

18 years between 1972 and 1990. Hundreds of measurements that served as a basis for the 

physics of WWER-440 reactors (the type used at the Paks NPP) were carried out. This 

measurement programme is considered one of the most extensive experimental "enterprises" 

in the world.  

 

Between 1982 and 1987, four units with WWER-440/213 type reactors started operation at 

the Paks nuclear power plant. The Paks NPP now yields about 38% of Hungarian electricity 

generation and produces the cheapest electrical energy.  

*Central Research Institute for Physics of the Hungarian Academy of Sciences 

 

 

 The Russian reactor programme  
 

 

Soviet scientists immediately joined the investigation of nuclear chain reaction, which was 

discovered in Germany. Landau was talking about the possibility of a chain reaction as early 

as 1934. In April 1939, only a few weeks after the experiments performed in the US, Flerov 

showed that two to four neutrons are produced when a uranium nucleus undergoes fission. 

Zeldovich and Khariton published a series of studies on the possibility of controlled chain 

reaction in autumn 1939. They also recognized the neutron consumer role of 238U but they 

proposed the use of some moderator to solve this problem. Since they did not look into the 

possibility of a heterogeneous reactor and acquired the cross section of numerous nuclei from 

misleading American publications, the research towards reactor design stalled.  

 

In the meantime, the Uranium Committee was founded in Moscow in 1940 headed by 

Kurchatov. The Soviet Uranium Committee considered the uranium enrichment (increase of 

the percentage of the isotope with mass number 235) as the viable way, however they thought 

it was too expensive and cumbersome. The work of the Soviet Uranium Committee gathered 

momentum around the time when its American counterpart appeared. In 1941 Germany 

attacked the Soviet Union. When Flerov visited Kasan University, he was surprised to observe 

in the library that articles on nuclear fission had disappeared from the western journals. He 



immediately realized what this meant and said: "I can smell nuclear gunpowder!”. In 1942 

Flerov wrote a letter to Stalin, in which he drew Stalin's attention to the possibility of a new 

and highly devastating weapon. Stalin realized the importance of the warning and launched 

the Soviet atomic bomb project. The scientific leader of the project was Kurchatov, while 

Beria was the political and security supervisor. Physicists who had been jailed were gathered 

into a separate camp so they could work on the atomic bomb project. The code-name of the 

institution that organized this work was Medium Industry Ministry. The "atom city” began to 

bloom less than 40 km from Moscow. However, after a short time the work was blocked due 

to the siege of Moscow.  

 

After World War II Stalin believed that a third world war would soon break out between the 

Soviet Union and the United States and therefore he accelerated the atomic bomb project. 

Managed by Kurcsatov, the first Soviet nuclear reactor started operation on 25 September 

1946 near Moscow. There was still a lot of work to do in order to fabricate an atomic bomb. 

The large plutonium production reactor of the Soviets was build in the Urals and was 

commissioned in June 1948. Preparatory work was accomplished by July 1949. The first 

nuclear device was detonated on August 29, 1949. 


