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			The Chernobyl nuclear disaster 

			Key information

			
					When: 26 April 1986

					Where: Chernobyl, Ukraine

					Background:	The Soviet Union’s civil nuclear programme

	The construction of the Chernobyl nuclear plant




					Key figures:	Mikhail Gorbachev, Russian statesman (born 1931)

	The Chernobyl nuclear plant staff (engineers and firemen)




					Impact:	A shock to the Soviet regime

	Human and ecological disaster

	A reassessment of the safety of nuclear power




			

			On 26 April 1986 at 1:22am, the jewel in the Soviet technological crown and symbol of communist success, the Chernobyl nuclear plant was still the biggest nuclear plant in the USSR. Just one minute later, reactor no. 4 exploded, transforming this symbol of prosperity into the nightmarish symbol of just how powerless the human race can be in the face of nuclear disaster. This Ukrainian nuclear plant situated 20 kilometres from the Belarusian border became the epicentre of a huge radioactive cloud which would affect large parts of Europe. Even today the site’s surrounding 30 kilometres are classed as an uninhabitable “no-go zone” and the contaminated areas stretch for tens of thousands of square kilometres. 

			This tragic accident was the biggest disaster the nuclear power industry has ever known, and has come to hold a particular place in the European collective imagination. The scenario has all the key elements of a crime story; a series of human errors, technology going out of control, political scandal. However, in this story the outcomes were largely unknown at the time. Nothing can be said about Chernobyl with certainty - the cause of the explosion, the people responsible, the amount of radioactive material released, the long-term effects and the true breadth of damage to human life are all shrouded in mystery. Decades on, what do we really know about Chernobyl?

			
				
					Did you know?

					The name Chernobyl is associated with more than one great 20th century tragedy. It is also the name of a Jewish village in Ukraine which was destroyed by German troops during WWII (1939-1945)

				

			

		


		
			Background

			The USSR and its programme of nuclear development

			In October 1917, the Russian revolution precipitated the fall of the Emperor Nicholas II (1868-1918) and the Tsarist regime. The regime was replaced by a communist system and the new federal state of the USSR was founded in 1922. Only one party was in power, and it took all decisions regarding economic planning and industrial development. It has been noted that Communism was not only the basis for Soviet power but the catalyst for industrialisation and technological development across the entire country. 

			Between 1947 and 1991, the USA and the USSR were also engaged in an intense and long-winded conflict known as the Cold War. Their political and ideological opposition emerged from the Second World War and led to a seemingly endless arms race in which each country sought to establish technological superiority over the other. After producing its own atomic bomb in 1949, the USSR continued to use nuclear technology for both civilian and military purposes. In 1952, Stalin (Soviet statesman, 1878-1953) announced plans for the development of Soviet nuclear power systems. In this context, nuclear power was seen as one of, if not the, major symbols of communist power. In the mid-1960s, construction began on many new nuclear power plants; Chernobyl was one of them. As is often the case where nuclear power is involved, everything that went on inside the plants was a mystery. Considered as beacons of Soviet technology, these plants maintained an almost mythical sense of absolute reliability and safety. 

			
				
					Developing civil nuclear technology

					Enrico Fermi (Italian physicist, 1901-1954), based at the University of Chicago, was the first person to create a nuclear reactor in 1942. He started a chain reaction of major developments in the field - the first nuclear experimentation plant was established in 1951 in the USA, followed by the first civil nuclear power plant in the USSR three years later, and the first full-scale nuclear power station in Britain in 1956. 

				

			

			The Chernobyl nuclear facility

			In 1970, work began on a new power station called Chernobyl 130 kilometres north of Kiev. A town called Pripyat was built 3 kilometres from the site to house the workers and their families. The first reactor was switched on in 1977, followed by the second one year later, the third in 1971 and the fourth - which would be destroyed in the explosion - in December 1983. With its multiple reactors, Chernobyl became the most important nuclear power station in the USSR. It seems that even this was insufficient, and construction soon began on two more nuclear reactors. 

			All the reactors were of the RBMK variety, which stands for reaktor bolshoy moschnosti kanaly- “high power channel-type reactor”. These reactors were more expensive than other models yet less reliable. While the reactors are not the root cause of the accident, some of their technological characteristics did increase the strength of the blast and help foster circumstances under which such an explosion could occur. This is because RBMK reactors are particularly difficult to control and have a fairly weak emergency shutdown system. Furthermore, their tanks’ resistance is not strong enough to prevent potential leaks in the case of a major accident. These soviet-produced reactors were only selected with political and military factors in mind. 

			Nonetheless, these technical faults seemed of little consequence to some of the most eminent Soviet scientists of the day. This is largely due to Anatoli Aleksandrov (1903-1994), the then-president of the USSR Academy of Science, declaring that RBMK reactors were so safe that you could even install one in the Red Square. 

			The makings of a disaster

			The Chernobyl nuclear disaster was not the first of its kind in the USSR. Between 1957 and the year of the catastrophe, there was at least one explosion, one partial meltdown, one reactor catching fire and numerous reactors overheating in various different plants. Four years before the explosion in 1982, a partial meltdown occurred in Chernobyl’s reactor no. 1, but the incident was so well covered-up that both the directors of other Soviet power plants and the general secretary Leonid Brezhnev (1906-1982) were not made aware of it. Analysis of these accidents at the time could have improved how the plants functioned. However, safety regulations were a minor concern compared to securing maximum production and output. Amid these circumstances, the myth that nuclear reactors never failed remained strongly prevalent, anchored in the national imagination.

			The Chernobyl nuclear disaster did not occur when the power plant was functioning normally but instead during a safety test carried out on reactor no. 4. This experiment was supposed to test whether or not the turbine in the generator attached to the reactor would produce enough residual energy to support the cooling system in the case of a power cut. It also included switching off all security systems, contrary to normal security protocol. The test was planned to take place during the night on 25 April in order to reduce the effects on Kiev’s energy supply. 

		


		
			Key figures

			Mikhail Gorbachev, Russian statesman

			Mikhail Gorbachev was born into a farming family on 2 March 1931 in Stavropol (to the North of the Caucasus). He worked as a tractor driver before studying law followed by agronomy in Moscow. He then climbed the ranks of the party, becoming a permanent member of the Politburo - the Communist Party of the Soviet Union’s executive committee - in 1980. In March 1985, he was appointed as the party’s general secretary following the death of Konstantin Chernenko (Soviet statesman, 1911-1985). This appointment made him the head of state and the leader of the country. 

			Gorbachev was a staunch socialist who sought to reform the USSR. He intended to quickly effect systemic reorganisation and policy reform with his perestroika (“restructuring”) and glasnot (“transparency”) movements, which entailed economic, political and cultural liberalisation. However, these policies led to the party falling into disfavour among the population due to severe difficulties in its implementation. Perestroika led to the economic system being disorganised rather than transformed. While the USSR had its domestic problems, genuine advances were made with regards to international relations under Gorbachev’s administration. He helped ease the East-West political tensions in a period known as ‘détente’ and met with successive American presidents to discuss nuclear disarmament. This was to earn him a Nobel Peace Prize. In August 1991, coup d’état was planned against him by conservative activists. Though it was called off, this still helped precipitate the imminent fall of the Soviet Union. He was forced to resign on 25 December, with the nation he had once ruled over now ceasing to exist. 

			Chernobyl nuclear facility personnel

			Viktor Bryukhanov had been Chernobyl’s general director since the early 1970s.

			He was a hard-working and skilled engineer, but his specialisation was not in the field of nuclear energy. He called upon his superiors for approval with regards to the planned test on reactor no. 4 but received no response. This silence did not trouble him - it was a normal part of Soviet bureaucracy. As such, he authorised his team to carry out the experiment. 

			Bryukhanov’s second in command was Nikolai Fomin, the head engineer. He was a professional electrician who began working at the Chernobyl plant in 1972. However, on the night of the tragedy, neither Bryukhanov nor Fomin were on site. Instead, the other head engineer Anatoly Dyatlov was supervising. Dyatlov began working at Chernobyl in 1973, and was responsible for reactor no. 2’s output. He prepared reactor no. 4 for the experiment, guided by the plans set out in advance by Fomin. Among the team working with him that night were Alexander Akimov, the shift manager and Leonid Toptunov, the engineer in charge of operating the reactor. 

			The nuclear station had its own fire service directed by Major Leonid Telyatnikov. On the night of the accident, Lieutenant Vladimir Pravnik and his team were on duty. Lieutenant Victor Kibenok was in charge of the Pripyat fire service and would also intervene that night. 

			After the events, Bryukhanov, Fomin and Dyatlov were tried for their involvement in the incident. They were found guilty and sent to prison. 

		


		
			The Chernobyl nuclear disaster

			Reactor no. 4

			In general, nuclear reactors produce energy through the process of nuclear fission which causes a controlled and sustained nuclear reaction. A subatomic particle called a neutron is fired towards the nucleus of an atom which splits in two and releases other neutrons and a large amount of heat, and therefore energy. The neutrons emitted in the first reaction cause nuclear fission to occur in other nuclei, thus creating a chain reaction. This chain reaction can be stabilised by permanently capturing some of the free neutrons. Nuclear reactors are joined up to generators which transform the heat emitted during the reaction into electricity. 

			Chernobyl’s reactor no. 4 consisted of a concrete cavity with a graphite core which slowed down neutrons and thus facilitated nuclear fission. In this core, there were almost 1700 uranium rods and 200 control rods to absorb excess neutrons. These control rods could be raised or lowered to slow down or accelerate the nuclear chain reaction. 

			A series of unfortunate events

			On the night of the catastrophe, the reactor’s power fell to a lower level than expected due to an operational error, making the reactor particularly unstable. The experiment should have been halted at this stage but instead the team persisted. Dyatlov was against this. To restore the reactor’s power, they removed control rods and left behind fewer than the safety regulations required. The team were then forced to take a series of rapid actions - not all of them well thought out - to maintain the power level in the reactor which
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			Contaminating the continent

			
			
			Silence from the authorities

			
			
			
			
				
					
					
				

			

			Who is to blame?
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