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    Abstract

        
            At 1:23 a.m. on April 26, 1986, an accident at Chernobyl Unit 4, a 1000 MWe RBMK(a)nuclear power plant located in Ukraine, Soviet Union, resulted in destruction of the reactor core and part of the building in which the reactor was housed. In the initial steam explosion and subsequent fires, large amounts of radioactive material were released in the form of gases and dust particles. The energy released in the explosion was equivalent to 40 tons of TNT and resulted in discharge of about 4% of the reactor's nuclear fuel to the environment...
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                    The Chernobyl accident ten years later

                    
                        Conference
                            Squires, D
                            

                    On April 26, 1986 at 1:23 AM a fire and explosion occurred at the fourth unit of the Chernobyl Nuclear Power Plant Complex, located in the Ukraine, that resulted in the destruction of the reactor core and most of the building in which it was housed. Several environmental impacts resulting from the accident will be discussed in this paper, which will include the effects on plant and wild life, radioactive waste generated and stored or disposed of, effects of evacuations relating to residents within the subsequently established 10km and 30km control zones, impacts of the emergency containment structure (sarcophagus), andmore » potential effects on world opinion and future development of nuclear power. As an immediate result of the fire, 31 people died (2 from the fire & smoke, and 29 from excessive radiation); 237 cases of acute radiation sickness occurred; the total fatalities based upon induced chronic diseases as a result of the accident is unknown: more than 100,000 people were evacuated from within the subsequently established 30 km control zone; in excess of 50 million curies of radionuclides that included finely dispersed nuclear fuel, fragments of graphite, concrete and other building materials were released from the reactor into the environment; an estimated one million cubic meters of radioactive waste were generated (LLW, ILW, HLW); more than 5000 tons of materials (sand, boron, dolomite, cement, and lead) were used to put the fire out by helicopter; shutdown of the adjacent power plants were performed; and other environmental impacts occurred. The Chernobyl Nuclear Power Plant Unit No 4 is an RBMK-1000. It initiated operations in 1983, it was a 1000 MWe with a power output of 3200 MW(th), the reactor core contained 190 MT of fuel, with 1659 assemblies (plus 211 control rods), the average burnup rate was 10.3 MWd/kg, and the reactor operated on a continuous basis with maintenance and fuel reload performed during operations.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    The accident at Chernobyl Unit 4 in the Ukraine - April 1986

                    
                        Journal Article
                            Collier, J; Davies, L - Heat Transfer Eng.; (United States)
                            

                    On April 26, 1986, the worst accident in the history of commercial nuclear power generation occurred at the Chernobyl Nuclear Power Station some 60 miles north of Kiev in the Ukraine. This paper describes the sequence of events that occurred and the consequences of the accident. There was extensive damage to the Unit 4 reactor and the building that housed it. Some 31 people died as a result of the accident, either directly or as a result of receiving lethal radiation doses. A significant release of fission products occurred, contaminating land around the station and requiring the evacuation of 135,000more » people from their homes. The radioactive cloud generated over several days was carried by winds to all parts of Europe, where there was a varying degree of public concern. The contamination resulted in restrictions on the consumption of meat and vegetables. The latent health effects are, however, unlikely to be statistically significant when viewed against the normal mortality rate over the next 40 years. Although there were gross violations by the operators, the primary cause of the accident can be attributed to inherent design shortcomings in the RBMK reactor type, which is unique to the Soviet Union. The Russians have said that the accident is not possible in any commercial reactor operational outside the USSR.« less
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                    The Chernobyl Accident: Causes and Consequences

                    
                        Conference
                            Malinauskas, A.
                            

                    Two explosions, one immediately following the other, in Unit 4 of the Chernobyl nuclear power station in the Soviet Union signaled the worst disaster ever to befall the commercial nuclear power production industry. This accident, which occurred at 1:24 a.m. on April 26, 1986, resulted from an almost incredible series of operational errors associated, ironically, with an attempt to enhance the capability of the reactor to safely accommodate station blackout accidents (i.e., accidents arising from a loss of station electrical power). Disruption of the core, due to a prompt criticality excursion, resulted in the destruction of the core vault andmore » reactor building and the sudden dispersal of about 3% of the fuel from the core region into the environment. Lesser but significant releases of radioactivity continued through May 6, 1986, before attempts to certain the radioactivity and cool the remnants of the core were successful. The amount and composition of material released in the course of the accident remain somewhat uncertain, and inconsistencies in the release estimates are evident. The Soviet estimates, in addition to the dispersal of about 3% of the fuel, include complete release of the noble gas core inventory, 20% of the fission product iodine inventory, 15% of the tellurium inventory, and 10 to 13% of the fission product cesium inventory. The iodine and cesium release estimates are not consistent with the noble gas values and are as much as a factor of two less than some estimates made by experts outside the Soviet Union.« less
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                    Accident at the Chernobyl nuclear power plant and its consequences

                    
                        Journal Article
                            Lewis, H - Environment; (United States)
                            

                    In the early morning of April 26, 1986, as the culmination of an almost incredible series of errors that began 24 hours earlier, Unit 4 of the Chernobyl nuclear complex, a so-called RBMK-1000 reactor, suffered the worst accident in the history of commercial nuclear power. There was an uncontrolled nuclear excursion, release of a large amount of energy, possibly comparable to hundreds of pounds of TNT, blowing the top off the reactor. There was no containment, in the traditional American sense, so the roof of the building was blown out, an unprecedented amount of radioactivity was released to the biosphere,more » and a graphite fire was ignited, which burned for days. The radiation that was released spread through Eastern Europe (the world first learned of it through Swedish observations), bringing with it both official and unofficial protests that the Soviet Union had made no announcement of the radiation release until they were, in effect, caught. In fact, after a few days, the Soviets seemed to recognize that nuclear safety is a matter of international concern, and became quite open in their search for cooperation. They invited officials of the International Atomic Energy Agency (IAEA) to visit the area and to fly over the plant, and agreed, in the end, to make a complete disclosure of the details of the accident at a special meeting of IAEA in Vienna, August 25 to 29, 1986. In preparation for that meeting they distributed a lengthy (400 pages) report on the event. This paper reviews this report.« less
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                    Properties and genesis of hot particles from the Chernobyl reactor accident

                    
                        Conference
                            Schubert-Bischoff, P; Lutze, W; Burakov, B
                            

                    On April 25, 1986, the nuclear reactor Unit 4 (RBMK) at Chernobyl, Ukraine, exploded. Besides molecular species, the fallout contained particles of relatively high specific activity (hot particles) with a wide range of chemical compositions. The composition of a hot particle bears information about its genesis. Particle sizes ranged from a few to 100s of Micrometers. Data on a hot particle, found in Berlin, Germany, is presented and discussed in context with earlier measurements on other particles to understand their genesis. The chemical composition was determined by electron probe micro analysis. Particles are either reactor fuel (one) or fission productmore » alloys (nine). The alloys were formed during normal reactor operation. Strongly varying concentrations of Fe and Ni suggest that at least some of the particles reacted with molten structural material of the reactor. The particles were mobilized by fuel oxidation or fuel dust generation during the accident. The fission product composition can only be examined if the authors assume that the alloys remained in the solid state in the course of the accident. Some particles may have been ejected during the explosion, others later while the reactor was burning. Activities ({sup 103}Ru and {sup 106}Ru, originally up to 160,000 Bq) of ten year old particles were re-measured but were no longer detectable. No long-lived {gamma}-emitters were found. The {sup 99}Tc activity was calculated and found to only 1Bq. The {gamma}-spectrum of the fuel particle still shows {sup 137}Cs (1 Bq) and {sup 60}Co (<1 Bq).« less
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