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Fig.1 Basic scope of the
Chernobyl accident
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Fig.2. Main scheme of RBMK nuclear power plant.
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Fig.3. Empty core of the destroyed reactor.
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Table1. Released radioactivities (decay—corrected to 1986.4.26)

Main nuclides Half life Released amount (Bq) Released fraction
Xe 5.3d 7x 10" 100 %
B 8.0d 2x 10" 55 %
B7Cs 30y 9x10' 30 %
*Sr 29y 1x10'° 4.9 %
“%py 24000y 2x 10" 1.5 %
< Total including others > 1.4 x 10" ~10 %
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Table2. Classification of Chernobyl sufferers.

Category of sufferer Population Total body dose
» NPP staff and firefighters wgo were at the scene 1,000~2,000 1 ~20Sv
» Liquidators (military, construction worker etc) 600,000~800,000 0.1~ 1 Sv
» Evacuees from the 30 km zone just after the accident ~120,000 Average 20~30 mSv*
» Emigrants from the highly contaminated areas 250,000~300,000 Average 50 mSv
> Inhabitants in contaminated areas (> 37 kBq/m?) ~600 million Average 10 mSv
*

; This must be re-evaluated because it seems to be underestimated.
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Fig.5 Child Thyroid Cancer in Ukraine (left) and Belarus (right).
0-14 yr old at the time of accident (Ukraine); 0-14 yr old at the time of operation (Belarus)
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Table3. Various estimates for the number of cancer death the Chernobyl accident

Number of Size of evaluated Cance death
Evaluator . .

cancer death population risk per 1 Sv
Chernobyl forum (2005) 3,940 600,000 0.11
WHO (2006) 9,000 7.4 million in 3 countries 0.11
TARC (2006) 16,000 570 million in Europe 0.1

NGO Kiev conference (2006) 30,000~60,000 Whole world 0.05~0.1
Greenpeace (2006) 93,000 Whole world —
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Chernobyl NPP Accident: What Did Happen?

IMANAKA Tetsuji
Research Reactor Institute, Kyoto University

More than twenty years have passed since the worst accident in the history of nuclear power development occurred at
the 4th block of the Chernobyl NPP in the former USSR. Although a lot of reports and books have been published about
the Chernobyl accident, there are still remain unresolved issues about the physical sequences that led the reactor to the
nuclear excursion and the nature of the explosion that destroyed the reactor and the building. From the present author’s
point of view, the main causes of the accident were two defects of the RBMK reactor design: positive void coefficient
for reactivity and positive-scram of the control rods. Under an extreme condition of the reactor core, positive scram
effect appeared at first when the scram button (AZ-5) was turn on at 01:23:39 April 26, 1986, which, combining with
the positive void coefficient, caused the power excursion and destroyed the reactor. Long-term effects of radioactive

contamination by the Chernobyl accident were also discussed in the present paper.



