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Major events leading to the 
accident on April 26, 1986

The movement of the rods 
associated with emergency 
protection and manual control, 
initiated by the AZ-5 command, 
caused significant 
deformations of the power 
production field. The local 
increase of power production 
after the AZ-5 button was 

d h th t d ipressed was such that, during 
about 5 seconds, total power 
production of the reactor 
increased by several tens ofincreased by several tens of 
times compared to the initial 
level.





RBMK ReactorRBMK Reactor
• RBMK reactors do not have• RBMK reactors do not have 

what is known as a 
containment structure, a 
concrete and steel dome over 
the reactor itself designed to 
keep radiation inside the plant 
in the event of such an 
accident Consequentlyaccident. Consequently, 
radioactive elements including 
plutonium, iodine, strontium 
and caesium were scattered 
over a wide area. In addition, 
the graphite blocks used as a 
moderating material in the 
RBMK caught fire at highRBMK caught fire at high 
temperature as air entered the 
reactor core, which contributed 
to emission of radioactive 
materials into the environment.



EXPLOSIONEXPLOSION
O A il 26 1986 th N b• On April 26, 1986, the Number 
Four RBMK reactor at the 
nuclear power plant at 
Chernobyl Ukraine went outChernobyl, Ukraine, went out 
of control during a test at low-
power, leading to an explosion 
and fire that demolished theand fire that demolished the 
reactor building and released 
large amounts of radiation into 
the atmosphere Safetythe atmosphere. Safety 
measures were ignored, the 
uranium fuel in the reactor 
overheated and meltedoverheated and melted 
through the protective barriers. 



Radionuclide releaseRadionuclide release
The total activity of all theThe total activity of all the 

radioactive matter released in the 
accident is today estimated to 
have been around 1.2 x 1019 Bq, 
incl ding some 7 1018 Bq d e toincluding some 7 x 1018 Bq due to 
noble gases. About 3% of the 
used fuel in the reactor at the time 
of the accident as well as up to 
100% f bl d 20 60%100% of noble gases and 20-60% 
of the volatile radionuciides were 
released. This current estimate of 
activity of the matter at the time of 
i l i hi h h hits release is higher than the 
estimate advanced in 1986 by the 
authorities of the former USSR, 
compiled by calculating the activity p y g y
of the matter deposited within the 
countries of the former USSR on 6 
May 1986.



Location of Chernobyl NuclearLocation of Chernobyl Nuclear  
Power Plant

The radioactive matter released
into the atmosphere was widely
dispersed and eventually deposited
onto the ground surface It wasonto the ground surface. It was
measurable over practically the
entire northern hemisphere. Most of
the material was deposited in the
region around the plant site, withregion around the plant site, with
wide variations in deposition density.
The areas of the surrounding
territories of Belarus, Russia and
Ukraine in which activity levels of
137C i f 37 kB / 2137Cs in excess of 37 kBq/m2 were
measured were estimated at 46.560
km2, 57,000 km2 and 41,300 km2
respectively.



Contamination of TerritoryContamination of Territory
The Initial state of the unit justThe Initial state of the unit just 

before the accident at 01:23 0n 
26.04.1986 was as follows: power: 200 
MW (thermal output), operating 
reactivity capacity of 8 manuallyreactivity capacity of 8 manually 
controlled rods. Neither the output 
power of the reactor nor any other 
parameters af the reactor installation 
demanded any intervention by 

l t ti d i d ipersonnel or automatic devices during 
the period from when tests began to 
the pressing of the reactor emergency 
close down button AZ-5 (at 01:23:40 
am)am).

This caused the destruction of the 
reactor unit and the discharge of 
radionuclides from the core. The loss 
of cooling of remnants in the coreof cooling of remnants in the core 
caused the spent fuel to ignite on 
account of the residual energy 
production, priming a farther release of 
radionuctides.



LEVEL OF RADIOACTIVITY
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RADIATION SITUATIONRADIATION SITUATION



How many people died?How many people died?
• How many people died as an immediate result of the accident?• How many people died as an immediate result of the accident?
• The initial explosion resulted in the death of two workers. Twenty-eight of 

the firemen and emergency clean-up workers died in the first three months 
after the explosion from Acute Radiation Sickness and one of cardiac arrest. p

• How many people were evacuated?
• The entire town of Pripyat (population 49,360), which lay only three 

kilometres from the plant was completely evacuated 36 hours after the 
accident. During the subsequent weeks and months an additional 67,000 
people were evacuated from their homes in contaminated areas and p p
relocated on government order. In total some 200,0000 people are believed 
to have been relocated as a result of the accident.



INITIAL RESPONSEINITIAL RESPONSE

• Emergency measures had to be taken to bring the release of 
radioactive material under control to deal with the debris from theradioactive material under control, to deal with the debris from the 
reactor, and subsequently to construct a confinement structure, the so-
called “sarcophagus”, which was completed in November 1986, to 
contain the remains of the reactor core.

In order to reduce this blow out and eliminate the possibility of• In order to reduce this blow-out and eliminate the possibility of 
the self-sustained chain fission reaction (SCFR) occurring, about 5,000 
tonnes of different materials were dropped by helicopters into the 
reactor ruins:

• 2,400 tonnes of lead (to cool the fuel),
• 40 tonnes of boron carbide (to prevent SCFR occurrence),
• 800 tonnes of dolomite (to generate carbon dioxide),

1 800 t f d d l (t filt di ti bl t)• 1,800 tonnes of sand and clay (to -filter radioactive blow-out).
• Moreover, water was channelled through the remainder of the 

emergency cooling system to cool the core.



EVACUATIONEVACUATION



1st MAY DEMONSTRATION1 MAY DEMONSTRATION 
Kiev 1986



International Bicycle Cross
Kiev 1986



LIKVIDATORSLIKVIDATORS



LIKVIDATORSLIKVIDATORS
The response to theThe response to the 

accident was carried out 
by a large number of ad 
hoc workers includinghoc workers, including 
operators of the plant, 
emergency volunteers 
such as fire-fighters, and 
military personnel, as well 
as many non-professionalas many non-professional 
personnel. All these 
people became known by 
th R i tthe Russian term 
likvidator.



LIKVIDATORSLIKVIDATORS

About 200,000 “liquidators” worked inAbout 200,000 liquidators  worked in 
the region of Chernobyl during the
period 1986-1987, when radiation 
exposures were highest. They were 

600 000 t 300 000among some 600,000 to 300,000 
persons who were registered as 
involved in activities relating to 
alleviating the consequences of thealleviating the consequences of the 
accident. 



LIKVIDATORSLIKVIDATORS
This includes persons whoThis includes persons who 

participated in the cleanup 
after the accident (including 
cleaning up around the reactor, g p ,
construction of the 
sarcophagus, 
decontamination, road 
building and destruction andbuilding, and destruction and 
burial of contaminated 
buildings, forests and 
equipment), as well as many q p ), y
other general personnel who 
worked in the territories 
designated as “contaminated” 
and who generally receivedand who generally received 
low doses.
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VILLAGESVILLAGES



CITIESCITIES



The Major Health Effects for 
Exposed Population

There have been at least 1800There have been at least 1800 
documented cases of thyroid cancer 
children who were between 0 and 14 
years of age when the accident 
occurred., which is far higher thanoccurred., which is far higher than 
normal. The thyroid gland of young 
children is particularly susceptible to 
the uptake of radioactive iodine, which 
can trigger cancers, treatable both by 

d di ti H lth t disurgery and medication. Health studies 
of the registered cleanup workers 
called in (so-called “liquidators”) have 
failed to show any direct correlation 
between their radiation exposure andbetween their radiation exposure and 
an increase in other forms of cancer or 
disease. The psychological affects of 
Chernobyl were and remain 
widespread and profound, and have p p
resulted for instance in suicides, 
drinking problems and apathy



Soviet AdministrationSoviet Administration



INSTRUCTIONSINSTRUCTIONS 



President Soviet GorbachevPresident Soviet Gorbachev



USSR and UKRAINE 
Communist Party Leaders



LOCAL POPULATIONLOCAL POPULATION



National Agricultural University, 
1986



SARCOPHAGSARCOPHAG



Current SituationCurrent Situation

Average radioactive 
phone at the CNPS -
300-600 μR/h in 
2006. The increasing 
of radiactive phone
did’t find during last 
years



Kiev April 2007Kiev, April 2007



Kiev April 2007Kiev, April 2007



Chernobyl 2006Chernobyl, 2006



Current SituationCurrent Situation
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MONUMENT IN MOSCOWMONUMENT IN MOSCOW
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