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Introduction

 The Chernobyl incident is considered the most worst nuclear 

power plant accident in history.

 On April 26, 1986, an incident occurred at the Chernobyl 

Nuclear Power Plant in Pripyat, Ukrainian SSR, Soviet Union.

 Objectives of the presentation:

 This presentation seeks to analyse the various causes of 

the Chernobyl tragedy, explore potential accident 

prevention measures, and scrutinise the legal 

consequences and current rules that have been 

established in response.
(Reactor in 2013)
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The Chernobyl Nuclear Power Plant

 RBMK Reactor Design:
 A distinctive graphite-moderated nuclear power reactor. -

Able to generate power and produce plutonium.

 Location:
 Near Pripyat, Ukraine, in the Soviet Union.

 Consisted of four operating reactors by 1986.

 Intended for domestic energy and military plutonium

manufacturing.

 Reactor Number 4:
 The project was initiated in 1983.

 Subject of a safety test on April 26, 1986, resulting in a disaster.
 Housed within a substantial concrete shelter (sarcophagus)

after a calamity.
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Prelude to the Disaster

 Initial Deviations from Test Protocol:

 The power levels decreased more than expected, leading to unstable 

conditions. 

 Safety systems were deactivated to avoid an automatic shutdown during the test

 Conditions Leading Up to the Test:

 Originally scheduled for the daytime shift, rescheduled to the night shift, resulting 

in a less experienced team. 

 The reactor was running at a suboptimal power level during the test. 

 Safety Test Objectives:

 Evaluate the electrical control system's capacity to manage a power failure. 

 Evaluate if the reactor could generate sufficient electricity to operate the 

cooling pumps until the backup generators were functioning
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Factors Leading to the Explosion

 Hardware Failures

 RBMK Reactor Core Design Flaws

 Control Rod Design and Graphite Tip Effect

 Insufficient Containment Structures

 Software Issues

 Critical safety software mechanisms failed when safety precautions 

were removed or bypassed during testing. 

 Insufficient fail-safe devices to prevent operator errors or automatically 

fix reactor hazards. 

 Insufficient modelling and risk assessment tools limit reactor failure 

simulation. 

 Human Factors

 To test in dangerous conditions, disable safety systems. 

 Failure to prepare and understand reactor test parameters and safety. 

 Misreading reactor conditions and safety protocols (Initial explosion)
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The Night of the Disaster

 Chronology of the Disaster

 April 26, 1986, just after midnight: Safety test begins.

 Initial power surge and explosion, succeeded by a further explosion. 

 Prompt emission of radioactive substances into the air.

 Common Errors

 Decision to conduct the test despite the reactor being in an unstable 

state. 

 Deactivation of safety mechanisms and excessive removal of control 

rods. 

 Inadequate control of the reactor's power levels resulting in an 

unmanageable power spike.

 Prompt Response

 Initial scepticism and underestimating of the reactor's damage. 

 Efforts to pump water to lower the temperature of the reactor. 

 Evacuation and firefighting operations in the presence of elevated 

radiation levels.
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Immediate Consequences

 Radioactive Release Scale: 

 Large quantities of radioactive substances discharged into the 

atmosphere. 

 Dispersed over Europe, impacting different countries to different extents.

 Evacuation of Pripyat and Surrounding Areas: 

 Mandatory removal of more than 100,000 individuals from Pripyat and its 

adjacent regions.

 Creation of the Exclusion Zone, a designated area considered too 

hazardous for human settlement.

 Initial Casualty and Exposure Levels

 Two plant workers died immediately after the explosion, with an additional 

28 deaths occurring within a few months owing to acute radiation sickness 

(ARS). 

 Thousands were exposed to substantial radiation levels, resulting in 

enduring health consequences
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How Could the Accident Have Been 

Prevented?

 Engineering and Design Improvements

 Improved safety measures such as automatic shutdown systems, 

enhanced control rod mechanisms, and upgraded emergency cooling 

systems. 

 Introduction of more durable and intrinsically secure reactor designs like 

the EPR (European Pressurised Reactor) and AP1000, which include 

passive safety characteristics. 

 Enhancing stability and reducing the risk of a catastrophic collapse like 

Chernobyl in current reactors through modifications.

 Developing advanced containment mechanisms to prevent the 

escape of radioactive elements during a meltdown
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How Could the Accident Have Been 

Prevented?

 Operational and Regulatory Changes

• Enforcement of stricter safety protocols and 
training initiatives. 

• Prioritizing the development of a safety-first 
mentality among all nuclear facility staff. 

• The International Atomic Energy Agency (IAEA) 
develops and implements international safety 
standards and best practices

• Enhanced regulatory supervision and more 
rigorous enforcement of safety protocols
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Lessons Learned and Industry Impact

 Post-Chernobyl Safety Enhancements

 Operational changes and safety measures in RBMK reactors 

reduce the risk of a Chernobyl-like event. 

 Long-term fixes like rebuilding control rods and tweaking the 

reactor's neutron moderation mechanism.

 WANO was formed to help nuclear operators worldwide share 

safety information and best practices. 

 Global nuclear safety efforts improved operational nuclear 

power facility safety
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Lessons Learned and Industry Impact

 Shifts in Energy Policy and Public Perception

 Slowed development of new nuclear power facilities and 

cancellation of scheduled projects. 

 Investigate renewable energy sources as nuclear power 

alternatives. 

 Enhanced nuclear installation regulations for safety and 

catastrophe preparedness.

 Raised awareness of nuclear energy safety, waste disposal, and 

environmental impacts through public discourse and activism. 
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National Legislation Post-Chernobyl

 Implementation of more stringent safety standards and oversight 

measures for nuclear facilities. 

 Creation of new governmental entities tasked with overseeing 

nuclear safety and readiness for emergencies.

 Implementation of thorough nuclear safety legislation that includes 

international standards and optimal methods. 

 Improvements in emergency readiness, such as enhancing public 

information and developing evacuation plans
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International Regulations and 

Agreement

 Promoting global nuclear safety guidelines. 

 Helping with nuclear facility peer reviews and safety evaluations worldwide.

 The Convention on Nuclear Safety (CNS) requires parties to establish and 

enforce nuclear facility safety regulations. 

 The Joint Convention on the Safety of Spent Fuel Management and 

Radioactive

 Waste Management strives to ensure high safety in spent fuel and 

radioactive waste management. 

 The Vienna Convention on Civil Liability for Nuclear Harm establishes 

nuclear liability, compensation, and insurance
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Ongoing Safety Measures and 
Monitoring

 International peer review missions like the IAEA's 
Operational Safety Review Team (OSART).

 Collaborative research initiatives and venues for 
exchanging information. 

 Creation of Generation III and III+ reactors including 
passive safety mechanism

 Utilization of real-time monitoring and predictive 
maintenance technologies. 
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The Legacy of Chernobyl Today

 Continued containment and decommissioning 
activities. 

 Access limited and ecological restoration.

 Research on the impact of radiation on ecosystems. 

 Unexpected endurance and resurgence of nature. 

 Ongoing health and socio-economic consequences for 
impacted populations.

 Chernobyl's portrayal in media, literature, and public 
awareness.
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Conclusion
 Nuclear energy safety and design are imperative.

 Nuclear facility safety mandates:

 Transparency

 Rapid information sharing

 Emergency planning

 Ongoing attention is essential to enhance safety and learn from 
historical accidents.

 International collaboration is key to reinforcing nuclear safety 
standards.

 Nuclear energy should be maintained and safeguarded within a 
diverse energy portfolio.

 A harmonized approach is necessary, prioritizing both energy 
requirements and safety issues, to support and conserve nuclear power 
for the futuree. 
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