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The source of Nuclear Energy lies in the equivalence 

of mass and energy according to Einstein’s equation:

 E = m c
2

where 

 E is the Energy, Joules

 c is the velocity of light, m/s

 m is the mass, kg

Nat. U fuel bundle (23.8 kg) is equivalent to 360-400 tons of coal

What is the source of nuclear energy ?



How does a nuclear 

power plant work ?



Pump Room Reactor Coolant Pump

Field view of equipment



Generator/ Exciter 6.6 KV Switchyard

Field view of equipment



 Diversity: Different methods or technologies to 
achieve the same safety function.

 Redundancy: Multiple components that 
perform the same function.

 Physical separation: Components are physically 
separated.

 Independence: Operation of safety systems 
does not rely on the functioning of other 
systems.

Design principles to ensure safety

Principles in action: Shutdown system



Main Control Room Overview

 Nerve-center to generate electricity safely and 

efficiently.

 Monitoring and controlling of plant systems.

 Tens of thousands of field values are relayed into MCR.

 Remote video monitoring.



Main control room overview

• Ensuring availability of standby/ passive equipment.

• Start-up of reactor, Shut-down of reactor.

• Alarms indicate system deviation, which requires 
operator attention. Color-coded for easy 
identification.

• What if the Main Control Room becomes 
unavailable?



Similarity with Simpsons?

Source: 20th century fox



Rigorous training to become a nuclear plant operator

 Full scope simulator.

 Certified operator Initial training - 2 
years training to develop expertise 
across all sixty systems.

 Certification exam - 70%  passing 
criteria.

 Interview with both senior management 
and regulators.

 Periodic requalification.

 Continual training - training never stops.



Electrical Shop

Radiation Physics ShopPower Plant Demonstration

Mechanical Shop

Training is well-
rounded, supported by 
state-of-the-art facilities



 Design principles of nuclear power plants ensure safety.

 As operators, we understand, appreciate, and respect those design limitations 
during plant operations.

 Training plays a crucial role.

 A challenging yet fulfilling career.

Takeaways



THANK YOU 
 SAIBALLA@MIT.EDU FOR FURTHER QUERIES/ DOUBTS
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