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UNIT III
NUCLEAR POWER PLANTS

• Basics of Nuclear Engineering

• Layout and subsystems of Nuclear Power Plants

• Working of Nuclear Reactors

 Boiling Water Reactor (BWR),

 Pressurized Water Reactor (PWR),

 CANada Deuterium- Uranium reactor (CANDU),

 Breeder

 Gas Cooled

 Liquid Metal Cooled Reactors.

• Safety measures for Nuclear Power plants.
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NUCLEAR REACTOR















































BREEDER REACTOR

• A breeder reactor is a nuclear reactor that 
generates more fissile material than 
it consumes. These devices achieve this 
because their neutron economy is high 
enough to breed more fissile fuel than they 
use from fertile material, such as uranium-
238 or thorium-232.

https://en.wikipedia.org/wiki/Nuclear_reactor
https://en.wikipedia.org/wiki/Fissile_material
https://en.wikipedia.org/wiki/Fissile
https://en.wikipedia.org/wiki/Neutron_economy
https://en.wikipedia.org/wiki/Fertile_material
https://en.wikipedia.org/wiki/Uranium-238
https://en.wikipedia.org/wiki/Uranium-238
https://en.wikipedia.org/wiki/Uranium-238
https://en.wikipedia.org/wiki/Thorium-232
https://en.wikipedia.org/wiki/Thorium-232
https://en.wikipedia.org/wiki/Thorium-232


• Breeder reactors could, in principle, extract 
almost all of the energy contained 
in uranium or thorium, decreasing fuel 
requirements by a factor of 100 compared to 
widely used once-through light water reactors, 
which extract less than 1% of the energy in 
the uranium mined from the earth.[8] The high 
fuel-efficiency of breeder reactors could 
greatly reduce concerns about fuel supply or 
energy used in mining

https://en.wikipedia.org/wiki/Uranium
https://en.wikipedia.org/wiki/Thorium
https://en.wikipedia.org/wiki/Light_water_reactors
https://en.wikipedia.org/wiki/Breeder_reactor


• There are many other types of 

breeder reactor currently envisioned 

as possible. 

These include
molten-salt cooled

gas cooled

liquid-metal cooled

https://en.wikipedia.org/wiki/Molten_salt_reactor
https://en.wikipedia.org/wiki/Molten_salt_reactor
https://en.wikipedia.org/wiki/Molten_salt_reactor
https://en.wikipedia.org/wiki/Gas-cooled_fast_reactor
https://en.wikipedia.org/wiki/Liquid_metal_cooled_reactor
https://en.wikipedia.org/wiki/Liquid_metal_cooled_reactor
https://en.wikipedia.org/wiki/Liquid_metal_cooled_reactor


GAS COOLED REACTOR







LIQUID METAL COOLED NUCLEAR 
REACTOR

• liquid metal cooled nuclear reactor, liquid 
metal fast reactor or LMFR is an advanced 
type of nuclear reactor where the 
primary coolant is a liquid metal.

https://en.wikipedia.org/wiki/Nuclear_reactor
https://en.wikipedia.org/wiki/Nuclear_reactor_coolant
https://en.wikipedia.org/wiki/Liquid_metal


• Metal coolants remove heat more rapidly and 
allow much higher power density. This makes 
them attractive in situations where size and 
weight are at a premium, like on ships and 
submarines. To improve cooling with water, most 
reactor designs are highly pressurized to raise 
the boiling point, which presents safety and 
maintenance issues that liquid metal designs lack. 
Additionally, the high temperature of the liquid 
metal can be used to produce vapour at higher 
temperature than in a water cooled reactor, 
leading to a higher thermodynamic efficiency. 
This makes them attractive for improving power 
output in conventional nuclear power plants.

https://en.wikipedia.org/wiki/Power_density
https://en.wikipedia.org/wiki/Boiling_point



















