
 

 

 

 

BASICS OF NUCLEAR ENGINEERING 

 
 

Cheap and abundant power is essential to the modern world in coming years. The rapid 

increase in industry and living standard of the people advance the pressure on conventional 

sources of power i.e. coal, oil and hydro. The resources of these fuels are becoming depleted in 

many countries, and thus there is a tendency to seek alternative sources of energy. Hydro- 

electric stations produce cheap power, but need a thermal backing to increase the firm capacity. 

In a nuclear power station instead of a furnace, there is a nuclear reactor, in which heat is 

generated by splitting atoms of radioactive material under suitable conditions. This splitting or 

nuclear fission of materials like uranium (U), Plutonium (Up), has opened up a new source of 

power of great importance. 

The heat produced due to fission of uranium and plutonium is used to heat water to 

generate steam which is used for running turbo generators. 

A nuclear power plant differs from a conventional power plant only in the steam 

generating part. The schematic arrangement of a simple nuclear power plant using liquid coolant 

with and without heat exchanger is shown in Figure other type of nuclear power station will be 

considered latter. 

The main parts of a nuclear power station are the nuclear reactor and a heat exchanger, 

together with the familiar steam turbine, condenser and a generator. Heat is provided by 

fashioning or splitting of uranium atoms, in a reactor. 

A cooling medium takes up this heat and deliver it to the heat exchanger, where steam for 

the turbine is raised. The reactor and heat exchanger are equivalent to the furnace and boiler in a 

conventional steam plant. When the uranium atoms split, there is radiation as well, so that the 

reactor and its cooling circuit must be heavily shielded against radiation hazards. The rest of the 

plant is similar to the ordinary steam plant. 

The steam generated in the heat exchanger is admitted to the turbine, and after work has 

been done by the expansion of steam through the turbine, the steam is condensed into the 

condensate in the condenser. 
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The condensate pump sends the condensate back to the heat exchanger, thus forming 

a closed feed system. The other auxiliaries are similar to those in a familiar steam station. 

For economical use in a power system a nuclear power station generally has 

to be large, and where large units are justifiable, nuclear power stations are 

considered as alternatives to conventional stations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
simple nuclear power plant with and without heat exchanger 

 

 

 

 

 

 

 
 
 



 

 

 

 

Advantages of nuclear power station compared to the conventional thermal 
power station 
 

1.  It reduces the demand for coal, oil and gas, the costs of which are 

tending to rise as the stocks become depleted. The amount of fuel 

used in the plant is small. Greater nuclear power production leads to 

conversion of coal oil etc. 

 

2. Since the amount of fuel needed is small, there are no problems of 

fuel transportation, storage etc. It has been found that one kilogram 

me of uranium can produce, as much energy as can be produced by 

running 4500 tones of high trade coal. 

3. Nuclear power plant requires less space compared to any other plant 

of the equivalent size. 

4. Besides producing large amounts of power, the nuclear power plant 

can produce valuable fissile material, which is extracted when the 

fuel has to be renewed. 

5. Bigger capacity of these plants in an additional advantage. 

6. Nuclear plants create no smog, and are unaffected by adverse weather 

condition 

7. Greater nuclear power production leads to conservation of coal, oil etc. 

Limitations 

 

1.  The nuclear power plants include danger of radioactivity, 

detrimental working conditions to health of workers, the problem of 

disposal of radioactive waste, high salaries of trained personnel etc. 

2. Nuclear power plants can be used as base load plants. They are not 

suitable for variable load operation as the reactors cannot be easily 

controlled to respond quickly to load changes. They are used at a 

load factor of not less than 80 per cent. 

3. The initial capital cost of nuclear power plant is very high only very 

few countries in the world possess the technology to manufacture 

nuclear reactors and nuclear fuel. Inspire of this, nuclear power is 

likely to supply greater and greater portion of future power needs of 

the world. 
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