
Unit Contents Page No 
1 Coal Based Thermal Power Plants 1 

 Introduction  1 

 Layout of Steam Power Plant 1 

 Super Critical Boilers 3 

 Fluidised Bed Combustion (FBC) 5 

 Turbine 7 

 Turbine Types 8 

 Impulse Turbine 8 

 Reaction Turbine 9 

 Condenser 11 

 Elements of Condensing Plants 14 

 Types of Steam Condensers 15 

 Heat Rate 17 

 Subsystems of Thermal Power Plants 18 

 Fuel and Ash Handling 18 

 Draught System 21 

 Feed Water Treatment 24 

 Methods of Feed Water Treatment 26 

 Mechanical Treatment 26 

 Thermal Treatment 27 

 Chemical Treatment 28 

 Deminilerization 29 

 Feed Water Heaters 31 

 Rankine Cycle 33 

 Improved Version of Rankine’s Cycle 35 

 Binary Cycle (or) Binary Vapours Cycle 36 

 Efficiency of Binary Cycle 38 

 Co-Generation System 40 

2 Diesel, Gas Turbine and Combined Cycle Power Plants 42 

 Introduction 42 

 Otto Cycle 42 

 Diesel Cycle 46 

 Brayton Cycle or Joule Cycle 51 



 Work Ratio 54 

 Analysis of Brayton Cycle 55 

 Optimization of Brayton Cycle 56 

 Components of Diesel Power Plant 57 

 Engine Starting System 59 

 Fuel System 59 

 Cooling System 67 

 Governing System 71 

 Exhaust System 71 

 Main Components of Gas Turbine Power Plant 71 

 Turbine 73 

 Integrated Gasification Combined Cycle (IGCC) 73 

3 Nuclear Power Plant 76 

 Introduction 76 

 Basics of Nuclear Engineering 76 

 Terminologies 76 

 Atom and its Structure 76 

 Atomic Number and Mass Number 77 

 Isotopes 77 

 Nuclear Fuels 77 

 Types of Fuels 78 

 Chain Reaction 80 

 Nuclear Fusion Reaction 81 

 Layout of Nuclear Power Plant 81 

 Boiling Water Reactor 84 

 Pressurized Water Reactor 86 

 CANDU–(CAN Adium-Deutrium-Uranium) Reactor (or) Heavy 

Water Cooled and Moderated type Reactor 

87 

 Gas Cooled Reactors 90 

 Liquid Metal Cooled Fast Beeder Reactor (LMCFBR) 91 

 Safety Measures for the Nuclear Power Plant 93 

 Handling of the Nuclear Wastes and Safety Measures 94 

 Radioactive Waste Disposal 94 

  



4 Power from Renewable Energy 97 

 Hydro Electric Power Plant 97 

 Layout of Hydro-Electric Power Plant 99 

 Construction and Working of the Wind Mill 104 

 Construction and Working of Tidal Power Plant 106 

 Solar Photo Voltaic Power Generation 107 

 Solar Thermal 111 

 Geo Thermal Power Plant 113 

 Bio-gas Power Plant 114 

 Fuel Cell Power System 115 

5 Energy, Economic and Environmental Issues of Power Plants 116 

 Power Tariff Types 116 

 Load Distribution Parameters 120 

 Site Selection Criteria for Various Power Plants 121 

 Merits and Demerits of Various Power Plants 127 

 Hydro-electric Power Plant 129 

 Solar Power Systems 129 

 Thermal Power Plant 129 

 Two Marks Question and Answers 131 

 Important Questions 157 
  


