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Title of the Course Power Plant Engineering

Category PEC
Course Code 20A37IT
Year IV B. Tech Semester |Semester Branch ME
Lecture Hours Tutorial Hours Practice Hours Credits
3 0 0 3

Course Objectives:

¢ To understand the student present day energy demand.

o To understand the working and combustion phenomenon in steam power plant.

¢ To gain knowledge on the concept and the working of diesel power plants and gas turbines.

¢ Tounderstand the function and operation of the basic components of a hydro-electric
power plant & nuclear power station.

¢ To learn the concept of non-conventional sources and factors affecting the site selection for a
power plant and concept of base load plant and peak load plant.

Unit 1 Introduction

Introduction to the Sources of Energy - Resources and Development of Power in India.

Steam Power Plant: Plant Layout, Working of different Circuits, Fuel and handling equipment’s, types of
coals,

coal handling, choice of handling equipment, coal storage, Ash handling systems.

Learning Outcomes: At the end of the unit, the student will be able to

e Discuss the various sources of energy and functions of the components of power plant. (L2)
e |dentify and explains the coal handling and ash handling units. (L2)

Unit 2 Steam Power Plant -Combustion

Process 9

Properties of coal - overfeed and underfeed fuel beds, travelling grate stokers, spreader
stokers, retort stokers, pulverized fuel burning system and its components, combustion needs
and draught system, cyclone furnace, design and construction, Dust collectors, cooling towers
and heat rejection. Corrosion and feed water treatment.

Learning Outcomes: At the end of the unit, the student will be able to

o  Explain the various combustion processes. (L2)
e |dentify the components of water treatment process. (L2)

Unit 3 Internal Combustion Engine Plant-Diesel Power

Plant 9

Introduction - IC Engines, types, construction- Plant layout with auxiliaries - fuel supply
system, air starting equipment, super charging.

Gas Turbine Plant: Introduction - classification - construction - Layout with auxiliaries -
Principles of working of closed and open cycle gas turbines. Combined Cycle Power Plants and
comparison.

Learning Outcomes: At the end of the unit, the student will be able to

e Describe the functions of the components of diesel power plant and concepts of fuel supply system.
(L2)
e Classify and explain the functions of various gas turbine power plants. (L2)

Unit 4 Hydro Electric Power




Plant 10

Hydro Electric Power Plant: Water power - Hydrological cycle / flow measurement -
drainage area characteristics - Hydrographs - storage and Pondage - classification of dams and spill
ways.

Hydro Projects And Plant: Classification — Typical layouts — plant auxiliaries — plant operation

pumped storage plants.

Nuclear Power Station: Nuclear fuel - breeding and fertile materials - Nuclear reactor -
reactor operation- radioactive waste disposal.

Boiling water reactor - Pressurized water reactor - Gas cooled reactor - Fast breeder reactor - Liquid metal cooled
reactor-reactor materials - Radiation shielding

Learning Outcomes: At the end of the unit, the student will be able to

o Demonstrate the functioning of Hydro-electric power plants and concepts of hydro projects. (L3)
o Describe the working principles of various nuclear reactors. (L2)

Unit 5 Power From Non-Conventional Sources 6
Power From Non-Conventional Sources: Utilization of Solar Collectors- Principle of Working, Wind Energy —

types - HAWT, VAWT - Tidal Energy.

Power Plant Economics And Environmental Considerations: Capital cost, investment of
fixed charges, operating costs, general arrangement of power distribution, Load curves, and
load duration curve. Definitions of connected load, Maximum demand, demand factor, average
load, load factor, diversity factor - related exercises. Effluents from power plants and Impact
on environment - pollutants and pollution standards - Methods of Pollution control.
Learning Outcomes: At the end of the unit, the student will be able to

o Describe the concept of non-conventional sources of Solar, wind and tidal energy. (L2)
e Examine about power plant economics and the concept of pollutants and pollution standards. (L4)

Prescribed Text Books:
1. P.K.Nag, Power Plant Engineering. TMH, 4 th Ed.2014.ISBN 10: 9339204042ISBN 13: 9789339204044,
2. P.C.Sharma, Power Plant Engineering. S.K.Kataria&sons, 2014. ISBN-10 : 9350143844, ISBN-13 :
978-
9350143841.

Reference Books:

1. Rajput. RK., A Text Book of Power Plant Engineering. Laxmi Publications;, 2016,
5th Ed. ISBN-10 :8131802558ISBN-13 : 978-8131802557.

2. Hegde R.K. Power Plant Engineering. Pearson Education India, 2015. ISBN-10 :
9332534101ISBN-13 : 978-9332534100

3. Aroraand S. Domkundwar.A Course in Power Plant Engineering Dhanpat Rai& Co. (P)
Limited, 6 Ed. 2016. ISBN-10: 8177001957, ISBN-13 : 978-8177001952.

Course Qutcomes:

A student will be able to Blooms Level of

Learning

1. Summarize the different energy sources, fuel and ash handling systems in steam L9
power plant.

2. Summarize the combustion process, Dust collectors, cooling towers and feed L9

water treatment in steam power plant.
3. Summarize the working of diesel engine, gas turbine 19
power plants and its auxiliaries.
4. Summarize the working of hydroelectric power plant and nuclear power plants. L2
5. Calculate the operating costs of steam power and highlight the power production

from various non-conventional sources.



https://www.abebooks.co.uk/products/isbn/9789339204044/31021202619%26cm_sp%3Dsnippet-_-srp1-_-PLP1
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