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EE221 GENERATION AND TRANSMISSION OF ELECTRICAL
POWER
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Semester IV [Second Year]

COURSE OBJECTIVES:

1. To make the student to understand various types of electrical power generation in detail

2. To discuss various factors associated with power plants, power plant economics & Tariff structure

3. To calculate transmission line parameters.

4. To introduce various types of insulators and their testing

COURSE OUTCOMES:

After successful completion of the course, the students are able to

1. Articulate various economical aspects while selecting a particular type of power station

2. Illustrate different types of power stations with their components 

3. Distinguish between types of conductors used for electrical system and assess the performance of
transmission lines

4. a) Classify, test and calculate string efficiency of insulators 
b) Describe the travelling wave phenomenon

UNIT I Text Book - 1 [CO:1] (12)

Choice         of         power         stations         and         units:         Types         of         power         stations         -         choice         of         generation         -         size         of         generator
units         -         load         duration         curve         -         effect         of         variable         load         on         plant         operation         and         design.

Economical         Aspects:         Economics         of         generation         -         factors         affecting         cost         of         generation         -         Definitions:         load
factor         -         diversity         factor         -         plant         use         factor         -         reduction         of         cost         by         inter         connected         stations.         Power         factor
considerations         -         causes         of         low         power         factor         -         methods         of         improving         power         factor         -         phase         advancing         and
generation         of         reactive         KVAR         -         most         economical         power         factor         for         constant         KW         load         and         constant         KVA
type         loads.

Tariff         :         Characteristics         of         Tariff         -         types         of         Tariff.

Thermal         power         stations         :         Selection         of         site         for         thermal         station         -         layout         and         salient         features         -         boilers         -
economizers         -         condensers         -         coal         handling-feed         water         treatment         -         steam         turbines         -         turbo         generators.

UNIT II Text Book - 1 [CO:2] (12)

Hydroelectric         Stations:         Hydrology         -         hydrographs         -         mass         curves         -         classification         of         hydroelectric         plants         -
general         arrangement         and         operation         of         hydroelectric         plants         and         its         function.

Nuclear         Power         Stations:         Principles         of         nuclear         power         station         -         basic         factors         in         designing         of         reactors         -
pressurized                  water         reactor         -         boiling         water         reactor         -         CANDU         reactor         -         liquid         metal         cooled         reactor         -
shielding         and         safety         precautions.

Gas         Turbine         Plants:         Layout         of         gas         turbine         plant         -         principle         of         operation-open         cycle         and         closed         cycle
plants.         Improvement         of         thermal         efficiency         of         gas         plant.

Combined         cycle         Plants:         Introduction         -         stag         combined         cycle         plant         -         combined         cycle         with         nuclear         gas
turbine         and         fossil         fuel         fired         steam         turbine.

UNIT III Text Book - 1 [CO:3] (12)

Transmission         line         parameters:         Expressions         for         inductance         and         capacitance         of         single         phase         and         3-
phase         lines         of         symmetrical         and         transposed         configurations.

Concept         of         self         GMD         (GMR)         and         mutual         GMD         -         double         circuit         lines         and         bundled         conductors         -         effect         of
ground         on         capacitance         -         line         charging         KVAR         calculations,         inductive         interference.
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Transmission         line         theory:         Short,         medium         and         long         lines         -         regulation         and         efficiency         -         pi,         T         and         rigorous
methods         of         solution         -         ABCD         constants.         Surge         impedance         loading         -         Ferranti         effect.

UNIT IV Text Book - 2 [CO:4] (12)

Insulators:         Types         of         insulators         -         voltage         distribution         in         a         string         of         suspension         insulators,         Failure         of
insulator         and         testing.

Travelling         wave         Phenomenon:         Travelling         waves         on         transmission         lines,         attenuation         of         travelling         waves.
Protection         against         travelling         waves:         Rod         gaps         -         sphere         gaps         -         different         types         of         arrestors         and         surge
absorbers.

LEARNING RESOURCES:

TEXT BOOK(s):

1. J.B. Gupta , 'A course in Power Systems', 11th  Edition, S.K. Kataria & Sons Publications, 2013.
2. S.N. Singh, 'Electric Power Generation, Transmission & Distribution', PHI, 2003.

REFERENCE BOOK(s):

1. C.L. Wadhwa, 'Electrical power systems', New Age Intl. (P) Limited 3rd Edition.
2. D.P. Kothari & I.J. Nagrath, 'Modern power system analysis', TMH, 3rd edition, 2003.

WEB RESOURCES:

1. https://www.geeksforgeeks.org/economics-of-power-generation/
2. https://www.electrical4u.com/materials-used-for-transmission-line-conductor/
3. https://www.electricaleasy.com/2016/03/basics-of-electrical-power-transmission.html
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