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3/4 B.Tech. SIXTH SEMESTER

EEGTS POWER SYSTEM ANALYSIS Credits: 3
Lecture: 3 periods/week Internal assessment: 30 marks
Tutorial: 1 period /week Semester end examination: 70 marks

Course Objective:

This course is designed to give students the required knowledge for the design and analysis of
electrical power grids. Calculation of power flow in a power system network using various
techniques. It also deals with short circuit analysis and analysis of steady state and transient
stability.

Course Outcomes:

After completing this course, student is able to

1. Understand and draw single line diagram of the power system.
2. Analyse different types of fault in a power system

3. Learn different load flow techniques.

4. Perform stability analysis of power system

Unit |

Per unit Representation

P.U. Representation: Single line diagram, per unit quantities, per unit impedance diagram of
a power system.

Symmetrical fault analysis: Short circuit current and MVA calculations, fault levels,
application of series reactors, numerical problems.

UNIT 11

Short Circuit Analysis

Symmetrical component theory: Symmetrical component transformation, positive, negative
and zero sequence components of voltage, current and impedance.

Sequence Networks: positive, negative and zero sequence networks, numerical problems.
Unsymmetrical fault analysis: LG, LL, LLG faults with and without fault impedance,
numerical problems.

UNIT Il

Power Flow Studies - 1

Y bus formation by direct inspection method, pie model of off-nominal tap changing
transformer, numerical Problems.

Necessity of power flow studies — Data for power flow studies — Derivation of static load
flow equations— Load flow solutions using Gauss Seidel Method: acceleration factor, load
flow solution with and without P-V buses, algorithm and flowchart. Numerical example for
simple power systems (Max. 3-Buses): Determination of bus voltages, injected active and
reactive powers (Sample one iteration only) and finding line flows/losses for the given bus
voltages.

UNIT IV

Power flow Studies-2

Newton Raphson method in rectangular and polar co-ordinates form: Load flow solution with
and without PV buses- Derivation of Jacobian elements, algorithm and flow chart. Decoupled
and Fast Decoupled methods, Comparison of Different methods of load flow — DC load Flow.
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UNIT V

Power System Stability Analysis

Elementary concepts of steady state, dynamic and transient stabilities. Description of steady
state stability power limit, transfer reactance, synchronizing power coefficient, power angle
curve and determination of steady state stability and methods to improve steady state
stability. Derivation of swing equation and solution by point by point method. Determination
of transient stability by equal area criterion, application of equal area criterion, critical
clearing angle calculation. Methods to improve stability - auto reclosing and fast operating
circuit breakers.

Learning Resources

Text Books:
1. Modern power system analysis by D.P.Kothari and 1.J.Nagrath , TMH publications,4 th

edition.
2. Power system analysis by J.J.Grainger & W.D.Stevenson. Jr, TMH publications,2007.
3. Elements of Power system analysis by Hadi Saadat — TMH publications, 4™ Edition.

Reference Books:
1. Power System Analysis by T.K.Nagsarkar M.S.Sukhija, OXFORD vy press,2007

2. Power System Analysis — by A.R.Bergen, Prentice Hall, India, 2" Edition.
3. Power System Analysis and design by B.R.Gupta, S.Chand Publishers, 4™ Edition.
4. Electrical Power Systems by Ashfaq Husain ,CBS Publishers & Distributors, 7" Edition.




	page78

