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Course Objective

e To understand the challenges and solutions for protection of modern power system apart from the understandings of traditionally
used various relaying techniques. To understand the various algorithms used in digital relaying-based protection schemes. To
increase the student's interest on the subject apart from the mathematical formulation of various relaying algorithms, the
implementation of algorithms using computer software is covered.

Learning Outcomes

Upon successful completion of this course, students will acquire:

e in-depth knowledge in the domain of power system protection using both conventional electromechanical and digital relays.

e in-depth knowledge in the development of digital relaying algorithms.

e in-depth knowledge for protection of different power networks during different power system operating conditions.

e in-depth knowledge on the protection issues and solutions of power transmission and distribution networks in presence of
distributed generations.

e in-depth knowledge on phasor measurements units and their application in power network protection, monitoring and control.

Unit Topics to be Covered Lecture 7 Tutorial Learning Outcome
No. Hours
Fundamentals of Power System Protection: Components of
protection scheme. Relay terminology. Evolution in Knowledge gain on the evolution of
1 protective relays (Electromechanical, Static and Digital 7L+ 2T protection schemes for protecting
relays). Basic elements of digital protection. Principles of different components of power
Relaying: Overcurrent, Directional Overcurrent and systems.
Differential. Relay Coordination.
Distribution Network Protection Including Distributed
Generations (DGs): Protection and coordination principles . .
of radial distribution networks. Protection Challenges of Kr;o:.vledge fgac;pto'rll) th.e " ani
2 distribution systems with DGs (impact on overcurrent relay 3L+1T A SR u‘uon. ne.twor
performance, impact on re-closer and fuse coordination, protectlpn H{pEsencsi P b
impact during islanding mode of operation) and newer EeIeTallons:
solutions.
Transmission Line Protection using Distance Relays: : :
Stepped distance protection, R-X diagram and Three-phase {a(nndowclziilgl(;ngezn o:fthte prOtfi:;:St;ng
3 distance relays. Power swing and its impact on distance TL+2T i e sd't ransml ;
relays. Power swing blocking and out of step protection. m;s MENE Clewlite -GS
Effect of line loadability on distance protection. S
4 Tran§missi0n Line Fault Location: principles and L+ 1T E::Wl;:lﬁf glaci::latiocl)]n tra:sstrirrlriist;gﬁ
algorithms. .
techniques.
Protection of Series Compensated Transmission Lines: Knowledge gain on the issues and
5 Problems and solutions for the protection of series 3L+ 1T solutions of series compensated
compensated lines. transmission line protection
Mathematical basis for Digital protective relaying
algorithms and their application for Transmission line
Protection:  Superimposed component-based method, e e - for ths
moving sum approach, Cumulative sum approach, Sinusoidal Aol £ t ? different dizital
6 wave-based algorithms, Fourier transform algorithm, least 10L +2T b o M bt il i
square algorithm, Differential equation-based techniques, teliyiiie algquthms ToF - [powst
Time-frequency analysis approaches (Short-time Fourier SySiSpretechion,
transform and Wavelet transform), and Fundamentals of
travelling wave-based techniques.
Knowledge gain for protecting
7 Digital differential protection: Protection of transformers 7L+ 3T Transformer and Transmission
and transmission systems using digital differential protection. ’ lines using digital differential
relaying schemes.
Phasor Measurement Units (PMUs): Introduction to Knowledge gain on PMU and their
8 PMUs), Applications of wide area measurements for power 3L+2T application for power system
system protection. protection, control and monitoring.
Total Contact Hours 421.+14T
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