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EEPE01 POWER SYSTEM PROTECTION

COURSE OBJECTIVES:

1. To analyze the fundamental concepts of protective zones and the operational principles of various
electromagnetic and numerical relays.

2. To evaluate the arc interruption theories and the performance characteristics of various types of
circuit breakers.

3. To design differential and distance protection schemes for transformers, generators, and
transmission lines.

4. To explain the principles of static and microprocessor-based relays and the importance of system
grounding for safety and reliability.

COURSE OUTCOMES:

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

1. Analyze the concepts of zones of protection and different types of relays.

2. Describe the principles and recommend the usage of various circuit breakers used in power system
network.

3. Examine the protection schemes of equipment in power system network.

4. Evaluate the importance of using static relays and their schemes.

UNIT I Text Book - 1 [CO:1] (15)

Protective         Relays:         Introduction         -         basic         requirement         of         protective         relaying         -         zones         of         protection         -         primary
and         backup         protection         -         classification         of         relays         -         attracted         armature,         balanced         beam,         induction         disc,
thermal         relays.

Buchholz         relay,         Over         current         relays         -         inverse,         very         inverse,         extremely         inverse         and         IDMT         relays,         plug
setting         and         time         setting         multipliers-problems.         directional         and         non-         directional         relays.         Negative         sequence
relays.

Distance         relays         -         impedance,         reactance,         mho         and         off         set         mho         relays.         Characteristics         of         distance         relays
and         comparison         differential         relays         -         circulating         current         and         opposite         voltage         differential         scheme

UNIT II Text Book - 1, 2 [CO:2] (10)

Switchgear:         Elementary         principles         of         arc         phenomenon         -         arc         quenching         -         resistance         switching         -         recovery
and         restriking         voltages.

Principles         of         operations         of         various         types         of         circuit         breakers         -         air         break         -         oil         filled         -         air         blast         -vacuum         and
SF6         circuit         breakers.

UNIT III Text Book - 1, 2 [CO:3] (10)

Protection         of         alternators,         transformers         and         transmission         lines:         Differential         protection         for
generators,         transformers         and         transmission         lines         -         field         suppression         of         alternator         -         Translay         relay.

Grounding:         Neutral         grounding         -         solid         grounding         -         resistance         and         reactance         grounding         -         Arc         suppression
coil.         Power         system         earthing:         Objectives         -         definitions         -         tolerable         limits         of         body         currents         -         soil         resistivity
and         earth         resistance.

UNIT IV Text Book - 1, Ref-1 [CO:4] (10)

Static         Relays:         Introduction         -         basic         component         of         static         relays.         Comparators         -         Amplitude-         Rectifier
bridge,         phase         splitting         and         phase         comparators-         phase         splitting         type,         rectifier         bridge         type.
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Static         over         current         relays         -         instantaneous         over         current         relay         -         inverse         time         over         current         relays         -         static
differential         relays.

LEARNING RESOURCES:

TEXT BOOK(s):

1. Power System Protection and Switchgear by B.Ram - Tata Mc-Graw Hill,  4th Edition, 2024
2. Electrical power systems by C.L. Wadhwa, New age International (P) Limited, 8th edition, 2024. 

REFERENCE BOOK(s):

1. Power system protection Static relays by T.S. MadhavaRao TMH 2nd edition 1989
2. Power system protection and switchgear by B. Ravindranath, Chander Willy Eastern Ltd. 2nd edition

reprint, 2024.
3. Fundamentals of Power System Protection by Y.G. Paithankar & S.R.Bhide, PHI, 3rd edition, 2025. 
4. Switchgear and protection by Sunil S. Rao, Khanna Publications, 14th edition, 2025.  

WEB RESOURCES:

1. https://nptel.ac.in/courses/108/101/108101039/
2. www.electrical4u.com
3. www.cdeep.iitb.ac.in/nptel/Electrical%20Engineering/Power%20System%20Protection/
4. http://www.electrical-installation.org/
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