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Unit Syllabus: Principles and need for protective schemes — nature and causes of faults — types of faults — fault
current calculation using symmetrical components — Methods of Neutral grounding — Zones of protection and
essential qualities of protection — Protection schemes for distributed generation — Microgrid protection - IEEE
standards for power system protection.

Objective: To educate the causes of abnormal operating conditions (faults, lightning and switching surges) of
the apparatus and system, ‘

Session . Teaching
No * Topics to be covered Ref Aids
1 Principles and need for protective schemes 2 PPT
2 Nature and causes of faults 2 PPT
3 Types of faults .2 PPT
4 Fault current calculation using symmetrical components 3,8 PPT
5 Methods of Neutral grounding 3,8 PPT
6 Zones of protection and essential qualities of protection . 3,8 PPT
7 Protection schemes for distributed generation 3,8 PPT
8 Microgrid protection 3,8 PPT
IEEE standards for power system protection.
9 -2 PPT

Content beyond syllabus covered (if any): Demonstration of Importance of Neutral in the Power system

* Session duration: 50 minutes
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Unit : II - ELECTROMAGNETIC RELAYS

Unit Syllabus: Operating principles of relays — Universal torque equation — R-X diagram - Electromagnetic
Relays — Over current, Directional, Distance, differential, Negative sequence and Under frequency relays

Objective: To introduce the characteristics and functions of relays and protection schemes.

Session . Teaching
No * Topics to be covered . Ref Aids
Operating principles of relays - Electromagnetic relays — attracted armature and
1 . . 2,5 PPT
induction type '
2 The Universal relay — Torque equation — R-X diagram 1 PPT
3 Overcurrent protection — time-current characteristics, current setting, time setting 2,5 PPT
4 Directional (reverse power) relay _ 2,5 PPT
5 Distance protection — impedance, reactance and MHO relay : 2,5 PPT
6 Reach of distance relays 2,5 PPT
7 Differential relays 2510 PPT
CBS: A new approach of Mho distance relay for Transmission line protection i
8 Negative sequence relays ' 2,5 PPT
9 Under frequency relays 2,5 PPT
Content beyond syllabus covered (if any): Demonstration of operation of Electromagnetic IDMT relays.

* Session duration: 50 mins
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Unit : III - APPARATUS PROTECTION

Unit Syllabus: Current transformers and Potential transformers and their applications in protection schemes -
Protection of transformer, generator, motor. busbars and transmission line.

Objective: To impart knowledge on apparatus protection

S;?:i:c:n Topics to be covered Ref Tezci:g;ng
1 Current transformers — Technical terms 4,6 PPT
2 Current transformers - Theory, CT errors, applications in protection schemes 4,6 PPT
3 Potential .t'ransformers - Theory, VT errors, applications in protection schemes 4,6 PPT
4 Protection of transformers — percentage differential protection 4,6 - PPT '
5 Buchhblz relay — Protection of earthing transformer 4,6 PPT
6 Protection of generators 4, ‘6 PPT
7 Protection of motors 4,6 PPT
8 Protection of busbars 4,6 PPT ‘
9. Protection of transmission lines 4,6 PPT

Content beyond syllabus covered (if any): Various protections schemes in the Substation

* Session duration: 50 mins
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Unit : IV - STATIC RELAYS AND NUMERICAL PROTECTION

Unit Syllabus: Static relays — Phase, Amplitude Comparators — Synthesis of various relays using Static
comparators — Block diagram of Numerical relays — Overcurrent protection, transformer differential protection,
distant protection of transmission lines. Introduction to application of Artificial Intelligence in power system
protection.

Objective: To introduce static and numerical relays

| S;]ssign Topics to be covered Ref Tezci:ging
1 Static relays — Phase, Amplitude Comparators 1,9 PPT
2 Synthesis of various relays using Static comparators 1,9 PPT
3 Bloék diagram of Numerical relays - advantages 1,9 PPT
4 Data acquisition systems (DAS), Numerical relaying algorithm 1,9 PPT
5 Numerical Overcurrent protection 1,9 PPT
6 Nurﬂerical differential protection of transformer . 1,9 PPT
7 Numerical distant protection of transmission lines . 1,9 PPT
8 Introduction to application of Artificial Intelligence in power system protection 1 PPT
9 ANN - Design proc‘:edure and consideration, useful prop.erti'es and cgpabilities L 11 PPT
CBS: A New Restricted Earth Fault Relay Based on Artificial Intelligence ’

Content beyond syllabus covered (if any):

A New Restricted Earth Fault Relay Based on Artificial Intelligence

* Session duration: 50 mins
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Unit : V - CIRCUIT BREAKERS

Unit Syllabus: Physics of arcing phenomenon and arc interruption - DC and AC circuit breaking — re-striking
voltage and recovery voltage - rate of rise of recovery voltage - resistance switching — current chopping -
mterruption of capacitive current - Types of circuit breakers — air blast, air break, oil, SF6 and vacuum circuit
breakers — high voltage DC circuit breaker - comparison of different circuit breakers — Rating and selection of
Circuit breakers.

Objective: To impart knowledge on functioning of circuit breakers

Session . Teaching
No * Topics to be covered Ref Aids
1 Physics of arcing phenomenon and arc interruption, DC and AC circuit breaking 1,7 PPT
5 Restriking voltage and recovery voltage - rate of rise of recovery voltage — 17 PPT
numerical example :
3 Resistance switching - numerical example 1,7 PPT
4 Current chopping - interruption of capacitive current 1,7 PPT
5 Types of circuit breakers - air bl_ast, air break circuit breakers 1,7 PPT
6 Oil, SF6 circuit breakers 1,7 PPT
7 Vacuum, High voltage DC circuit breakers, 1,7 PPT
8 Comparison of different circuit breakers 1,7 PPT
9 Rating and selection of Circuit breakers 1,7 PPT

Content beyond syllabus covered (if any): Manifestation of SF6 and Vaccum circuit breaker in the substation

* Session duration: 50 mins
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