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POWER SYSTEM PROTECTION (PSP)

LESSION PLAN 
	
S.
No.
	
NAME OF THE TOPIC
	
Teaching Aid(TA)/Teaching
Methodology(TM)
	
LR.
No.
	TEXT-BOOK
/REFERENCE- BOOK /WEB
REFERENCE

	
UNIT – I : PROTECTIVE RELAYS

	
1
	Introduction
	
BB
	
L1
	
T1, T2,R1,R2,W1,W2

	

2
	Need for power system protection,
effects of faults
	

DISCUSSION
	

L2
	T1, T2,R1,R2,W1,W2

	
3
	evolution of protective relays
	
BB
	
L3
	T1, T2,R1,R2,W1,W2

	

4
	zones of protection, primary
and backup protection
	

BB
	

L4
	T1, T2,R1,R2,W1,W2

	
5
	essential qualities of protection
	
BB
	
L5
	T1, T2,R1,R2,W1,W2

	

6
	classification of protectiverelays
and schemes
	

BB
	

L6
	T1, T2,R1,R2,W1,W2

	




7
	current transformers potential transformers, basic	relay terminology.
	




BB/PPT
	




L7
	T1, T2,R1,R2,W1,W2

	
8
	Working principle
	
BB/PPT
	
L8
	T1, T2,R1,R2,W1,W2



	
	of electromagnetic relays and thermal
relays
	
	
	

	

9
	Working principle of microprocessor
based relays
	

BB/PPT
	

L9
	T1, T2,R1,R2,W1,W2

	
10
	Tutorial-I
	
BB
	
L10
	T1, T2,R1,R2,W1,W2

	
11
	Tutorial-II
	
BB
	
L11
	T1, T2,R1,R2,W1,W2

	
12
	G1
	Seminar with PPT
	
L12
	T1, T2,R1,R2,W1,W2

	
13
	G2
	Seminar with PPT
	
L13
	T1, T2,R1,R2,W1,W2

	
14
	R/A
	
BB
	
L14
	T1, T2,R1,R2,W1,W2

	
15
	R/A
	
BB
	
L15
	T1, T2,R1,R2,W1,W2

	Slip Test-I

	UNIT – II: OVER-CURRENT PROTECTION

	



16
	Time-current characteristics, current	setting,
over	current protective schemes,
directional relay
	



BB
	



L16
	T1, T2,R1,R2,W1,W2

	


17
	protection of parallel feeders, protection of ring mains, Phase fault and earth fault
protection
	


BB
	


L17
	T1, T2,R1,R2,W1,W2

	





18
	Combined earth fault and phase	fault protective scheme, Directional earth	fault relay.
	





BB/PPT
	





L18
	T1, T2,R1,R2,W1,W2



	

19
	Impedance	relay, reactance	relay,
MHO relay
	

MODELS
	

L19
	T1, T2,R1,R2,W1,W2

	


20
	input quantities for various types of distance relays, Effect of arc
resistance
	


BB
	


L20
	T1, T2,R1,R2,W1,W2

	


21
	Effect of power swings, effect of line length and source impedance on the performance
of distance relays
	


BB
	


L21
	T1, T2,R1,R2,W1,W2

	
22
	selection of distance relays.
	
BB
	
L22
	T1, T2,R1,R2,W1,W2

	

23
	MHO	relay	with
blinders, Reduction of measuring units
	

BB/PPT
	

L23
	T1, T2,R1,R2,W1,W2

	

24
	switched distance
schemes, auto re- closing.
	

BB
	

L24
	T1, T2,R1,R2,W1,W2

	
25
	Tutorial-I
	
BB
	
L25
	T1, T2,R1,R2,W1,W2

	
26
	Tutorial-II
	
BB
	
L26
	T1, T2,R1,R2,W1,W2

	
27
	G1
	Seminar with PPT
	
L27
	T1, T2,R1,R2,W1,W2

	
28
	G2
	Seminar with PPT
	
L28
	T1, T2,R1,R2,W1,W2

	
29
	R/A
	
BB
	
L29
	T1, T2,R1,R2,W1,W2

	
30
	R/A
	
BB
	
L30
	T1, T2,R1,R2,W1,W2

	Slip Test-II

	UNIT – III: PILOT RELAYING SCHEMES

	
31
	Wire Pilot protection,
	
BB
	
L31
	T1, T2,R1,R2,W1,W2

	
32
	Carrier current protection
	
BB
	
L32
	T1, T2,R1,R2,W1,W2



	

33
	Protection of Generators
	

PPT
	

L33
	T1, T2,R1,R2,W1,W2

	
34
	Protection of transformers
	
PPT
	
L34
	T1, T2,R1,R2,W1,W2

	
35
	Bus- zone protection
	
PPT
	
L35
	T1, T2,R1,R2,W1,W2

	
36
	frame leakage protection.
	
BB
	
L36
	T1, T2,R1,R2,W1,W2

	
37
	Tutorial-I
	
BB
	
L37
	T1, T2,R1,R2,W1,W2

	
38
	Tutorial-II
	
BB
	
L38
	T1, T2,R1,R2,W1,W2

	
39
	G1
	Seminar with PPT
	
L39
	T1, T2,R1,R2,W1,W2

	
40
	G2
	Seminar with PPT
	
L40
	T1, T2,R1,R2,W1,W2

	
41
	R/A
	
BB
	
L41
	T1, T2,R1,R2,W1,W2

	
42
	R/A
	
BB
	
L42
	T1, T2,R1,R2,W1,W2

	Slip Test-III

	UNIT – IV: STATIC RELAYS

	
43
	Amplitude	and Phase comparators
	
BB
	
L43
	T1, T2,R1,R2,W1,W2

	44
	Duality	between AC and PC
	
BB
	
L44
	T1, T2,R1,R2,W1,W2

	
45
	Static	amplitude comparator,.
	
BB
	
L45
	T1, T2,R1,R2,W1,W2

	

46
	integrating	and
instantaneous comparators
	

BB
	

L46
	T1, T2,R1,R2,W1,W2

	
47
	static phase comparators
	
BB/PPT
	
L47
	T1, T2,R1,R2,W1,W2

	

48
	coincidence type of phase comparator
	

BB
	

L48
	T1, T2,R1,R2,W1,W2



	
49
	static over current relays
	
PPT
	
L49
	T1, T2,R1,R2,W1,W2

	
50
	static	directional relay
	
BB
	
L50
	T1, T2,R1,R2,W1,W2

	
51
	static differential relay
	
BB
	
L51
	T1, T2,R1,R2,W1,W2

	
52
	static	distance relays
	
BB
	
L52
	T1, T2,R1,R2,W1,W2

	
53
	Multi	input comparators
	
BB
	
L53
	T1, T2,R1,R2,W1,W2

	

54
	concept	of Quadrilateral and Elliptical relay
characteristics
	

BB
	

L54
	T1, T2,R1,R2,W1,W2

	

55
	Microprocessor based relays and its advantages,	over
current relays
	

PPT
	

L55
	T1, T2,R1,R2,W1,W2

	
56
	directional relays
	
ANIMATION
	
L56
	T1, T2,R1,R2,W1,W2

	

57
	
distance relays
	

DISCUSSION
	

L57
	T1, T2,R1,R2,W1,W2

	
58
	Tutorial-I
	
BB
	
L58
	T1, T2,R1,R2,W1,W2

	
59
	Tutorial-II
	
BB
	
L59
	T1, T2,R1,R2,W1,W2

	
60
	G1
	Seminar with PPT
	
L60
	T1, T2,R1,R2,W1,W2

	
61
	G2
	Seminar with PPT
	
L61
	T1, T2,R1,R2,W1,W2

	
62
	R/A
	
BB
	
L62
	T1, T2,R1,R2,W1,W2

	
63
	R/A
	
BB
	
L63
	T1, T2,R1,R2,W1,W2

	Slip Test-IV

	UNIT – V: CIRCUIT BREAKERS

	

64
	Introduction , arcing in circuit
breakers
	

BB/PPT
	

L64
	T1, T2,R1,R2,W1,W2



	
65
	Arc interruption theories, re- striking and
recovery voltage
	

BB
	

L65
	T1, T2,R1,R2,W1,W2

	
66
	Resistance switching, current chopping,
interruption of capacitive current
	


BB, Model
	


L66
	T1, T2,R1,R2,W1,W2

	
67
	Oil circuit breaker, air blast circuit breakers, SF6 circuit breaker
	


BB
	


L67
	T1, T2,R1,R2,W1,W2

	68
	Operating mechanism, selection of circuit breakers, high voltage breakers, ratings of circuit breakers, testing of circuit breakers.
	BB
	L68
	T1, T2,R1,R2,W1,W2

	
69
	Introduction, fuse characteristics
	
BB
	
L69
	T1, T2,R1,R2,W1,W2

	
70
	Types of fuses
	
BB
	
L70
	T1, T2,R1,R2,W1,W2

	
71
	Application	of HRC fuses
	
PPT
	
L71
	T1, T2,R1,R2,W1,W2

	
72
	Discrimination
	
PPT
	
L72
	T1, T2,R1,R2,W1,W2

	
73
	Tutorial-I
	
BB
	
L73
	T1, T2,R1,R2,W1,W2

	
74
	Tutorial-II
	
BB
	
L74
	T1, T2,R1,R2,W1,W2

	
75
	G1
	Seminar with PPT
	
L75
	T1, T2,R1,R2,W1,W2

	
76
	G2
	Seminar with PPT
	
L76
	T1, T2,R1,R2,W1,W2

	
77
	R/A
	
BB
	
L77
	T1, T2,R1,R2,W1,W2

	
78
	R/A
	
BB
	
L78
	T1, T2,R1,R2,W1,W2

	Slip Test-V





Summary of Lesson Plan:
1. No. of Teaching lecture using Block Board(BB):56
2. No. of Seminar lecture using Power Point Presentations(PPT): 24
3. No. of Teaching Aid(TA):02
4. No. of Teaching Methodology(TM):06

Suggested Text books:

1. Badriram and D.N. Vishwakarma, Power System Protection and Switchgear, TMH 2001.
2. U.A.Bakshi, M.V.Bakshi: Switchgear and Protection, Technical Publications, 2009.

Reference Book:

1. 	R1: C.Russel Mason – “The art and science of protective relaying, Wiley Eastern, 1995

2. R2: L.P.Singh “Protective relaying from Electromechanical to Microprocessors”, New Age International

Web References:

1. W1 NPTEL :: Electrical Engineering - NOC:Power System Protection and Switchgear
2. W2: Power System Protection - Course (nptel.ac.in)
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