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GOVT. POLYTECHNIC BALANGIR

Department of Electrical Engineering

LESSON PLAN: 2025-26

Name of the Faculty: Sujata Bhoi

Subject: SWITCH GEAR & PROTECTIVE DEVICE
Program: Diploma in Electrical Engineering

Semester: 6TH
Total Contact Hours: 75 Total
Marks: 100
Assessment; Progressive —20, End Term — 80
| Credits: 5

COURSE OBJECTIVES:
After completion of the course, the students will be able to

e Explain the optimized working of the thermal power plant
e Describe the efficient operation of large hydropower plants.
s Describe the efficient operation micro hydropower plants.

« Select the adequate mix of power generation based on economic operation.

Unit 1: Introduction to switchgear (Total Classes-6)
Class No. . . Simple Teaching Course
Topic Subtopic (Elaborated) Aids/Activities Objective
1.1 Essential Features of Chalkboard definition
. switchgear. writing, students repeat
1 lntr\L)f:u;:llon 9 definitions, discussion on COl
gl Essential Features of
switchgear.
1.2 Switchgear Equipment. Chalkboard definition and
) lntroéuction to discussion and video clip Col
switchgear
1.3 Bus-Bar Arrangement. | discussion on BUS-BAR|
3 Introduction to ARRANGEMENT, TYPES COol
switchgear OF BUS-BAR, NEED OF
BUS-BAR
Introduction to 1.4 Switchgear Group discussion and PPT
4 switchgear Accommodation. slides col
Introduction to | 1.5 Short Circuit. PPT slides, short video clip
5 . o COl
switchgear 1.6 Short circuit.
o ation o 1.7 Faults in a power system. stu_dcnts_repeat deﬁnlntlons,
6 ; discussion on working of Col
switchgear
thermal power plant
Unit 2:FAULT CALCULATION (Total Classes-10)
Class No. . y Simple Teaching Course
fopie stibtopeElabsrated) Aids/Activities Objective
TYPES OF |2.1 Symmetrical faults on 34  Chalkboard definition
| FAULT IN | phase system. writing, students repeat co2
OVER HEAD definition




LINES
FAULTS AND |2.2 Limitation of fault current. | definitions, discussion on e
2 LIMITATION OF working of large cO2
FAULT hydropower
FAULT 2.3 Percentage Reactance students repeat definition
: CALCULATION B0
4 FAULT 2.4 Percentage Reactance and] discussion on working of co?
CALCULATION| Base KVA. large hydropower
5 FAULT 2.5 Short — circuit KVA PPT slide and presentation o2
CALCULATION
6 FAULT 2.6 Reactor control of shor Class discussion and note co2
CALCULATION| circuit currents. making
7 FAULT 2.7 Location of reactors PPT slide and presentation co?
CALCULATION
8 FAULT 2.8 Steps for symmetrical Faulf short video clip Cco2
CALCULATION | calculations. 1
9 FAULT 2.9 Solve numerical problems| PPT slide and presentation co2
CALCULATION | on symmetrical fault.
10 FAULT 2.9 Solve numerical problems| Class discussion and note Cco2
CALCULATION| on symmetrical fault. making
Unit 3: FUSES (Total Classes-06)
Class ) Simple Teaching Course
No. Topic Subtopic (Elaborated) Aids/Activities Objective
INTRODUCTION 3.1 Desirable characteristics of] Cllmllkboard definition
1 ol fuse element. writing, students repeat CO3
OF FUSES definitions,
) FUSES 3.2 Fuse Element materials. discussion on working of Co3
ELEMENT | Micro-Hydro power plant
TYPES OF 373f'|;p:.54 “of Fuses and|Chalkboard definition writing|
3 e : : CO3
FUSES important terms used for fuses
VOLTAGE 3.4 Low and High voltage fuses.| Chalkboard definition writing|
4 RATING OF CO3
FUSES
CURRENT  |3.5 Current carrying capacity of| PPT slide and presentation
CARRYING fuse element =
: CAPACITY OF ae
A FUSES )
DIFFERENCE |3.6 Difference Between a Fuse| PPT slide and presentation
6 BETWEEN |and Circuit Breaker. CO3
FUSES& CB
Unit 4: CIRCUIT BREAKERS (Total Classes-10)
Class ; : Simple Teachin Course
No. Tonie Sublapic (Elabotatec) Aidps/Activiliesg Objective
4.1 Definition and principle off  Chalkboard definition
CIRCUIT Circuit Breaker. writing, students repeat
' BREAKERS definitions, discussion on COo4
CIRCUIT BREAKER




5 CIRCUIT  [42 Arc phenomenon and PPT slides 1 (,()4
BREAKERS | principle of Arc Extinction.
3 CIRCUIT 4.3 Methods of Arc Extinction PPT slides cod
BREAKERS
4.4 Definitions of Arc voltage,|Chalkboard definition writing
4 CIRCUIT Re-striking voltage and CO4
BREAKERS | Recovery voltage
. CIRCUIT 4.5 Classification of circuit] Chalkboard definition writing] =
BREAKERS | Breakers.
L CIRCUIT 4I.6 ?‘ll c.ircmt Breaker and its| Chalkboard definition writing| con
BREAKERS classification.
4.7 Plain brake oil circuitl PPT slide and presentation G
breaker.
CIRCUIT ' o
7 BREAKERS 4.8 Arc control oil circuit CO4
breaker.
4.9 Low oil circuit breaker.
4.10 Maintenance of oil circuit] Short video clip,presentation
3 C IRCUAIT brcaker.. il CO4
BREAKERS [4.11 Air-Blast circuit breaker
and its classification.
2 5 i i i Ikb
CIRCUIT 4.12 tSulp'hur Hexa-fluoride{ Short video c|l|.3‘. Chalkboard
9 x (SF6) circuit breaker. definition CO4
BREAKERS 1=
4.13 Vacuum circuit breakers.
4.14  Switchgear component] Chalkboard definition, PPT
4.15 Problems of circui slide
10 Blackout Levels {interruption. CO4
4.16 Resistance switching,
4.17 Circuit Breaker Rating.
Unit 5: PROTECTIVE RELAYS (Total Classes-08)
CLASS 7 Simple Teaching Course
NO HOFIC subtopic (Elsborted) Aids/Activities Objective
5.1 Definition of Protective
DEFINE RELAY Relay Chalkboard definition
1 & PROPERTY 5.2 Fundamental writing, students repeat COs
OF RELAY requirement of protective definitions,
relay.
5.3 Basic Relay operation
OPERATION OF 5.3.1. Electromagnetic -
y o 5
2 RELAY Attraction type Chalkboard definition writing | CO3
5.3.2. Induction type
5.4 Definition of following
important terms
5.5 Definition of following
DEFINE THE important terms. o £y
3 TERMS 5,51 PICk- 5 b TeRE Chalkboard definition writing |  COS
5.5.2. Current setting.5.5.3.
Plug setting Multiplier.5.5.4.
Time setting Multiplier.




Classification of

5.6 Classification of

—

relay

4 PPT slide and presentation Cos5
Relay functional relays P
5 Induction Type SR RItoNI R Oven PPT slide presentation and
T current relay (Non- . : COs
relay : 3 video clip
Lo directional)
5.8 Induction type
: directional power relay A ;
1 d
6 nduction Type £ Tndustion type PPT sllde.prescn'tatlon an Cos
relay 5 . video clip
directional over current
relay
5.10 Differential relay
5.10.1. Current differential
i Differential relay relay PPT slide and presentation CO5
5.10.2. Voltage balance
differential relay
8 L e 2 e 5.11 Types of protection PPT slide and presentation CO5

Unit 6: PROTECTION OF ELECTRICAL POWER EQUI

PMENT AND LINES(Total Classes-06)

Protection of 6.1 Protection of Chalkboard definition
1 g G alternator.6.2 Differential |  writing, students repeat COs
alternator i ofc
protection of alternators. definitions,
Chalkboard definition
2 Earth faults O Batei o e'.arlh Lo writing, students repeat COs5
protection o
definitions,
Protection of 6.4 Protection systems for
3 T f transformer. PPT slide and presentation COs5
S el 6.5 Buchholz relay.
4 Erotection of 6.6 Protection of Bus bar. PPT slide and presentation COs
Bus-Bar
5 Prmc?nfm Of 6.7 Pro.tcc.twn.or PPT slide and presentation CO5
Transmission line Transmission line.
6.8 Different pilot wire
protection (Merz-price
6 Protection of voltage Balance system) PPT slide presentation and COs
Feeder 6.9 Explain protection of video clip h
feeder by over current and
earth fault relay.
Unit 7: PROTECTION AGAINST OVER VOLTAGE AND LIGHTING(Total Classes-08)
Chalkboard definition
Vi 5 5k g 7
| olta'ge surge and | 7.1. Voltage surge and causes writing. students repeat CO6
its cause of over voltage. 27
definitions
s bttt 7.2, Int e - Chalkboard definition
2 el = S crna"causc Larey writing, students repeat CO6
& ¥ohags definitions
Chalkboard definition
cause of over 7.3. External cause of over e
3 véltioe b lighting) writing, students repeat CO6
g Yoltpgeitugniing definitions
4 h.ghtmng 7.4. Mechafnlsm of lightning PPT slide and presentation CO6
discharge. discharge.

HT




;

Types of

7.5. Types of lightning

5 : : i i
lightning strokes. strokes. PPT slide and presentation CO6
Effects of 7.6. Harmful effect of
6 ; 18 . :
Lightning fiihtniug: PPT slide and presentation CcO6
7.7. Lightning arresters and
Different types of T);p7e ;)fllltg‘lilmmglfA;:es'ters. Chalkboard definition
7 lightning i e sl writing, PPT slide and Co6
arrester. 7.7.2. Horn-gap i
arresters presentation
arrester. 7.7.3. Valve type
arrester.
8 Surge Absorber 7.8. Surge Absorber PPT slide and presentation CO6
Unit 8: Static relay(Total Classes-06)
A Aaeane Cat Chalkboard definition
1 Static relay ’ va:d;%,e St writing, students repeat CO6
Ch 1k‘:>eﬁn;:1°nrs iti s
; alkboard definition
2 Adtvat!naglcs of 8.1 Advantlage of static writing, students repeat CO6
static relay relay. dohihitions
Over Current 8. 2 Instantaneous over Cl}allkboard dctinjtian
3 writing, students repeat CO6
relay current relay i
definitions
Over Current 8. 2 Instantaneous over Cl}élkboard definiion
4 writing, students repeat CO6
relay current relay A
definitions
5 IDMT relay 8. 3 Principle of IDMT relay. | PPT slide and presentation CO6
Working of e ) .
6 IDMT relay 8. 3 Principle of IDMT relay. | PPT slide and presentation CO6
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