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Basic Course Information
Course Title Power System II (Protection)

Course Code EEE 0031-4203

Credits 03

CIE Marks 90

SEE Marks 60

Exam Hours 
2 hours (Mid Exam)

3 hours (Semester Final Exam)

Level 8th Semester

Academic Session Winter 2025



Continuous
Assessment Plan

Altogether 4 quizzes may
be taken during the
semester, 2 quizzes will be
taken for midterm and 2
quizzes will be taken for
final term.

Altogether 4 assignments
may be taken during the
semester, 2 assignments
will be taken for midterm
and 2 assignments will be
taken for final term.

The students will have to
form a group of maximum
3 members. The topic of
the presentation will be
given to each group and
students will have to do
the group presentation on
the given topic.

Quizzes Assignments Presentation



Assessment
Pattern

CIE – Continuous Internal Evaluation (90 Marks)

Bloom’s
Category

Marks (out of
90)

Mid
Exam
(45)

Assignment
(15)

Quiz
(15)

Attendance & External
Participation in
Curricular/Co-

Curricular Activities (15)

Remember 05 05

Understand 05 05 05

Apply 10 05 15

Analyze 10

Evaluate 10

Create 05 05



Assessment
Pattern

SEE – Semester End Examination (60 Marks)

Bloom’s Category Final Examination

Remember 15

Understand 10

Apply 10

Analyze 10

Evaluate
10

Create
05



Course Learning Outcomes (CLOs)

0101

CLO 1

0303

CLO 3

0202

CLO 2CLO 2

0404

CLO 4CLO 4Demonstrate proficiency in
analyzing switchgear systems
and protective relay
operation.

Evaluate fault detection and
clearance strategies for
optimal system performance.Design effective protective

schemes for power system
applications.

Apply theoretical principles
to solve practical problems
in switchgear protection.



Synopsis / Rationale
This Course is very essential for the students to work in the
fields of power systems. From this course students will
learn about switchgear equipment and their uses as well as
protection schemes for power systems.



COURSE OBJECTIVES
This course has been designed for the students. To provide
an overview of different types of switchgear equipment and
their uses. To develop students’ understanding of the
protection system of different parts of the power system.
To make them aware of different types of faults and their
remedies happens in the power system. To enhance the
ability of students to cope with the practical challenges in
the field of protection.



COURSE SUMMARY
Serial
No. Course Content Hours

1.

Introduction to switchgear and protection:
Circuit breakers, the principle of arc extinction in DC and AC circuit breakers.
Recovery voltage, rate of rise of recovery voltage, and other transient phenomena.
Switching surges. Disconnection of unloaded transformer and transmission line.
Speed of circuit breaker. 

10

2.

Construction, operation, rating, and testing of bulk oil and minimum oil breaker,
SF6 circuit breaker, ABCB, ACB, and VCB. Selection of circuit breaker. Traveling
wave in the transmission line. Surge absorber, lightning arrester, horn gap, its rating,
and testing.

6

3.

Protective relaying: Relay voltage rating, high, medium, and low. Basic protective
zone. Relaying Scheme. Electromechanical Relays: Principal, general equation.
Overcurrent, balanced current, overvoltage, distance, directional, positive sequence,
negative sequence, and differential relays and their applications.

8



COURSE SUMMARY

Serial No. Course Content Hours

4.
Static relays: Introduction to solid state device in the construction of static
relays. Different types of static relays. 10

5.
Generator protection. Transformer protection, Bucholz’s relay. Protection of
bus bars, transmission line, feeder, etc. Relay testing. Sub-Stations. 6



COURSE PLAN MAPPED WITH CLO
Week
No.

Topics
Teaching-
Learning
Strategy

Assessment
Strategy

Alignment
to CLO

1.

Switchgear, Normal and Abnormal Condition, Fault,
Minimization of fault, Protective Zone, Primary and Back
up Protection

Lecture,
Multimedia,
Group
Discussion

Feedback,
Q&A CLO 1

2.
Protective Relays , Types of relay,Desirable qualities for
protective relays,Reliability of Protective System,

Lecture,
Multimedia,
Practical
Example

Feedback,
Q&A 

CLO 1,
CLO 2

3.

Attracted armature type relay ,Characteristics of Attracted
armature type relay , Solenoid type relay,Balanced beam
type relay 

Lecture,
Multimedia,
Practical
Example

Feedback,
Q&A 

Assignment

CLO 1,
CLO 2,
CLO 3



COURSE PLAN MAPPED WITH CLO
Week
No.

Topics
Teaching-
Learning
Strategy

Assessment
Strategy

Alignment
to CLO

4.

Induction relay,Types of induction relay, Shaded-pole
structure relay ,Watt-hour meter structure relay , Induction
cup structure 

Lecture,
Multimedia,
Group
Discussion

Feedback,
Q&A CLO 1

5.
Pick-up current , Current setting ,Plug-setting multiplier,
Time-setting multiplier, Time/P.S.M. Curve 

Lecture,
Multimedia,
Practical
Example

Feedback,
Q&A 

CLO 1,
CLO 2

6. Bus Bar Arrangement

Lecture,
Multimedia,
Practical
Example

Feedback,
Q&A 

Assignment

CLO 1,
CLO 2,
CLO 3



COURSE PLAN MAPPED WITH CLO
Week
No.

Topics
Teaching-
Learning
Strategy

Assessment
Strategy

Alignment
to CLO

7.

Substation, Classification of substation, Comparison
between indoor and outdoor substation, Transformer
substation

Lecture,
Multimedia,
Group
Discussion

Feedback,
Q&A CLO 1

8.
Pole mounted Substation, Underground substation,
Equipments of substation

Lecture,
Multimedia,
Practical
Example

Feedback,
Q&A 

CLO 1,
CLO 2

9.
Bus Bar arrangements in a substation: advantages, dis
advantages and reliability issue

Lecture,
Multimedia,
Practical
Example

Feedback,
Q&A 

Assignment

CLO 1,
CLO 2,
CLO 3



COURSE PLAN MAPPED WITH CLO
Week
No.

Topics
Teaching-
Learning
Strategy

Assessment
Strategy

Alignment
to CLO

10.
Key Diagram of 66/11 KV Sub-station, Key Diagram of
11KV/400 V indoor sub station 

Lecture,
Multimedia,
Group
Discussion

Feedback,
Q&A CLO 1

11. Principles of Arc Extinction, Methods of Arc Extinction,

Lecture,
Multimedia,
Practical
Example

Feedback,
Q&A 

CLO 1,
CLO 2

12.
Classification of Circuit breakers, Oil Circuit Breakers, Types
of Oil Circuit Breaker , Plain brake oil Circuit Breaker

Lecture,
Multimedia,
Practical
Example

Feedback,
Q&A 

Assignment

CLO 1,
CLO 2,
CLO 3



COURSE PLAN MAPPED WITH CLO
Week
No.

Topics
Teaching-
Learning
Strategy

Assessment
Strategy

Alignment
to CLO

13. Arc Extinction oil Circuit breakers and their operation

Lecture,
Multimedia,
Group
Discussion

Feedback,
Q&A CLO 1

14.
Low oil Circuit Breaker and their Operation, Maintenance
of oil circuit breaker. 

Lecture,
Multimedia,
Practical
Example

Feedback,
Q&A 

CLO 1,
CLO 2

15.
Airblast Circuit Breaker Principle, types, construction and
operation

Lecture,
Multimedia,
Practical
Example

Feedback,
Q&A 

Assignment

CLO 1,
CLO 2,
CLO 3



COURSE PLAN MAPPED WITH CLO
Week
No.

Topics
Teaching-
Learning
Strategy

Assessment
Strategy

Alignment
to CLO

16.

Gas Circuit Breaker Principle, types, construction and
operation, Vaccum Circuit Breaker Principle, types,
construction and operation

Lecture,
Multimedia,
Group
Discussion

Feedback,
Q&A CLO 1

17. Review Class

Lecture,
Multimedia,
Practical
Example

Feedback,
Q&A 

CLO 1,
CLO 2



Week 01
Page 18-26





















Week 02
Page 28-36 





















Week 03
Page 38-41 











Week 04
Page 43-50



















Week 05
Page 52-56













Week 06
Page 58-63















Week 07
Page 65-72





 Classification of Sub-Stations



 Classification of Sub-Stations



 Classification of Sub-Stations



 Comparison between Outdoor and Indoor Sub-Stations



Transformer Sub-Stations



Transformer Sub-Stations





Week 08
Page 74-85



 Pole-Mounted Sub-Station



 Pole-Mounted Sub-Station



 Underground Sub-Station



 Underground Sub-Station



Symbols for Equipment in Sub-Stations



Symbols for Equipment in Sub-Stations



Symbols for Equipment in Sub-Stations



 Equipment in Sub-Stations



 Equipment in Sub-Stations



 Equipment in Sub-Stations



 Equipment in Sub-Stations



 Equipment in Sub-Stations



Week 09
Page 87-93



Bus-Bar Arrangements in Sub-Stations



Bus-Bar Arrangements in Sub-Stations



Bus-Bar Arrangements in Sub-Stations



Bus-Bar Arrangements in Sub-Stations



Bus-Bar Arrangements in Sub-Stations







Week 10
Page 95-98 



Substation Design





Substation Design





Week 11
Page 100-107



 Circuit Breakers



 Arc Phenomenon



Principles of Arc Extinction



 Methods of Arc Extinction



 Methods of Arc Extinction



 Methods of Arc Extinction



 Methods of Arc Extinction



Important Terms



Week 12
Page 109-114



Classification of Circuit Breakers



 Oil Circuit Breakers



 Oil Circuit Breakers



 Types of Oil Circuit Breakers



Plain Break Oil Circuit Breakers



Plain Break Oil Circuit Breakers



Week 13
Page 116-121



 Arc Control Oil Circuit Breakers



 Arc Control Oil Circuit Breakers



 Arc Control Oil Circuit Breakers



 Arc Control Oil Circuit Breakers



 Arc Control Oil Circuit Breakers



 Arc Control Oil Circuit Breakers



Week 14
Page 123-127



 Low Oil Circuit Breakers



 Low Oil Circuit Breakers



 Low Oil Circuit Breakers

 (iii) Top chamber. It is a metal chamber and is
mouted on the circuit-breaking chamber. It provides
expansion space for the oil in the circuit breaking
compartment. The top chamber is also provided
with a separator which prevents any loss of oil by
centrifugal action caused by circuit breaker
operation during fault conditions.



 Low Oil Circuit Breakers



 Maintenance of Oil Circuit Breakers



Week 15
Page 129-133



 Air-Blast Circuit Breakers



Types of Air-Blast Circuit Breakers



Types of Air-Blast Circuit Breakers







Week 16
Page 135-142



 Sulphur Hexaflouride (SF6) Circuit Breakers



 Sulphur Hexaflouride (SF6) Circuit Breakers



 Sulphur Hexaflouride (SF6) Circuit Breakers



 Sulphur Hexaflouride (SF6) Circuit Breakers



 Vacuum Circuit Breakers (VCB)



 Vacuum Circuit Breakers (VCB)



 Vacuum Circuit Breakers (VCB)



 Vacuum Circuit Breakers (VCB)



Week 17
Page 144



Review Class



THANK YOU

End of Content

University of Global Village (UGV),
Barishal


