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R.S. SCH0OL OF ENGINEERING AND MANAGEMENT, BANGALORE -560109 
DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING 

SESSION: 2020- 2021 (EVEN SEMESTER) 
CO-PO Mapping 

KSSEM 

Course: Transmission and Distribution 
Iype: Core Course Code: 18EE43 

No of Hours 
Theory 

(Lecture Class) 
Practical/Field

Total hours/Week Total teaching hours Work/Allied Activities 
50 

Marks 
Examination Credits Total 

T00 

Internal ASSessment 
60 40 

Aim/Objectives of the Course 

I. To understand the concepts of various methods of generation of power. To understand the importance of HVAC, EHVAC, UHVAC and HVDC transmission. To design insulators for a given voltage level. 
4. To calculate the parameters of the transmission line for different configurations and assess the pertormance of the line. 
5. To study underground cables for power transmission and evaluate difterent types of distribution systems. 
Course Learning Outcomes 
After completing the course, the students will be able to 

co Explain basic Structure of electric power system and Calculate sag. potential Applying (K3)) distribution over a string and string etticieney. 
CO2 Calculate parameters of trans1mission line for different contigurations. Applying (K3 

Determine the performance of different types of overhead transmission lines. Applying (K3) 
CO3 

CO4 Interpret corona and find different parameters of underground cables. Applying (K3)| 
Discuss different types of distribution systems, its reliability and obtain different 
parameters in AC distributors. Applying (K3 

COS 

Syllabus Content_ 
Module 1: Introduction to Power System: Structure of electric power system: generation, transmission and distribution. Advantages of higher voltage transmission: HVAC, EHVAC, UHVAC and HVDC. Interconnection. Feeders, distributors and service mains. CO1 

10 hrs Overhead Transmission Lines: A brief introduction to types of supporting structures and line conductors-Conventional conductors; Aluminium Conductor steel reinforced (ACSR), All -
aluminium alloy conductor (AAAC) and All aluminium 
conductors; Thermal resistant aluminium alloy (AT), Super thermal resistant aluminium alloy (ZTA), Gap type thermal resistant aluminium alloy conductor steel reinforced (GTACSR), Gap type super thermal resistant aluminum alloy conductor steel reinforced (GZTACSR). | Bundle conductor and its advantages. Importance ot sag. Sag calculation supports at same and different levels, eflect of wind and ice. Line vibralion and vibration dampers. Overhead | line protection against lightening: ground wires. 

PO1-3 

PO2-2 ductor (AAC). High temperature PO6-2 
PO12- 
PSO1- 
PSO2-1 



Overhead Line Insulators: A brief introduction to types of insulators, malerial used 

POrCeiain, toughened glass and polymer (composite). Potential distribution over a string of 

Suspension insulators. String eficiency. Methods of increasing string etficiency. Arcing horns. 

At the end of this session the student will be able to 

1. Explain the power system scheme with the help of single line diagram and indicate| 

standard volages. 
Discuss the desirable properties of insulators and list the types of insulators. 

3. Derive an expression for Sag in freely suspended conductor when the supports at same 

and different levels. 

Define string and explain diferent methods of improving string efficiency. 
S. Find the voltage distribution across each unit and string elliciency. 

Module-2: Line Parameters: Introduction to line parameters- resistance, inductance and 
capacitance. Calculation of inductance of single phase and thre phase lines with equilateral 
spacing. unsymmetrical spacing. double circuit and transposed lines. Inductance oft composite 
ConductorS. geometric mean radius (GMR) and geometric mean distance (GMD). 
Advantages of single cireuit and double circuit lines. Calculation of capacitance of single 

phase and three phase lines with equilateral spacing. unsymmetrical spacing, double circuit and transposed lines. Capacitance of composite - conductor, geometrie mean radius (GMR)| 
and geometric mean distance (GMD). Advantages of single cireuit and double circuit Iines. 

Co2 
10 hrs. 

PO1-3 cts 

PO2-2 
PO6-2 After completing these chapters, students will be able to 

1. Calculate inductance of single and three phase transmission lincs with equilateral and 

unsymmetrical spacing.. 
2. Calculate capacitance of single and three phase transmission lines with equilateral and 

unsymmetrical spacing: 
Explain advantages of single and double circuit lines. 

4. Discuss geometric mean radius (GMR) and geometric mean distance (GMD). 

PO12-1 

PSO1-3 
PSO2-1 

Module-3: Performance of Transmission Lines: Classification of lines- short, medium and 
long. Current and voltage relations, line regulation and Ferranti effect in short length lines, 
medium length lines considering Nominal T and nominal circuits, and long lines considering 

hyperbolic form equations. Equivalent circuit of a long line. ABCD constants in all cases. 

CO3 
10 hrs 

PO1-3 
PO2-2 

After completing these chapters, students will be able to 
PO3- Classify transmission lines as short, medium and long transmission lines. 

Find voltage and current relations in a short, medium and long transmission lines 
considering nominalT and n model. 

3. Calculate efficiency and regulation of short, medium and long transmission lines 
4. Calculate the ABCD constants of transmission lines. 

PO6-2 
PO12-1 
PSOI-3 
PSO2-1 

Module4:_Corona: Phenomena. disruptive and visual critical voltages, corona loss. 
Advantages and disadvantages of corona. Methods of reducing corona 

Underground Cable: Types of cables, constructional features, insulation resistance, thermal 
rating, charging current; grading of cables - capacitance and inter-sheath. Dielectric loss. 

Comparison between ac and DC cables. Limitations of cables. Specitication of power cables. 

C04 
10hrs 

POL-3 

PO2-2 



PO3-2 Aer completing these chapters, students will be able to EXplain Phenomena of Corona and calculate disruptive and critical voitage 
LSt advantages and disadvantages and explain methods of reducing corona. 

Explain use of underground cables and Compare AC and DC cables. 
4. Explain use of underground cables and calculate dielectric loss and other parametets u 

PO6-2 

PO12-1 
PSOI-3 
PSO2-1 

cables. 

Oule-s Distribution: Primary AC distribution systems - Radial feeders. parallel feeders, 

OOp Teeders and interconnected network system. Secondary AC distribution systems- 1hree 

pnase 4wire system and single phase 2 wire distribution, AC distributors with concentraled 

loads. Effect of disconnection of neutral in a 3 phase four wire system. CO5 
TOhrs 

Kellability and Quality of Distribution System: Introduction, definition of relabilitY 

failure. probability concepts, limitation of distribution systems. power quality, Reliability aids. 

PO1-3 
PO2-2 
PO6-2 
O. |2-1 After completing these chapters, students will be able to 

1. Explain diferent types of Primary AC and Secondary distribution systems. 

2. Calculate different parameters in AC distributors with diferent louds. 
3. Describe the effect of disconnection of neutral in 3 phase 4 wire sysiem 

4. Discuss power quality and reliabiliy of distribution systems. 

PSO1-3 

PSO2-1 

Text Books 

. A Course in Electrical Power Soni Gupta and Bhatnagar Dhan Patraí 

2. Principles of Power System V.K. Mehta, Rohit Mehta S. Chand 1 Edition 2013 

Reference Books 

I. Power System Analysis and Design J. Duncan Gloveral el Cengage Learning 4h Edition 2008 

2. Electrical power Generation, Transmission and Distribution S.N, Singh PHl 2d Edition,2009 
3. Electrical Power S:L. Uppal Khanna Publication 
4. Electrical power systems C. L. Wadhwa New Age 5 th Edition, 
5. Electrical power systems Ashfaq Hussain CBS Publication 2009 
6. Electric Power Distribution A.S. Pabla MeGraw-Hill 6 th Edition,2012 

seful Websites 

1. www.jpewers.cop/english/prodluct/pdt/gap _clpdr 

2. https/wW.clectricalHu.com/iransnission-line-in-power-svstem/ 

Useful Journals 

1. Energies: https://www.mdpi.com/1996-1073/14/1/ 
2. Science Direct: httns://www.sciencedireet.com/science/article/piiSI877050916304458 

Teaching and Leärning Methods 

1. Lecture class: S0 hours 
A 



Assessment 

ype of testexamination: Written examination 
Continuous Internal Evaluation (CIE): 60 marks (30 marks -Average of three tests+ 10 marks Assignments) 
emester End Exam (SEE): 100 marks (students bave to answer all main questions) which will be reduced to 

Marks. 
Test duration: 1:30 hours 

Examination duration: 3 hours 

CO to PO Mapping 

PO7: Environment and Society PO1: Science and engineering 
Knowledge 
PO2: Problem Analysis 
PO3: Design & Development 
PO4: Investigations of Complex 
Problems 
PO5: Modern Tool U sage 

PO6: Engineer & Society 

PO8: Ethics 
PO9: Individual & Team Work 
PO10: Communication 

POlI: Project Management & Finance 
PO12: Litelong Learning 

PSO1: Graduates should be able to develop an inclination towards acquiring analytical, technical, managerial communicative skills by gaining knowledge in fundamental concepts in the field of Electrical sciences and allied subjects, PSO2: Graduates should be able to Contribute for the development of society by providing technical solutions to complex electrical engineering problems through life-long learning. 

PO PO| PO| PO PO PO PO PO | PO PO | PO| PO | PSO | PSO 
7 

CO 
PO 

2 3 6 10 11 12 2 

15EE81 
level 

CO1 K3 3 
Co2 K3 

CO3 K3 

Co4 K33 
COs K33 2|-|-|-|2 

Course In cuarge Head of the Department Principal 


















