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THE OXFORD COLLEGE OF ENGINEERING
10th Milestone, Bommanahalli, Hosur Road, Bengaluru-560068

TEACHING AND LEARNING PLAN(TLP)
 DATE : 13 Jun, 2023

Title of the Course:  1 Power System Operation and Control

 Course code:  18EE81

Teaching credit details: Credits:  3.0

Credit Hours:  3.0

No of Sessions: 40 Session

Applicable Syllabus (yr)  2019-2023

Name Of Faculty  Dr. DEVI VIGHNESHWARI B

Name of the program  B.E. Electrical & Electronics Engineering

Academic Year & Semester  2019-2023  (2022 - 2023, VIII)

Faculty Contact Details  Email Id-devivighneshwari@gmail.com,  Mob. No-9342129484
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 Module 1:

 Introduction: Operating States of Power System, Objectives of Control, Key Concepts of

 Reliable Operation, Preventive and Emergency Controls, Energy Management Centers. R1

 Supervisory Control and Data acquisition (SCADA): Introduction, components, application in

 Power System, basic functions and advantages. Building blocks of SCADA system, components of RTU,

 communication subsystem, IED functional block diagram. R2

 Classification of SCADA system: Single master–single remote; Single master–multiple RTU; Multiple

 master–multiple RTUs; and Single master, multiple submaster, multiple remote.

 Module 2:

 Automatic Generation Control (AGC): Introduction, Schematic diagram of load frequency and excitation

 voltage regulators of turbo generators, Load frequency control (Single area case), Turbine speed governing

 system, Model of speed governing system, Turbine model, Generator load model, Complete block diagram of

 representation of load frequency control of an isolated power system, Steady state analysis, Control area

 concept, Proportional plus Integral Controller.

 Module 3:

 Automatic Generation Control in Interconnected Power system: Two area load frequency control,

 Optimal (Two area) load frequency control by state variable, Automatic voltage control, Load

 frequency control with generation rate constraints (GRCs), Speed governor dead band and its effect on

 AGC, Digital LF Controllers, Decentralized control

 Module 4:

 Control of Voltage and Reactive Power: Introduction, Generation and absorption of reactive power,

 Relation between voltage, power and reactive power at a node, Methods of voltage control: i. Injection

 of reactive power, Shunt capacitors and reactors, Series capacitors, Synchronous compensators, Series

 injection. ii Tap changing transformers. Combined use of tap changing transformers and reactive power

 injection, Booster transformers, Phase shift transformers, Voltage collapse
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 Module 5:

 Power System Security: Introduction, Factors affecting power system security, Contingency

 Analysis, Linear Sensitivity Factors, AC power flow methods, Contingency Selection and

 Ranking. T2

 State estimation of Power Systems: Introduction, Linear Least Square Estimation

Learning Objectives :

• To describe various levels of controls in power systems and the vulnerability of the system.

• To explain components, architecture and configuration of SCADA.

• To explain basic generator control loops, functions of Automatic generation control,

• speed governors and mathematical models of Automatic Load Frequency Control

• To explain automatic generation control, voltage and reactive power control in an

• interconnected power system.

• To explain reliability and contingency analysis, state estimation and related issues.

Pedagogy :

 PPT, Animation Videos, Case studies

Course Requirements

 * Power System Knowledge

 * Simulation Packages of Power System Analysis

Group Project :

 Simulation of Generator Contingency in Power system for a three bus system

 Simulation of  Transmission line Contingency in Power system for a three bus system

Case Study Assignments :

 Simulation of Automatic Generation Control & Automatic Voltage Regulator
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Basic Text Book :

 Text Book

 1 Modern Power System Analysis D. P. Kothari McGraw Hill 4th Edition, 2011

 2 Power Generation Operation and Control, Allen J Wood etal Wiley 2nd Edition,2003

 3 Electric Power Systems B M Weedy, B J Cory Wiley 4th Edition, 2012

Basic Reference Material :

 https://archive.nptel.ac.in/courses/108/101/108101040/

 https://nptel.ac.in/courses/108101040

Reference Books :

 1 Computer-Aided Power System Analysis, G. L. Kusic CRC Press 2nd Edition.2010

 2 Power System SCADA and Smart Grid, Mini S Thom and John D. McDonald CRC Press 2015

 3 Power System Stability and Control Kundur McGraw Hill 8th Reprint, 2009

Class rules / Expectations from students :

 * Regularly should attend the classes

 * Should be attentive in the class

 * Should solve the assignments and other works properly

Punctuality & Class Behavior :

 * Should not disturb the classes

 * Attend at 9:00AM Sharp the classes

 * Be regular to class

Participation in Class Discussions :

 * All Need to participate and give the view about the topics

 * Seminars can be given

E-Resource / Databases : (If Any) :

 https://archive.nptel.ac.in/courses/108/101/108101040/

 https://nptel.ac.in/courses/108101040

Additional Reference Resources :

Videos : (If Any) :

 NA

AOL Evaluation / Any other Remarks :
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LEARNING OUTCOMES (LO)

After the Course, the student will be able to :-

PO1 : Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering
problems

PO2 : Problem analysis: Identify, formulate, review research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of mathematics,
natural sciences, and engineering sciences.

PO3 : Design/development of solutions: Design solutions for complex engineering problems and
design system components or processes that meet the specified needs with appropriate
consideration for the public health and safety, and the cultural, societal, and environmental
considerations

PO4 : Conduct investigations of complex problems: Use research-based knowledge and research
methods including design of experiments, analysis and interpretation of data, and synthesis of the
information to provide valid conclusions.

PO5 : Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering activities
with an understanding of the limitations

PO6 : The engineer and society: Apply reasoning informed by the contextual knowledge to assess
societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to
the professional engineering practice

PO7 : Environment and sustainability: Understand the impact of the professional engineering
solutions in societal and environmental contexts, and demonstrate the knowledge of, and need
for sustainable development

PO8 : Ethics: Apply ethical principles and commit to professional ethics and responsibilities and
norms of the engineering practice.

PO9 : . Individual and team work: Function effectively as an individual, and as a member or leader
in diverse teams, and in multidisciplinary settings.

PO10 : Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and write
effective reports and design documentation, make effective presentations, and give and receive
clear instructions.

PO11 : Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one?s own work, as a member and
leader in a team, to manage projects and in multidisciplinary environments.

PO12 : Life-long learning: Recognize the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.

PSO1 : Apply fundamental knowledge to identify, formulate, design and investigate various  problems of electrical and electronic circuits,
power electronics, control systems and power systems.

PSO2 : Apply modern software tools for design, simulation and analysis of electrical systems to engage in life- long learning and to
successfully adapt in multi-disciplinary environments.

PSO3 : Solve ethically and professionally various Electrical Engineering problems in societal and environmental context and communicate
effectively by applying project management techniques to complex engineering problems.
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TOPICS / SUB-TOPICS
Topic No. : 1.0

Topic Name Module 2 - Automatic Generation Control (AGC): Introduction, Explanation of ALFC & AVR Loops

Brief outline of deliverables PPT, Chalk & Board

Book reference T1-290 - 327

Pre-requisites for preparation Control Systems

Sub-Topic No. Sub-Topic Name. Brief outline of deliverables Reference Book Pre-requisites for preparation

1.1 Automatic Generation Control

(AGC): Introduction,

Explanation of ALFC & AVR

Loops

Automatic Generation Control

(AGC): Introduction,

Explanation of ALFC & AVR

Loops

T1-290 - 327

1.2 Load Frequency Control -

Explanation

Load Frequency Control -

Explanation

T1-290 - 327

1.3 Speed Governing System -

Modelling

Speed Governing System -

Modelling

T1-290 - 327

1.4 Turbine , Generator & Load

Model

Turbine , Generator & Load

Model

T1-290 - 327

1.5 Completed Block Diagram

Representation of Isolated

Single Area ALFC Loop

Completed Block Diagram

Representation of Isolated

Single Area ALFC Loop

T1-290 - 327

1.6 Steady State Analysis of

Single Area ALFC Loop

Steady State Analysis of

Single Area ALFC Loop

T1-290 - 327

1.7 Dynamic State Analysis of

Single Area ALFC Loop

Dynamic State Analysis of

Single Area ALFC Loop

T1-290 - 327

1.8 Proportional & Integral

Controller with Single Area

ALFC

Proportional & Integral

Controller with Single Area

ALFC

T1-290 - 327

1.9 Problems in Single Area ALFC

Designs

Problems in Single Area ALFC

Designs

T1-290 - 327

1.10 Problems in Single Area ALFC

Designs

Problems in Single Area ALFC

Designs

T1-290 - 327

Topic No. : 2.0

Topic Name Supervisory Control and Data Acquisition:(SCADA)

Brief outline of deliverables PPT, Chalk & Board

Book reference R1- 21 - 40

Pre-requisites for preparation Power System Control

Sub-Topic No. Sub-Topic Name. Brief outline of deliverables Reference Book Pre-requisites for preparation

2.1 Introduction: Operating States

of Power System & Objectives

of Control

Introduction: Operating States

of Power System & Objectives

of Control

T1- 510 - 512

2.2 SCADA - Basic Functions &

advantages

SCADA - Basic Functions &

advantages

R1- 21 - 40

2.3 Building Blocks of SCADA

System

Building Blocks of SCADA

System

R1- 21 - 40

2.4 Components of RTU,

Communication Sub Systems

Components of RTU,

Communication Sub Systems

R1- 21 - 40

2.5 Classification of SCADA

Systems: Types of SCADA -

With Block Diagram &

Explanation

Classification of SCADA

Systems: Types of SCADA -

With Block Diagram &

Explanation

R1- 62 - 74

2.6 Revision of Module 1 & VTU

Question Paper Discussion

Revision of Module 1 & VTU

Question Paper Discussion

R1- 62 - 74

2.7 Revision of Module 2& VTU

Question Paper Discussion

Revision of Module 2& VTU

Question Paper Discussion

R1- 62 - 74
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Topic No. : 3.0

Topic Name Control of Voltage and Reactive Power :

Brief outline of deliverables PPT, Chalk & Board

Book reference T1- 591 - 601

Pre-requisites for preparation Real Reactive Power, Voltage Control

Sub-Topic No. Sub-Topic Name. Brief outline of deliverables Reference Book Pre-requisites for preparation

3.1 Control of Voltage and

Reactive Power : Introduction,

Generation & Absorption of

Reactive Power

Control of Voltage and

Reactive Power : Introduction,

Generation & Absorption of

Reactive Power

T1- 591 - 601

3.2 Relationship Between Voltage

, Power and Reactive Power at

a node

Relationship Between Voltage

, Power and Reactive Power at

a node

T1- 591 - 601

3.3 Methods of Voltage Control Methods of Voltage Control T1- 591 - 601

3.4 Methods of Voltage Control Methods of Voltage Control T1- 591 - 601

3.5 Methods of Voltage Control Methods of Voltage Control T1- 591 - 601

3.6 Problems in Voltage Control Problems in Voltage Control T1- 591 - 601

3.7 Voltage Collapse Voltage Collapse T1- 591 - 601

Topic No. : 4.0

Topic Name Automatic Generation Control (AGC) & Interconnected Power System :

Brief outline of deliverables PPT, Chalk & Board

Book reference T1-290 - 327

Pre-requisites for preparation Single Load Area Frequency Control

Sub-Topic No. Sub-Topic Name. Brief outline of deliverables Reference Book Pre-requisites for preparation

4.1 Automatic Generation Control

(AGC) & Interconnected

Power System : Introduction &

Area Control Concept

Automatic Generation Control

(AGC) & Interconnected

Power System : Introduction &

Area Control Concept

T1-290 - 327

4.2 Two area frequency control by

State Variable method

Two area frequency control by

State Variable method

T1-290 - 327

4.3 Two area frequency control by

State Variable method

Two area frequency control by

State Variable method

T1-290 - 327

4.4 Load Frequency Control With

Generation rate Constraints

Load Frequency Control With

Generation rate Constraints

T1-290 - 327

4.5 Speed Governor dead band

and its effect on AGC

Speed Governor dead band

and its effect on AGC

T1-290 - 327

4.6 Digital LF Controllers Digital LF Controllers T1-290 - 327

4.7 Decentralized Control Decentralized Control T1-290 - 327

4.8 Problems under Two area

Frequency control

Problems under Two area

Frequency control

T1-290 - 327

4.9 Class Test on Module 3 Class Test on Module 3 NA NA

4.10 Revision of Module 3& VTU

Question Paper Discussion

Revision of Module 3& VTU

Question Paper Discussion

NA NA
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Topic No. : 5.0

Topic Name Power System Security:

Brief outline of deliverables PPT, Chalk & Board

Book reference T1-510 - 524

Pre-requisites for preparation Details on Various faults in System

Sub-Topic No. Sub-Topic Name. Brief outline of deliverables Reference Book Pre-requisites for preparation

5.1 Power System Security:

Introduction & Factors

Affecting Security

Power System Security:

Introduction & Factors

Affecting Security

T1-510 - 524 NA

5.2 Power System Security Power System Security T1-510 - 524 NA

5.3 Contingency Analysis -

Introduction & Flowchart

Contingency Analysis -

Introduction & Flowchart

T1-510 - 524 NA

5.4 Linear Sensitivity Factors Linear Sensitivity Factors T1-510 - 524 NA

5.5 Ac Power Flow Methods Ac Power Flow Methods T1-510 - 524 NA

5.6 Contingency Selection and

Ranking

Contingency Selection and

Ranking

T1-510 - 524 NA

5.7 State Estimation of Power

Systems : Introduction

State Estimation of Power

Systems : Introduction

T1-531 - 540 NA

5.8 Linear Least Square

Estimation

Linear Least Square

Estimation

T1-531 - 540 NA

5.9 Class Test on Module 5 Class Test on Module 5 NA NA

5.10 Revision of Module 5& VTU

Question Paper Discussion

Revision of Module 5& VTU

Question Paper Discussion

NA NA
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FACULTY SESSION ALLOCATION
Session No. Employee Name Date Time

1 DEVI VIGHNESHWARI B Feb 17,2023 09:55 AM
2 DEVI VIGHNESHWARI B Feb 17,2023 11:55 AM
3 DEVI VIGHNESHWARI B Feb 24,2023 09:55 AM
4 DEVI VIGHNESHWARI B Feb 24,2023 11:55 AM
5 DEVI VIGHNESHWARI B Feb 25,2023 09:00 AM
6 DEVI VIGHNESHWARI B Feb 25,2023 11:00 AM
7 DEVI VIGHNESHWARI B Mar 03,2023 09:55 AM
8 DEVI VIGHNESHWARI B Mar 03,2023 11:55 AM
9 DEVI VIGHNESHWARI B Mar 10,2023 09:55 AM

10 DEVI VIGHNESHWARI B Mar 10,2023 11:55 AM
11 DEVI VIGHNESHWARI B Mar 11,2023 09:00 AM
12 DEVI VIGHNESHWARI B Mar 11,2023 11:00 AM
13 DEVI VIGHNESHWARI B Mar 17,2023 09:55 AM
14 DEVI VIGHNESHWARI B Mar 17,2023 11:55 AM
15 DEVI VIGHNESHWARI B Mar 18,2023 09:00 AM
16 DEVI VIGHNESHWARI B Mar 18,2023 11:00 AM
17 DEVI VIGHNESHWARI B Mar 24,2023 09:55 AM
18 DEVI VIGHNESHWARI B Mar 24,2023 11:55 AM
19 DEVI VIGHNESHWARI B Mar 25,2023 09:00 AM
20 DEVI VIGHNESHWARI B Mar 25,2023 11:00 AM
21 DEVI VIGHNESHWARI B Apr 01,2023 09:00 AM
22 DEVI VIGHNESHWARI B Apr 01,2023 11:00 AM
23 DEVI VIGHNESHWARI B Apr 08,2023 09:00 AM
24 DEVI VIGHNESHWARI B Apr 08,2023 11:00 AM
25 DEVI VIGHNESHWARI B May 26,2023 09:55 AM
26 DEVI VIGHNESHWARI B May 26,2023 11:55 AM
27 DEVI VIGHNESHWARI B May 27,2023 09:00 AM
28 DEVI VIGHNESHWARI B May 27,2023 11:00 AM
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