


































K.S. SCHOoL OF ENGINEERING AND MANAGEMENT, BANGALORE - 560109 

DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING 
SESSION: 2021-2022 (EVEN SEMESTER) 

CO-PO Mapping 
ourse: Power System Operation and Control 

Iype: Core Course Code: 18EE8T 
No of llours 

Theory 
(Lecture C lass) 

Practical/Field 
Total hours/Weck Total teaching hours 

Work/Allied Activities 
40 

Marks 
Internal Assessment Examination Total Credits 

40 60 100 3 

Aim/Objectives of the Course 

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

2To explain components, architecture and configuration of SCADA. 
lo explain basie generator control loops. functions of Automatic generation control. speed governors and 

mathematical models of' Automatic Load Frequency Control. 
4 o explain automatie generation control, voltage and reactive power control in an interconnected power 

Sy'stem. 
i5. To explain reliability and contingency analysis. state estimation and related issues. 

Course Learning Outcomes 

After completing the course. the students will be able to_ 
cou Explain various levels of controls in Power Sysems and discuss the architeeture Understanding 

(K2) 
Applying (K3) 

COLand classifications of DA. 
CO2 Develop the complete load frequency control model of an isolated power system. 

Develop mathematieal models of Automatic Generation Control in two area 

CO3 system. Automatie Voltage Regulator and caleulate dillerent parameters of 

controi area 

Applying (K3) 

CO4 Derive the relation between voltage. power. reactive power at a node along with Applying (K3) 
voltage control methods and caleulate voltage and reactive power of system. 
Derive an expression for change in network parameters required tor coningeney 

os 
analysis and state vector by linear Least Square estimation methods. 

Applying (K3) 

Syllabus Content 

Module 1: Introduction: Operating States of Power System. Objectives of Control. Key 
Concepts of Reliable Operation. Preventive and Emergeney Controls. Energy COl 
Management Centers. 

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 lunctional block diagram. 

Classification of SCADA System: Single master-single remote, Single master-multiple 
RTU. Multiple master-multiple RTUs. and Single master. multuple submaster. muliple 

8 hrs 

PO1-3 

PO6-2 

PO12-I 
PSO1-3 
PSO2-1 

remote. 



LO: Alter completing these chapters, students will be able to 

.Discuss Operating States and reliable operation in Power Systeni. 
llustrate Preventive and enmergency control in Power System. 

3. Explain the components. conligurations and application of SCADA system. 

.Draw the IED unetional block dingram and Common communication channels 

used. 

5. Classity SCADA System and illustrate cach type with neal diagram. 

Module-2: Automatie Generation Control (AGC): Introduction, Schematic diagram of 

load Irequeney and exeitation voltage regulators of turbo generators. Load Irequency 

control (Single area case). Turbine speed governing system, Model of speed governing 
s stem. Turbine nmodel. Generator load model. Complete block diagram of representation 

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

conce:. Proportional plus Integral Controller. CO2 
8hrs. 

POI-3 LO: Atier completing these chapters, students will be able to 

1. Explain basic AVR and ALFC control loop of Generator 
Obtain the functional speed governor model of an ALFC for isolated power 

PO2-2 
PO3-2 
PO6-2 sy stem. 

3. Develop mathematical modelling of Speed governing system, Turbine, Generator PO12-1 

and load. PSO1-3 

PSO2-2 Develop complete block diagram of single control area having a turbo - generator 

supplying an isolated load for load frequency problem and discuss the response of 
the sy'stem for a sudden change in load demand. 
Calculate primary ALFC loop parameter for control area and explain bricfly the 
Secondary ALFC loop with control specification and Proportional integral 

controller 
Module-3: Automatie Generation Control in Intereonnected Power system: Two area 
load irequency 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 CO3 

8hrs 
LO: After completing these chapters, students will be able to 

. Derive the expression lor tie - line power and frequeney deviation for twvo area 
PO1-3 
PO2-2 

syst stem. 
PO3-2 

evelop the two-area load frequency model of two system interconnected by a tie 

line and obtain the state variable model of two area system. 
5. Derive mathematical modelling of AVR with neat block diagram and list the 

rCquirements of good AVR system. 
Write short note on L0ad frequency control with generation rate constraints and dead 

band in Speed governor control loop. 
5. Explain Digital LF Controllers and Decentralized control in AGC strategies. 

Module4:_ Control of Voltage and Reactive Power: Introduetion, Generation and 
absorption ol reactive power, Relation between vollage, power and reactive power at a 

node. Mecthods ol voltage control: i. Injection of reactive power. Shunt capacitors and 

reactors. Series capacitors. Synchronous compensators, Series injection. ii Tap changing 
transformers. Combined use ol tap changing transformers and reactive power injection. 

Booster transtormers, Phase shilt transtormers. Voltuge collapse. 

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



LO: After completing these chapters. students will be abie to 

C04 
Apan the components of power systems that can generate and/or absorb reactive 

power, 
8hrs 

PO1-3 
Derive the equations to get the relation between voltage. power and reactive power 

at a node, 
PO2-2 
PO3-2 

. Calculate real and reactive power delivered by the generator in a lransmission 

network. 
4. Explain different Voltage Control methods with neat diagram. 
5. Write short note on voltage collapse. 

PO6-2 
PO12-1 
PSO1-3 
PSO2-2 

Module-S:_Power System Security: Introduetion, Factors alfecting power system 
Security. Contingeney Analysis, Linear Sensitivity Factors. AC power llow methods, 
Contingency Selection and Ranking. 
State estimation of Power Systems: Introduction, Linear Least Square Estinmation. 

CO5 
LO: After completing these chapters, students will be able to 8hrs 

PO1-3 
PO2-2 Derive an expression for contingency selection by calculating the performance 

index. network sensitivity lactor and contingency ranking. 
Explain major functions involved in system security. 

3. Explain contingency analysis procedure with flow chart. 

4. Deline state estimation and explain the objectives, issues and process of power 
system state estimation. 

Explain Linear least square estimation methods and derive mathematical description 
tor Process. 

PO6-2 
PO12-1 
PSO1-3 
PSO2-1 

Text Books 

. Modern Power System Analysis, D. P. Kothari. McGraw Hill, 4h Edition. 2011. 
2. Power Generation Operation and Control. Allen J Wood & Woollenberg. Wiley 2nd Edition. 2003. 

3. Electric Power Systems. B M Wcedy, B J Cory, Wiley, 4 Edition. 2012. 

Reference Books: 

Computer-Aided Power System Analysis, G. L. Kusic, CRC Press. 2nd Edition.2010 
Power System SCADA and Simart Grid. Mini S Thonm and John D. McDonald, CRC Press. 2015 

3. Power System Stability and Control, Kundur. MeGraw Hill. 8" Reprint, 2009 

Useful Websites 

1. https:/www.youtube.com/watch?y=D7nUa7zRPa4 

2. htpslwww.youtube.com/watch?y=zkN1 301mgG0s 
3. ttpsLnptelacin/courses/0B/1D4/1031040527 

4. httpswww.joutuhe.com/walch'=IK_i_/Juk 
5. https:lnptel.ic.iD/courses/108/101U08101040L 



. 

Useful Journals 
.nternational Journal of Engineering Trends and Technology (1JETT)E 

p:/ww w.ijetjournal.org/2017/volume.3/number-1T|-VASPL52p 

International Electrical Engineering Journal (IEEJ): 

https:/ww W.researchgate.net/prolile/A ImoataAhdelaziz publication/306120177 Optimal_ Power_ Flow_ Methods_ 

omprehensive_SurNey links57b3059h08:acelh| 32U8cebI:Optimal-Power-Flow-MeUods-A Comprelhetisin e-

Survey pdt 

Teaching and Learning Methods: ILecture class: 40 hours 

Assessment 

Type of test/examination: Written exanmination 
Continuous Internal Evaluation (CIE): 40 marks (30 marks -Average of three tests + 10 markS ASSignments) 

Semester End Exam (SEE): 100 marks (students have to answer all main questions) which will be reduced to 

60 Marks. 

Test duration: 1:30 hours 
Examination duration: 3 hours 

CO to PO Mapping 
PO7: Environment and Society 

PO8: Ethics 
PO1: Science and engineering Knowledge 
PO2: Problem Analysis 
PO3: Design & Development 

PO4: Investigations of Complex Problems 
PO5: Modern Tool Usage 

PO6: Engineer & Society 

PO9: Individual & Team Work 

PO10: Communication 

PO11: Project Management & Finance 

PO12: Lifelong Learning 
PSO1: Graduates should be able to develop an inelination towards acquiring analytical. technical. managerial 

and 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 proble1s through life-long learning 

CO PO PO PO PO PO| PO PO PO PO PO PO PO PSO PSO 
10 I1 12 2 

18EE81 
level 

CO1 K2 

CO2 K3 

CO3 3 
K3 

K3 

CO4 
CO5 K3 

(lourse lntrrge HOD EEE 1QAC- Coordinator Prineipal 



K.S. SCHOOL OF ENGINEERING AND MANAGEMENT, BANGALORE - 560109 

KSSEM DEPARTMENT OF MANAGEMENT STUDIES 

CO-PO Mapping 

Course: FINANCIAL MANAGEMENT 
Type: CORE Course Code: 20MBA22 

No of Hours 
Theory 

(Lecture Class)_ 
3 

Practical/Field Work/Allied 
Total/Week Total teaching hours 

Activities 
52 

Marks 
Internal Assessment 

40 
Aim/Objectives of the Course 

Examination Total Credits 
3 60 100 

1. To familiarize the students with basic concepts of financial management and financial system. 

2. To understand concept of time value of money and its implication. 

3. To evaluate the investment proposals. 

4. To understand the management of working capital in an organization. 

5. To analyse capital structure and dividend decision. 

Course Learning Outcomes 
After completing the course, the students will be able to: 

Understand the basic financial concepts Understandin 
CO1 g (K1) 

Apply time value of money 

CO2 Applying (K3) 

Evaluate the Cost of Capital 

CO3 Applying (K3) 

Evaluate the investment decisions 

C04 Applying (K3) 

Estimate working capital requirements 
Applying (K3) 

CO5 

Analyze the capital structure and dividend decisions 

C06 |Applying (K3) 

Syllabus Content 
Unit 1: (7 Hours) Introduction Meaning and objectives of Financial 

Management, changing role of finance managers. Interface of Financial 

Management with other functional areas. Indian Financial System: 
Financial markets, Financial Instruments, Financial institutions and financial 

CO1 

071 hrs services. Emerging issues in Financial Management: Risk Management, 

Behavioural Finance, Financial Engineering, Derivatives (Theory). PO1, PO3,PO5 
PSO1,PSO02 

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

1. Describe the significance of Financial Management. 



K.S. SCHOOL OF ENGINEERING AND MANAGEMENT, BANGALORE -560109 

DEPARTMENT OF MANAGEMENT STUDIES 

KSSEM cO-PO Mapping 

2. Explain Emerging issues in Financial Management'? 

3. Write short note on Derivatives. 
4. Describe all Money Market Instruments? 

5. Explain Capital Market? 
Unit 2: (10 Hours) Time value of money: 

Meaning of Time value of money -Future value of single cash flow & annuity, present 
value of single cash flow, annuity & perpetuity. Simple interest & Compound interest, 

Capital recovery & loan amortization. (Theory & Problem). Case Study on Loan 

amortization. Computer lab for calculation of future value, present value and loan 

amortisation in MS excel. 

CO2 

10 hrs. 

PO1,PO2, PO3 

PSO1,PS02 
LO: At the end of this session the student will be able to 

1. Define term Time Value of money? 
Explain the forms of time value of money. 

3. What is Annuity 
4. Distinguish between Compound Interest and Simple Interest? 

2 

Unit 3: (10 Hours) Sources of Financing: 

Shares, Debentures, Term loans, Lease financing, Hybrid financing. Venture Capital, 
Angel investing and private equity, Warrants and convertibles (Theory Only). Cost of 

Capital: Basic concepts. Cost of debenture capital, cost of preferential capital, cost of term 

loans, cost of equity capital (Dividend discounting and CAPM model) - Cost of retained 
earnings - Determination of Weighted average cost of capital (WACC) and Marginal cost 

of capital. (Theory & Problem). Case Study on WACC. 

CO3 

10 hrs 

PO1,PO2, PO3 

PSO1,PSO02 
LO: At the end of this session the student will be able to 

1. Define Shares and Debentures? 
2. Determine the meaning of Hybrid Financing and Venture Capital. 

3. Discuss the Cost of Capital. 
4. Explain Dividend Discounting and CAPM Model? 

Unit 4: (9 Hours) Investment Decisions :Capital budgeting process, Investment 

evaluation techniques [Net present value, Internal rate of return, Modified 
internal rate of return, Profitability index, Payback period, discounted payback 
period, accounting rate of return Problem). Risk analysis in capital budgeting-Case 
Study on replacement of capital project. (Numerical problems). Computer lab for 
calculation of NPV, IRR, PI, Payback period, ARR in MS excel. 

C04 

9hrs 

PO1, PO3 

PSO1,PSO2 LO: At the end of this session the student will be able to 

1. Outline the meaning of Net Present Value 
2. Discuss the Capital Budgeting Process. 

3. Explain the Investment Evaluation Techniques. 

Unit 5: (7 Hours) Working Capital Management: CO5 

7 hrs Factors influencing working capital requirements - Current asset policy and current asset 

finance policy-Determination of operating cycle and cash cycle on Excel- Estimation 



K.S. SCHOOL OF ENGINEERING AND MANAGEMENT, BANGALORE - 560109 
DEPARTMENT OF MANAGEMENT STUDIES KESLM 

CO-PO Mapping 
of working capital requirements of a firm. (Does not include Cash, Inventory & Receivables 
Management). Case study on Working Capital Determination and the impact of negative Working capital Amazon-negative working capital and profitability. Computer lab for 
calculation of working capital cycle and operating cycle in MS excel. 

PO1,PO3 
PSOI,PS02 

LO: At the end of this session the student will be able to 
1. Explain the Operating Cycle and Cash Cycle. 
2. Explain the impact of Net Working Capital. 
3. Discuss the factors influencing Working Capital Requirements. 

Unit 6: (7 Hours) Capital structure and dividend decisions 

Capital structure and dividend decisions - Planning the capital structure-Governance of Equity and 

Debt, Fall in interest rates and perils of Debt funding. Leverages, EBIT and EPS analysis. ROI & 
ROE analysis. Capital structure policy. Dividend policy - Factors affecting the dividend policy -
Dividend Policies- Stable Dividend, Stable Payout (No dividend theories to be covered). Case Study 
on EBIT-EPS analysis & Leverages. 

CO-6 
7 hrs 

PO1, PO2, 
PO4, PO5, 

PSO1,PS02 
LO: At the end of this session the student will be able to 

1. Discuss the factors affecting Dividend Policy. 
2. How do you calculate Leverages? 
3. Write short note on Capital Structure. 
4. What is Debt Financing. 

Text Books 

1. Financial Management by Khan and Jain , TMH 7e. 
2. Financial Management by Prasanna Chandra, TMH 9e. 
3. Financial Management by Prahlad Rathod, Babitha Thimmiah and Harish Babu , HPH le, 2015. 
4. Financial Management: A Strategic Perspective by Nikhil Chandra Shil & Bhagaban Das , Sage 

Publications,1e,2016 

Reference Books 

1. Financial Management by I.M. Pandey, Vikas Publishing House Pvt. Ltd, 3e, 2012 
2. Principles of Corporate Finance by Brealey, Myers, Allen and Mohanty, McGraw Education (India) Private 

Limited, 11le, 2014 

3. Cases in Financial Management by I.M. Pandey and Ramesh Bhat, McGraw-Hill Education, 3e, 2015 
4. Corporate Finance by Vishwanath S.R., Sage Publications, 3e, 2019 

Useful Websites 

http://www.forbes.com/ 
Error! Hyperlink reference not valid. 

www.reuters.com/ 
www.cnnmoney.org/ 
www.financialtimes.com/ 

Useful Journals 
Journal of Finance 

Journal of Financial Economics 
Review of Financial studies 
Global Finance Journal 

Indian Journal of Finance 
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DEPARTMENT OF MANAGEMENT STUDIES 

ESLL CO-PO Mapping 

Teaching and Learning Methods 

1. Lecture class: 44 hrs 

2. Practical classes: 08 hrs 

Question Paper: 40 % Theory 60% problems 

Assessment 

Type of test/examination: Written examination 

Continuous Internal Evaluation(CIE) : 40 marks (Average of THREE tests will be considered) 

Semester End Exam(SEE) : 100 marks (students have to answer all main questions) which will be reduced 

to 60 Marks. 
Examination duration: 3 hrs 

Test duration: 1 :30 hrs 

PO1: Acquire sufficient theoretical knowledge and are enabled to apply them to solve practical 

problems in business and other organizations/ institutions of importance. 

PO2: Apply effective communication skills with a high degree of lateral and critical thinking that 

enhances learn ability, developed for being continuously employable. 

PO3: Demonstrate leadership qualities, ethically sound, enabled with decision making skills that reflect 

a high degree of social consciousness 

PO4: Recognize the need for sustained research orientation to comprehend a growing complex, 

economic, legal and ethical environment 

PO5: Possess self- sustaining entrepreneurship qualities that encourages calculated risk taking. 

PSO1: Develop viable Managerial solutions in the dynamic Business eco system 

PSO2: Establish and Encourage Entrepreneurial zeal along with Ethical Values in the business 

PO 
CO 

PO3 PO4PO5PSOIPSO2 PO1 

20MBA22 K-Level 

CO1 K3 

CO2 K3 3 2 

2 
C03 K3 

C04 K3 

CO5 K3 

1 
CO6 K3 

Head of the Departmènt -MBA Principal 
Dr. K. RAMA NAR 

Course In charge 

Principal/Director 
KS School of Engineermg and Manaaement 

Bengaluru - 560 109 










