
AK23 Regulations 
ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI 

(AUTONOMOUS) 

Course Structure for the Four Year Regular B.Tech Degree Program 

(Effective for the batch admitted from 2023-24) 

 Department of Electrical and Electronics Engineering  

 

INDUCTION PROGRAMME 

           

S.No. Course Name Category L-T-P-C 

1 
Physical Activities -- Sports, Yoga and Meditation, 

Plantation MC 0-0-6-0 

2 Career Counselling MC 2-0-2-0 

3 Orientation to all branches -- career options, tools, etc. MC 3-0-0-0 

4 
Orientation on admitted Branch -- corresponding labs, 

tools and platforms 
MC 2-0-3-0 

5 Proficiency Modules & Productivity Tools ES 2-1-2-0 

6 Assessment on basic aptitude and mathematical skills MC 2-0-3-0 

7 Remedial Training in Foundation Courses MC 2-1-2-0 

8 Human Values & Professional Ethics MC 3-0-0-0 

9 
Communication Skills -- focus on Listening, Speaking, 

Reading, Writing skills 
BS 2-1-2-0 

10 Concepts of  Programming ES 2-0-2-0 
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I Year – I Semester 

 

S.No 
 

Category 

 

Course 

Code 

 

 

 

Course Title 

Hours per week 

 

 

 

 

CIE 

 

 

SEE 

 

 

Total 
L T/CLC P C 

 

1 
Humanities & 

Social Sciences 
 

23AHM9901 Communicative English 2 0 0 2 30 70 
 

100 

2 Basic Sciences 23ABS9901 Chemistry 2 1 0 3 30 70 100 

3 Basic Sciences 23ABS9904 Linear Algebra & 
Calculus 2 1 0 3 30 70 100 

4 
Engineering 

Sciences 
23AES0101 

Basic Civil &  
Mechanical 
Engineering 

2 1 0 3 30 70 100 

5 Engineering 
Sciences 23AES0501 Introduction to 

Programming 2 1 0 3 30 70 100 

 

6 
Humanities & 

Social Sciences 
 

23AHM9902 
Communicative English 

Lab 
0 0 2 1 30 70 100 

7 Basic Sciences 23ABS9906 Chemistry Lab 0 0 2 1 30 70 100 

8 
Engineering 

Sciences 
23AES0302 Engineering Workshop 0 0 3 1.5 30 70 100 

9 
Engineering 

Sciences 
23AES0502 

Computer Programming 
Lab 0 0 3 1.5 30 70 100 

 

10 
Humanities & 

Social Sciences 
 

23AHM9903 
Health and wellness, 

Yoga and Sports 
- - 

1 0.5 50 - 50 

Total 10 04 11 19.5 320 630 950 
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I Year – II Semester 

 

 

 

S.No 

 

 

 

Category 

 

 

 

Course Code 

 

 

 

Course Title 

 

Hours per week 

 

 

 

 

 

CIE 

 

 

 

SEE 

 

 

 

Total 

L T/CLC P C 

1 
Basic            

Sciences 
23ABS9903 Engineering Physics 2 1 0 3 30 70 100 

2 
Basic          

Sciences 
23ABS9905 

Differential Equations 

& Vector Calculus 
2 1 0 3 30 70 100 

 

3 
Engineering          

Sciences 

 

23AES0201 

Basic Electrical and 

Electronics 

Engineering 

2 1 0 3 30 70 100 

4 
Engineering 

Sciences 
23AES0301 Engineering Graphics 1 0 4 3 30 70 100 

5 Engineering 
Sciences 23AES0503 IT Workshop 0 0 2 1 30 70 100 

6 Professional Core 23APC0201 
Electrical Circuit 

Analysis-1 
2 1 0 3 30 70 100 

7 Basic   Sciences 23ABS9908 Engineering Physics Lab 0 0 2 1 30 70 100 

8 
Engineering 

Sciences 
23AES0202 

Electrical and Electronics 

Engineering Workshop 
0 0 3 1.5 30 70 100 

9 Professional Core 23APC0202 Electrical Circuits Lab 0 0 3 1.5 30 70 100 

 

10 
Humanities & 

Social Sciences 
 

23AHM9904 

NSS/NCC/Scouts& 

Guides/ Community 

Service 

 

- 

 

- 

 

1 

 

0.5 

 

50 

 

- 

 

50 

Total 09 04 15 20.5 320 630 950 
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II Year – I Semester 

 

 

 

S.No 

 

 

 

Category 

 

 

 

Course   

Code 

 

 

 

Course Title 

 

Hours per week 

 

 

 

 

CIE 

 

 

 

SEE 

 

 

 

Total 

L T/CLC P C 

1 Basic Sciences 23ABS9910 
Complex Variable & 
Numerical Methods 2 1 0 3 30 70 100 

2 
Humanities & 

Social Sciences 23AHM9905 
  Universal Human Values   

- Understanding Harmony 
2 1 0 3 30 70 

 

100 

3 Professional Core 23APC0205 
Electromagnetic Field 
Theory 2 1 0 3 30 70 100 

4 Professional Core 23APC0206 
Electrical Circuit  
Analysis-II 2 1 0 3 30 70 100 

5 Professional Core 23APC0207 DC Machines & 
Transformers 2 1 0 3 30 70 100 

6 Professional Core 23APC0208 

Electrical Circuit  
Analysis-II  and  
Simulation Lab 

0 0 3 1.5 30 70 100 

7 Professional Core 23APC0209 
DC Machines & 
Transformers Lab 0 0 3 1.5 30 70 100 

8 
Skill Enhancement 

Courses 23ASC0502 Data Structures 0 1 2 2 30 70 100 

9 Mandatory course 23AMC9901 Environmental Sciences 2 0 0 - 30 - 30 

Total 12 06 08 20 270 560 830 
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II Year – II Semester 

 

 

 

S.No 

 

 

 

Category 

 

 

 

Course Code 

 

 

 

Course Title 

 

Hours per week 

 

 

CIE 

 

SEE 

 

Total 

L T/CLC P C 

1 
Management  

Course-I 
23AHMMB01 

Managerial Economics  
and Financial Analysis 2 0 0 2 30 70 100 

2 Engineering 
Sciences 23AES0403 Analog Circuits 2 1 0 3 30 70 100 

3 Professional Core 23APC0210 Power Systems-I 2 1 0 3 30 70 100 

4 Professional Core 23APC0211 
Induction and Synchronous 
Machines 2 1 0 3 30 70 100 

5 Professional Core 23APC0212 Control Systems 2 1 0 3 30 70 100 

6 Professional Core 23APC0213 
Induction and Synchronous 
Machines Lab 0 0 3 1.5 30 70 100 

7 Professional Core 23APC0214 Control Systems Lab 0 0 3 1.5 30 70 100 

8 
Skill Enhancement 

Courses 23ASC0501 Python Programming 0 1 2 2 30 70 100 

9 Engineering 
Sciences 23AES0304 Design Thinking & 

Innovation 1 0 2 2 30 70 100 

Total 11 05 10 21 270 630 900 

Mandatory Community Service Project of 08 weeks duration during summer vacation 
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*Open Elective - I 

S.No. Course Code Course Name Offered by the Dept. 

1 23AOE0101 Green Buildings 
CIVIL 

2 23AOE0102 Construction Technology and Management 

3 23AOE0301 Sustainable Energy Technologies ME 

4 23AOE0401 Electronic Circuits ECE 

5 23A0E0501 Java Programming 

CSE & Allied/IT 6 23A0E0502 Fundamentals of Artificial Intelligence 

7 23A0E0503 Quantum Technologies and Applications 

8 23AOE9901 Mathematics for Machine Learning and AI Mathematics 

9 23AOE9906 Materials Characterization Techniques Physics 

10 23AOE9911 Chemistry of Energy Systems Chemistry 

11 23AOE9915 English for Competitive Examinations 
Humanities 

12 23A0EMB01 Entrepreneurship and New Venture Creation 

 

 

 

 

 

 

III Year – I Semester 
 

S.No 

 

Category 

 

Course 

Code 

 

Course Title 

 

Hours per week 

 

 

CIE 

 

SEE 

 

Total 

L T/CLC P C 

1 Professional Core 23APC0215 Power Electronics 2 1 0 3 30 70 100 

2 Professional Core 23APC0421 Digital Circuits 2 1 0 3 30 70 100 

3 Professional Core 23APC0216 Power Systems-II 2 1 0 3 30 70 100 

 

4 

Professional  

Elective- I 

23APE0404 Signals and Systems 

2 1 0 3 30 70 100 23APE0201 
Electrical safety and Risk 
Management 

23APE0202 
Utilization of Electrical 
Energy 

 

5 
Open Elective -I  *Open Elective-I 2 1 0 3 25 75 100 

6 Professional Core 23APC0217 Power Electronics Lab 0 0 3 1.5 30 70 100 

7 Professional Core 23APC0422 
Analog and Digital Circuits 

Lab 
0 0 3 1.5 30 70 100 

8 
Skill Enhancement 

course 
23ASE9901 Soft Skills 0 1 2 2 30 70 100 

9 
Skill Enhancement 

course Lab 
23AES0404 Tinkering Lab 0 0 2 1 30 70 100 

10 
Engineering   

Sciences 
23AES0504 

Introduction to Quantum 

Technology and 

Applications 

2 1 0 3 30 70 100 

11 
Community 

Service Project 
23APR0201 

Evaluation of Community   

Service Internship 
- - - 2 100 - 100 

Total 12 07 10 26 395 705 1100 
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III Year – II Semester 
 

S.No 

 

Category 

 

Course   

Code 

 

Course Title 

 

Hours per week 

 

 

CIE 

 

SEE 

 

Total 

L T/CLC P C 

1 Professional  Core 23APC0218 
Electrical Measurements and 

Instrumentation 
2 1 0 3 30 70 100 

2 Professional  Core 23APC0412 
Microprocessors and 

Microcontrollers 
2 1 0 3 30 70 100 

3 Professional  Core 23APC0219 Power System Analysis 2 1 0 3 30 70 100 

 

4 

Professional  

Elective- II 

23APE0203 
AI&ML for Electrical 

Engineering 

2 1 0 3 30 70 100 23APE0204 
Programmable Logic 
Controllers 

23APE0205 Switchgear and Protection 

 

5 

Professional  

Elective- III 

23APC0424 Communication systems 

2 1 0 3 30 70 100 23APE0206 Electric Drives 

23APE0207 Renewable and Distributed 
Energy Technologies 

6 Open Elective-II  *Open Elective-II 2 1 0 3 25 75 100 

7 Professional Core 23APC0220 
Electrical Measurements and 

Instrumentation Lab 
0 0 3 1.5 30 70 100 

8 Professional Core 23APC0414 
Microprocessors and 

Microcontrollers Lab 
0 0 3 1.5 30 70 100 

9 
Skill Enhancement 

course 
23ASE0201 

Applications of Soft 

Computing Tools in Electrical 

Engineering 

0 1 2 2 30 70 100 

10 Audit Course 23AMC9902 Technical Paper Writing & IPR 2 0 0 - 30 70 100 

11 
Skill Enhancement 

course 
23ASE0202 Workshop - - - - - - - 

Total 14 07 08 23 295 705 1000 
Mandatory Industry Internship of 08 weeks duration during summer vacation 

Note: Workshop can be conducted either in 3-1 or 3-2 and the participation certificate with 90% and above attendance on it 

shall be submitted to the Department /Examination Section before 3-2 Regular Exam notification is released. 

Open Elective-II: 

S.No. Course Code Course Name Offered by the Dept. 

1 23AOE0103 Disaster Management 
CIVIL 

2 23AOE0104 Sustainability In Engineering Practices 

3 23AOE0301 Automation and Robotics ME 

4 23AOE0402 Digital Electronics ECE 

5 23AOE0504 Operating Systems 
CSE & Allied/IT 

6 23AOE0505 Introduction to Machine Learning 

7 23AOE9902 Advanced Operations Research  
Mathematics 

8 23AOE9903 Mathematical Foundation Of Quantum Technologies 

9 23AOE9907 Physics Of Electronic Materials And Devices Physics 

10 23AOE9912 Chemistry Of Polymers And Applications Chemistry 

11 23AOE9916 Academic Writing and Public Speaking Humanities 
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IV Year – I Semester 

 

 

S.No 

 

 

Category 

 

 

Course Code 

 

 

Course Title 

 

Hours per week 

 

 

 

 

CIE 

 

 

SEE 

 

 

Total 

L T/ CLC P C 

1 Professional Core 23APC0221 
Power System Operation and 

Control 
2 1 0 3 30 70 100 

2 

Management   

Course- II          

Elective 

23AHMMB02 
Business Ethics and 

Corporate Governance 

2 

 

0 

 

0 2 30 70 100 23AHMMB03 E-Business 

23AHMMB04 Management Science 

 

 

3 

 

Professional  

Elective-IV 

23APC0415 Digital Signal Processing 

2 1 0 3 30 70 100 23APE0208 Electric Vehicle Technology 

23APE0209 HVDC & FACTS 

 

4 

 

Professional  

Elective-V 

23APE0210 Modern Control Theory 

2 1 0 3 30 70 100 23APE0211 
Switched Mode Power 

Conversion 

23APE0212 
Electrical Distribution 

System 

5 

 

Open Elective - III 

 

 *Open Elective - III 2 1 0 3 25 75 100 

6 Open Elective - IV  *Open Elective - IV 2 1 0 3 25 75 100 

7 
Skill Enhancement 

Course 
23ASE0203 

Power Systems and 

Simulation Lab 
0 0 4 2 30 70 100 

8 Audit Course 23AMC9903 Gender Sensitization 2 0 0 0 30 - 30 

9 Internship 23APR0202 
Evaluation of Industry 

Internship 
- - - 2 100 - 100 

Total 14 05 04 21 330 500 830 
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*Open Elective - III: 

S.No. Course Code Course Name Offered by the Dept. 

1 23AOE0105 Building Materials and Services 
CIVIL 

2 23APE0103 Environmental Impact Assessment 

3 23AOE0303 3D Printing Technologies ME 

4 23APC0412 Microprocessors and Microcontrollers ECE 

5 23AOE0506 Data Base Management Systems 
CSE & Allied/IT 

6 23AOE0507 Cyber Security 

7 23AOE9904 Wavelet Transforms and its Applications Mathematics 

8 23AOE9908 Smart Materials and Devices 
Physics 

9 23AOE9909 Introduction to Quantum Mechanics 

10 
23AOE9913 Green Chemistry and Catalysis for Sustainable 

Environment  
Chemistry 

11 23AOE9917 Employability Skills Humanities 

*Open Elective - IV: 

S.No. Course Code Course Name Offered by the Dept. 

1 23AOE0106 Geo-Spatial Technologies 
CIVIL 

2 23AOE0107 Solid Waste Management 

3 23AOE0304 Total Quality Management ME 

4 23AOE0403 Transducers and Sensors ECE 

5 23AOE0508 Introduction to Computer Networks 

CSE & Allied/IT 6 23AOE0509 Internet of Things 

7 23AOE0510 Introduction to Quantum Computing 

8 23AOE9905 Financial Mathematics Mathematics 

9 23AOE9910 
Sensors And Actuators for Engineering 

Applications 
Physics 

10 23AOE9914 Chemistry of Nanomaterials and Applications Chemistry 

11 23AOE9918 Literary Vibes Humanities 

 

IV Year – II Semester 
 

 

S.No 

 

 

Category 

 

 

Course Code 

 

 

Course Title 

 

Hours per week 

 

 

 

 

CIE 

 

 

SEE 

 

 

Total 

L T/CLC P C 

1 Internship 23APR0203 Industry Internship - - - 4 100 - 100 

2 Project 23APR0204 Final Year Project - - - 8 60 140 200 

Total - - - 12 160 140 300 
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MINOR DEGREE IN ELECTRICAL ENGINEERING FOR CE, ME, ECE, CSE & AI 

 

NOTE: Students of other programs to get “Minor in Electrical Engineering” shall pass a few SWAYAM-NPTEL courses 

listed below (S.No:1 To 15) which are approved by BOS and obtain 15 credits and submitting a minor discipline project in 

Electrical Engineering for scoring 3 credits is compulsory and all together total credits required for minor degree is 18. 

 

S. No CODE COURSE NAME WEEKS CREDITS 

1.  23AMN0201 Basic Electrical Circuits 12 3 

2.  23AMN0202 Electrical Machines 12 3 

3.  23AMN0203 Electrical Machines-I 12 3 

4.  23AMN0204 Electrical Machines-II 12 3 

5.  23AMN0205 Power system engineering 12 3 

6.  23AMN0206 Power system Analysis 12 3 

7.  23AMN0207 Fundamental of power electronics 12 3 

8.  23AMN0208 Control Engineering 12 3 

9.  23AMN0209 Electrical measurement and electronic instruments 12 3 

10.  23AMN0210 Power system protection 12 3 

11.  23AMN0211 Power quality 12 3 

12.  23AMN0212 Smart grid: basics to advanced technologies 12 3 

13.  23AMN0213 
Economic Operations and Control of Power  

Systems 
12 3 

14.  23AMN0214 
Control and tuning methods in 

Switched mode power converters 
12 3 

15.  23AMN0215 Advance Power Electronics 12 3 

16.  23AMN0216 Minor Project on Electrical Engineering - 3 

Total - 18 

 
 

COURSES OFFERED FOR HONORS DEGREE IN EEE (ELECTRIC VEHICLES) 

               

              NOTE: - Student of EEE should register & pass all the courses below to get 18 credits & to obtain  

                              honors in EEE (Electrical Vehicles) 

 

S. No CODE COURSE NAME CREDITS 

1 23AHN0201 E - Mobility 3 

2 23AHN0202 Battery Management Systems 3 

3 23AHN0203 Special Machines for Electric Vehicles 3 

4 23AHN0204 Grid Interface of Electric Vehicles 3 

5 23AHN0205 EV Charging Technologies 3 

6 23AHN0206 Project on Electric Vehicles 3 

Total 18 
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INDUCTION PROGRAMME 

           

S.No. Course Name Category L-T-P-C 

1 
Physical Activities -- Sports, Yoga and Meditation, 

Plantation MC 0-0-6-0 

2 Career Counselling MC 2-0-2-0 

3 Orientation to all branches -- career options, tools, etc. MC 3-0-0-0 

4 
Orientation on admitted Branch -- corresponding labs, 

tools and platforms 
MC 2-0-3-0 

5 Proficiency Modules & Productivity Tools ES 2-1-2-0 

6 Assessment on basic aptitude and mathematical skills MC 2-0-3-0 

7 Remedial Training in Foundation Courses MC 2-1-2-0 

8 Human Values & Professional Ethics MC 3-0-0-0 

9 
Communication Skills -- focus on Listening, Speaking, 

Reading, Writing skills 
BS 2-1-2-0 

10 Concepts of  Programming ES 2-0-2-0 
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I Year – I Semester 

 

S.No 
 

Category 

 

Course 

Code 

 

 

 

Course Title 

Hours per week 

 

 

 

 

CIE 

 

 

SEE 

 

 

Total 
L T/CLC P C 

 

1 
Humanities & 

Social Sciences 
 

23AHM9901 Communicative English 2 0 0 2 30 70 
 

100 

2 Basic Sciences 23ABS9901 Chemistry 2 1 0 3 30 70 100 

3 Basic Sciences 23ABS9904 Linear Algebra & 
Calculus 2 1 0 3 30 70 100 

4 
Engineering 

Sciences 
23AES0101 

Basic Civil &  
Mechanical 
Engineering 

2 1 0 3 30 70 100 

5 Engineering 
Sciences 23AES0501 Introduction to 

Programming 2 1 0 3 30 70 100 

 

6 
Humanities & 

Social Sciences 
 

23AHM9902 
Communicative English 

Lab 
0 0 2 1 30 70 100 

7 Basic Sciences 23ABS9906 Chemistry Lab 0 0 2 1 30 70 100 

8 
Engineering 

Sciences 
23AES0302 Engineering Workshop 0 0 3 1.5 30 70 100 

9 
Engineering 

Sciences 
23AES0502 

Computer Programming 
Lab 0 0 3 1.5 30 70 100 

 

10 
Humanities & 

Social Sciences 
 

23AHM9903 
Health and wellness, 

Yoga and Sports 
- - 

1 0.5 50 - 50 

Total 10 04 11 19.5 320 630 950 

 
 
 
 
 
 
 
 
 
 
 

INDUCTION PROGRAM (3 Weeks Duration) 

 Physical Activity  
 Creative Arts 
 Universal Human Values 

 Proficiency Modules 
 Lecture by Eminent People 
 Visits to local Areas 

 Familiarisation to Dept./Branch and innovations  
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I Year – II Semester 

 

 

 

S.No 

 

 

 

Category 

 

 

 

Course Code 

 

 

 

Course Title 

 

Hours per week 

 

 

 

 

 

CIE 

 

 

 

SEE 

 

 

 

Total 

L T/CLC P C 

1 
Basic            

Sciences 
23ABS9903 Engineering Physics 2 1 0 3 30 70 100 

2 
Basic          

Sciences 
23ABS9905 

Differential Equations 

& Vector Calculus 
2 1 0 3 30 70 100 

 

3 
Engineering          

Sciences 

 

23AES0201 

Basic Electrical and 

Electronics 

Engineering 

2 1 0 3 30 70 100 

4 
Engineering 

Sciences 
23AES0301 Engineering Graphics 1 0 4 3 30 70 100 

5 Engineering 
Sciences 23AES0503 IT Workshop 0 0 2 1 30 70 100 

6 Professional Core 23APC0201 
Electrical Circuit 

Analysis-1 
2 1 0 3 30 70 100 

7 Basic   Sciences 23ABS9908 Engineering Physics Lab 0 0 2 1 30 70 100 

8 
Engineering 

Sciences 
23AES0202 

Electrical and Electronics 

Engineering Workshop 
0 0 3 1.5 30 70 100 

9 Professional Core 23APC0202 Electrical Circuits Lab 0 0 3 1.5 30 70 100 

 

10 
Humanities & 

Social Sciences 
 

23AHM9904 

NSS/NCC/Scouts& 

Guides/ Community 

Service 

 

- 

 

- 

 

1 

 

0.5 

 

50 

 

- 

 

50 

Total 09 04 15 20.5 320 630 950 
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II Year – I Semester 

 

 

 

S.No 

 

 

 

Category 

 

 

 

Course   

Code 

 

 

 

Course Title 

 

Hours per week 

 

 

 

 

CIE 

 

 

 

SEE 

 

 

 

Total 

L T/CLC P C 

1 Basic Sciences 23ABS9910 
Complex Variable & 
Numerical Methods 2 1 0 3 30 70 100 

2 
Humanities & 

Social Sciences 23AHM9905 
  Universal Human Values   

- Understanding Harmony 
2 1 0 3 30 70 

 

100 

3 Professional Core 23APC0205 
Electromagnetic Field 
Theory 2 1 0 3 30 70 100 

4 Professional Core 23APC0206 
Electrical Circuit  
Analysis-II 2 1 0 3 30 70 100 

5 Professional Core 23APC0207 DC Machines & 
Transformers 2 1 0 3 30 70 100 

6 Professional Core 23APC0208 

Electrical Circuit  
Analysis-II  and  
Simulation Lab 

0 0 3 1.5 30 70 100 

7 Professional Core 23APC0209 
DC Machines & 
Transformers Lab 0 0 3 1.5 30 70 100 

8 
Skill Enhancement 

Courses 23ASC0502 Data Structures 0 1 2 2 30 70 100 

9 Mandatory course 23AMC9901 Environmental Sciences 2 0 0 - 30 - 30 

Total 12 06 08 20 270 560 830 
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II Year – II Semester 

 

 

 

S.No 

 

 

 

Category 

 

 

 

Course Code 

 

 

 

Course Title 

 

Hours per week 

 

 

CIE 

 

SEE 

 

Total 

L T/CLC P C 

1 
Management  

Course-I 
23AHMMB01 

Managerial Economics  
and Financial Analysis 2 0 0 2 30 70 100 

2 Engineering 
Sciences 23AES0403 Analog Circuits 2 1 0 3 30 70 100 

3 Professional Core 23APC0210 Power Systems-I 2 1 0 3 30 70 100 

4 Professional Core 23APC0211 
Induction and Synchronous 
Machines 2 1 0 3 30 70 100 

5 Professional Core 23APC0212 Control Systems 2 1 0 3 30 70 100 

6 Professional Core 23APC0213 
Induction and Synchronous 
Machines Lab 0 0 3 1.5 30 70 100 

7 Professional Core 23APC0214 Control Systems Lab 0 0 3 1.5 30 70 100 

8 
Skill Enhancement 

Courses 23ASC0501 Python Programming 0 1 2 2 30 70 100 

9 Engineering 
Sciences 23AES0304 Design Thinking & 

Innovation 1 0 2 2 30 70 100 

Total 11 05 10 21 270 630 900 

Mandatory Community Service Project of 08 weeks duration during summer vacation 
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AK23 Regulations 
ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI 

(AUTONOMOUS) 

Course Structure for the Four Year Regular B.Tech Degree Program 

(Effective for the batch admitted from 2023-24) 

 Department of Electrical and Electronics Engineering  

 

*Open Elective - I 

S.No. Course Code Course Name Offered by the Dept. 

1 23AOE0101 Green Buildings 
CIVIL 

2 23AOE0102 Construction Technology and Management 

3 23AOE0301 Sustainable Energy Technologies ME 

4 23AOE0401 Electronic Circuits ECE 

5 23A0E0501 Java Programming 

CSE & Allied/IT 6 23A0E0502 Fundamentals of Artificial Intelligence 

7 23A0E0503 Quantum Technologies and Applications 

8 23AOE9901 Mathematics for Machine Learning and AI Mathematics 

9 23AOE9906 Materials Characterization Techniques Physics 

10 23AOE9911 Chemistry of Energy Systems Chemistry 

11 23AOE9915 English for Competitive Examinations 
Humanities 

12 23A0EMB01 Entrepreneurship and New Venture Creation 

 

 

 

 

 

 

III Year – I Semester 
 

S.No 

 

Category 

 

Course 

Code 

 

Course Title 

 

Hours per week 

 

 

CIE 

 

SEE 

 

Total 

L T/CLC P C 

1 Professional Core 23APC0215 Power Electronics 2 1 0 3 30 70 100 

2 Professional Core 23APC0421 Digital Circuits 2 1 0 3 30 70 100 

3 Professional Core 23APC0216 Power Systems-II 2 1 0 3 30 70 100 

 

4 

Professional  

Elective- I 

23APE0404 Signals and Systems 

2 1 0 3 30 70 100 23APE0201 
Electrical safety and Risk 
Management 

23APE0202 
Utilization of Electrical 
Energy 

 

5 
Open Elective -I  *Open Elective-I 2 1 0 3 25 75 100 

6 Professional Core 23APC0217 Power Electronics Lab 0 0 3 1.5 30 70 100 

7 Professional Core 23APC0422 
Analog and Digital Circuits 

Lab 
0 0 3 1.5 30 70 100 

8 
Skill Enhancement 

course 
23ASE9901 Soft Skills 0 1 2 2 30 70 100 

9 
Skill Enhancement 

course Lab 
23AES0404 Tinkering Lab 0 0 2 1 30 70 100 

10 
Engineering   

Sciences 
23AES0504 

Introduction to Quantum 

Technology and 

Applications 

2 1 0 3 30 70 100 

11 
Community 

Service Project 
23APR0201 

Evaluation of Community   

Service Internship 
- - - 2 100 - 100 

Total 12 07 10 26 395 705 1100 
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ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI 

(AUTONOMOUS) 

ELECTRONICS AND COMMUNICATION ENGINEERING (ECE) 
AK 23 REGULATIONS 

  

Course Outcomes: 
At the end of this course, the students will be able to 

 

CO1: Analyze the characteristics of diodes and transistors for circuit design.  

CO2: Evaluate rectifiers, amplifiers, and oscillator circuits.  

CO3: Design of circuits using logic gates for basic Op-Amp applications, combinational and 

sequential circuits.  
CO4: Design digital systems using universal gates, multiplexers, and comparators.  

CO5: Evaluate fundamental digital components such as adders, subtractors, converters, flip-

flops, encoders, and decoders.  

CO 
Action 

Verb 
Knowledge Statement Condition Criteria Blooms level 

CO1 analyze the characteristics of diodes and 
transistors 

 For circuit 
design 

 
L4 

CO2 evaluate rectifiers, amplifiers, and 

oscillator circuits. 

  
L5 

CO3 Design Basic Op-Amp applications, 

combinational and sequential 

circuits using logic gates 

  

L6 

CO4 Design Digital systems using universal 

gates, multiplexers, and 
comparators 

  

L6 

CO5 Evaluate fundamental digital components 

such as adders, subtractors, 

converters, flip-flops, encoders, 

and decoders 

  

L5 

 

 
PART (A): ANALOG CIRCUITS  

 

LIST OF EXPERIMENTS :( Any 06 Experiments are to be conducted ) 

 

1. CB Characteristics (CO1) 

2. CE Characteristics (CO1) 
3. CE Amplifier (CO1) 

4. CC Amplifier (CO1) 

5. Clippers (CO1) 

6. Clampers (CO1) 

7. Hartley & Colpitts Oscillators (CO2) 
8. RC Phase shift oscillator (CO2) 

9. Astable multivibrator (CO2) 

10. Monostable multivibrator (CO2) 

11. A to D Converter (CO3) 

12. D to A Converter  

13. Op-Amp Applications-Adder, subtractor, comparator (CO3) 

Subject Code 
Year & Sem 

  

ANALOG AND DIGITAL CIRCUITS LAB 

L T P C 

23APC0422 III-I 0 0 3 1.5 

T/
CLC



 

PART (B): DIGITAL CIRCUITS 

 
LIST OF EXPERIMENTS :- ( Any 06 Experiments are to be conducted) 

 

1. Realization of Boolean Expressions using Gates (CO3) 

2. Design and realization of logic gates using universal gates (CO3) 

3. Generation of clock using NAND/ NOR gates (CO4) 

4. Design a 4–bit Adder/ Subtractor (CO5) 

5. Design and realization ofa4– bit Gray to Binary and Binary to Gray Converter (CO5) 

6. Design and realization of8x1 MUXusing2x1 MUX(CO4) 

7. Design andrealizationof4bit comparator (CO4) 

8. Design and realization of Flip-Flops (CO5) 

9. Design and realization of Encoders (CO5) 

10. Design and realization of Decoders (CO5) 

11. Design and realization of Comparator (CO4) 

 

Note: Any 12 listed experiments are to be conducted. Out of which 6 experiments are to 
be conducted from part(A) and another 6 experiments are to be conducted from part (B) 

 

Mapping of COs to POs and PSOs 

 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9  PO10 PO11 PSO1 PSO2 

1 3 3 3           

2 3 3 3           

3 3 3 3           

4 3 3 3           

5 3 3 3           

(Levels of Correlation, viz., 1-Low, 2-Moderate, 3 High) 

 

 

CO 

CO 
Program     
Outcome 

(PO) 

PO(s) : Action 
Verb and 

BTL(for PO1 to 

PO12) 

Level of 
Correlati

on (0-3) 

Lesson 
plan(Hr 

s) 

 

% 
Correlation 

 
Co‘s Action 

verb 

 

BTL 

 

 

1 

 

9 

 

25 

 

 

2 

 

CO1:analyze 

 

 

L4 

PO1 PO2 

PO3 

PO1: Apply(L3) 

PO2:Review(L2) 

PO3:Develop(L3) 

3 

3 

3 

 

 
 

2 

 
 

6 

 
 

16 

 
 

 

3 

 
 

CO2:evaluate 

 
 

 

L5 

PO1 PO2 

PO3 

PO1: Apply(L3) 
PO2:Review(L2) 

PO3:Develop(L3) 

3 
3 

3 

 

 

 

3 

 

 

9 

 

 

25 

 

 

 

3 

 

CO3:Design 

 

 

L6 

PO1 PO2 

PO3 

PO1: Apply(L3) 

PO2:Review(L2) 

PO3:Develop(L3) 

3 

3 

3 

 

 

4 

 

 

6 

 

16 

 

 

3 

 

CO4:Design 
L6 

PO1 PO2 

PO3 

 

PO1: Apply(L3) 

PO2:Review(L2) 

PO3:Develop(L3) 

 

3 

3 

3 

 

 

 
5 

 

 
6 

 

 
16 

 

 

 
3 

 

CO5: evaluate 

 

L5 
 

PO1 PO2 

PO3 
 

PO1: Apply(L3) 

PO2:Review(L2) 

PO3:Develop(L3) 
 

3 

3 

3 
 



 36 100%       

 

 

Justification Statements:- 

 
CO1:  Analyze the characteristics of diodes and transistors for circuit design.(L4) 

PO1 Verbs :  Apply (L3)  CO 1 Action Verb is greater than the PO1 verb. Therefore, the 

correlation is high (3) 

PO2 Verbs : Review (L2) CO1 Action Verb is greater than PO2 Verb. Therefore the correlation is  

high (3) 

  PO3 Verbs: Develop(L3) CO1 Action Verb is greater than the PO3 Verb. Therefore the 
correlation is High (3) 

 

CO2:  Evaluate rectifiers, amplifiers, and oscillator circuits. (L5) 

 

PO1 Verbs :  Apply (L3) CO2  Action Verb is greater  to the PO1 verb. Therefore, the correlation 
is high (3) 

PO2 Verbs : Review (L2) CO2 Action Verb is greater than PO2 Verb. Therefore the correlation is  

high(3) 

PO3Verbs :Develop(L3)  CO 2 Action Verb is greater than PO3 verb. Therefore, the correlation is 

high (3) 

 
CO3 : Design of circuits using logic gates for  basic Op-Amp applications, combinational 

and sequential circuits. (L6) 

 

PO1 Verbs: Apply (L3)  CO3 Action verb is equal to  the PO1 verb .Therefore the correlation is 

high (3) 
PO2 Verbs: Review (L2) CO3 Action Verb is greater than the PO2 verb. Therefore the correlation 

is High (3) 

PO3 Verbs: Develop (L3) CO3 Action Verb is equal to  the PO3 verb .Therefore the correlation is 

high (3) 

 

 
CO4:Design digital systems using universal gates, multiplexers and comparators. (L4) 

  

PO1 Verbs: Apply(L3) CO4  Action verb is greater than the PO1 Verb .Therefore the correlation 

is high (3) 

PO2 Verbs: Review(L2) CO4 Action verb is greater than the PO2 Verb. Therefore the correlation 
is  

high(3) 

PO3 Verbs: Develop(L3) CO4 Action verb is greater than the PO3 Verb. Therefore the  

Correlation is high (3) 

 

CO5: Evaluate fundamental digital components such as adders, subtractors, converters, 
flip-flops, encoders, and decoders. (L5) 

 

PO1 Verbs: Apply (L3)  CO5 Action verb is greater than the PO1 verb .Therefore the correlation 

is High (3) 

PO2 Verbs: Review (L2)CO5 Action Verb is greater than the PO2 verb. Therefore the correlation 
is High(3) 

PO3Verbs:Develop (L3)  CO5 Action verb is greater than the PO3 verb .Therefore the correlation 

is High (3) 
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ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI 

(AUTONOMOUS) 

Course Structure for the Four Year Regular B.Tech Degree Program 

(Effective for the batch admitted from 2023-24) 

 Department of Electrical and Electronics Engineering  

 

III Year – II Semester 
 

S.No 

 

Category 

 

Course   

Code 

 

Course Title 

 

Hours per week 

 

 

CIE 

 

SEE 

 

Total 

L T/CLC P C 

1 Professional  Core 23APC0218 
Electrical Measurements and 

Instrumentation 
2 1 0 3 30 70 100 

2 Professional  Core 23APC0412 
Microprocessors and 

Microcontrollers 
2 1 0 3 30 70 100 

3 Professional  Core 23APC0219 Power System Analysis 2 1 0 3 30 70 100 

 

4 

Professional  

Elective- II 

23APE0203 
AI&ML for Electrical 

Engineering 

2 1 0 3 30 70 100 23APE0204 
Programmable Logic 
Controllers 

23APE0205 Switchgear and Protection 

 

5 

Professional  

Elective- III 

23APC0424 Communication systems 

2 1 0 3 30 70 100 23APE0206 Electric Drives 

23APE0207 Renewable and Distributed 
Energy Technologies 

6 Open Elective-II  *Open Elective-II 2 1 0 3 25 75 100 

7 Professional Core 23APC0220 
Electrical Measurements and 

Instrumentation Lab 
0 0 3 1.5 30 70 100 

8 Professional Core 23APC0414 
Microprocessors and 

Microcontrollers Lab 
0 0 3 1.5 30 70 100 

9 
Skill Enhancement 

course 
23ASE0201 

Applications of Soft 

Computing Tools in Electrical 

Engineering 

0 1 2 2 30 70 100 

10 Audit Course 23AMC9902 Technical Paper Writing & IPR 2 0 0 - 30 70 100 

11 
Skill Enhancement 

course 
23ASE0202 Workshop - - - - - - - 

Total 14 07 08 23 295 705 1000 
Mandatory Industry Internship of 08 weeks duration during summer vacation 

Note: Workshop can be conducted either in 3-1 or 3-2 and the participation certificate with 90% and above attendance on it 

shall be submitted to the Department /Examination Section before 3-2 Regular Exam notification is released. 

Open Elective-II: 

S.No. Course Code Course Name Offered by the Dept. 

1 23AOE0103 Disaster Management 
CIVIL 

2 23AOE0104 Sustainability In Engineering Practices 

3 23AOE0301 Automation and Robotics ME 

4 23AOE0402 Digital Electronics ECE 

5 23AOE0504 Operating Systems 
CSE & Allied/IT 

6 23AOE0505 Introduction to Machine Learning 

7 23AOE9902 Advanced Operations Research  
Mathematics 

8 23AOE9903 Mathematical Foundation Of Quantum Technologies 

9 23AOE9907 Physics Of Electronic Materials And Devices Physics 

10 23AOE9912 Chemistry Of Polymers And Applications Chemistry 

11 23AOE9916 Academic Writing and Public Speaking Humanities 
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Year/Sem III/II Branch of Study: EEE 

SubjectCode Subject Name L T/CLC/R P Credits 

23ASE0201 
APPLICATIONS OF SOFT COMPUTING 
TOOLS IN ELECTRICAL ENGINEERING 

0 1 2 2 

 

After completion of the course, students will be able to: 
CO1 Analyze the transient behavior of electrical networks and design stable power systems. 
CO2 Design and simulate power electronic converters, including DC-DC converters and inverters. 

CO3 
Evaluate the performance of power systems under various operating conditions, including faults 
and stability analysis. 

CO4 
Apply control techniques, including PI controllers, to improve the performance of power 
electronic converters and power systems. 

CO5 
Develop and implement advanced power system monitoring and control systems, including 
virtual PMUs and wide-area control systems. 

 

 

CO 
Action 
Verb 

 

Knowledge Statement 
 

Condition 
 

Criteria 
Bloom 
’s 

level 
CO1 Analyze Transient analysis, power system stability   L4 
CO2 Design Power electronic converters, simulation tools   L5 

CO3 Evaluate 
Power system analysis, fault studies, stability 
analysis 

  
L5 

CO4 Apply Control techniques, PI controllers   L3 

CO5 Develop 
Advanced power system monitoring and control, 
virtual PMUs, wide-area control 

  
L3 

 

Theory: 

MATLAB-Introduction, different tool boxes, creation of program files, creation of Simulink files, GUI, 
commonly used blocks, Simpower system toolbox, control system toolbox, Sim Drive lines, Creation of 
functions, Project implementation through MATLAB 

List of Experiments 
CHOOSE ANY TEN FROM THE FOLLOWING LIST: 

Sl. No Name of the Experiment CO 

1. Transient analysis of given electrical network CO1 
2. Simulation of 1-phase and 3-phase transformers CO1 
3. Study of the dynamics of second order system CO1 
4. Implementation of buck and boost dc-dc converters CO2 
5. Study on the design of PI controllers and stability analysis for a DC-DC buck Converter CO4 
6. Sine-PWM techniques for single-phase half-bridge, full-bridge and three-phase inverters CO2 

7. 
Economic Load Dispatch of (i) Thermal Units and (ii) Thermal Plants using Conventional 
method 

CO5 

8. Transient Stability Analysis of Power Systems using Equal Area Criterion (EAC) CO3 

9. 
Reactive Power Control in a transmission system (Ferranti effect, Effect of shunt 
Inductor) 

CO3 

10. Fault studies using Zbus matrix CO3 
11. Design of virtual PMU CO5 
12. Wide area control of Two area Kundur system CO5 
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Web Resources: 
1 http://vem-iitg.vlabs.ac.in/ 
2 https://vp-dei.vlabs.ac.in/Dreamweaver/ 

 

 

Mapping of Course outcomes with Program outcomes (High-3, Medium-2, Low-1) 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 

CO1 3 3 2   3      3  

CO2 3  3  3 3      3  

CO3 3 3  3  3       3 

CO4 3  3  3 3      3  

CO5 3  3  3 3      3  

 

 

 

CO 

No. 

CO  

Program 

Outcomes(PO) 

 

PO(s): Actionverb and 

BTL(for PO1 to PO5) 

 

Level of correlation 

(1-3) 
 

Verb 
 

BTL 

1 Analyze L4 
PO1, 
PO2, 
PO3 

Apply(L3) 
Identify(L3) 
Design(L5) 

3 
3 
2 

2 Design L5 
PO1, 
PO3, 
PO5 

Apply(L3) 
Design(L5) 
Apply(L3) 

3 
3 
3 

3 Evaluate L5 
PO1, 
PO2, 
PO4 

Apply(L3) 
Identify(L3) 
Analyze(L4) 

3 
3 
3 

4 Apply L3 
PO1, 
PO3, 
PO5 

Apply(L3) 
Design(L5) 

Apply(L3) 

3 

1 
3 

5 Develop L3 
PO1, 
PO3, 
PO5 

Apply(L3) 
Design(L5) 
Apply(L3) 

3 

3 
3 

 

 

CO1: Analyze the transient behavior of electrical networks and design stable power systems. 

Action Verb: Analyze (L4) 
PO1: Apply (L3) 
CO1 Action Verb is Greater than PO1 verb by one level; Therefore correlation is High (3). 
PO2: Identify (L3) 
CO1 Action Verb is Greater than PO2 verb by one level; Therefore correlation is High (3). 
PO3: Design (L5) 
CO1 Action Verb is less than PO3 verb by one levels; therefore correlation is moderate (2). 

CO2: Design and simulate power electronic converters, including DC-DC converters and 
inverters. 
Action Verb: Design (L5) PO1: Apply (L3) 
CO2 Action Verb is Greater than PO1 verb by two level; Therefore correlation is High (3). 
PO3: Design (L5) 
CO1 Action Verb is equal to PO3 verb; Therefore correlation is High (3). 
PO5: Apply (L3) 

CO2 Action Verb is Greater than PO2 verb by one level; Therefore correlation is High (3). 

http://vem-iitg.vlabs.ac.in/
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CO3: Evaluate the performance of power systems under various operating conditions, 
including faults and stability analysis. 
Action Verb: Evaluate (L6) PO1: Apply (L3) 
CO3 Action Verb is Greater than PO1 verb by three level; Therefore correlation is High (3). 
PO2: Identify (L3) 
CO3 Action Verb is Greater than PO2 verb by three level; Therefore correlation is High (3). 
PO4: Analyze (L4) 

CO3 Action Verb is Greater than PO2 verb by two level; Therefore correlation is High (3). 

CO4: Apply control techniques, including PI controllers, to improve the performance of power 

electronic converters and power systems. 

Action Verb: Apply (L3) 
PO1: Apply (L3) 
CO4 Action Verb is equal to PO1; Therefore correlation is High (3). 
PO3: Design (L5) 
CO4 Action Verb is less than PO3 verb by two levels; therefore correlation is low (1). 
PO5: Apply (L3) 
CO4 Action Verb is equal to PO5; Therefore correlation is High (3). 

CO5: Develop and implement advanced power system monitoring and control systems, 

Including virtual PMUs and wide-area control systems. 
Action Verb: Develop (L3) 
PO1: Apply (L3) 
CO5 Action Verb is equal to PO1; Therefore correlation is High (3). 
PO3: Design (L5) 
CO5 Action Verb is less than PO3 verb by two levels; therefore correlation is low (1). 
PO5: Apply (L3) 
CO5 Action Verb is equal to PO1; Therefore correlation is High (3). 

 



T/CLC
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IV Year – I Semester 

 

 

S.No 

 

 

Category 

 

 

Course Code 

 

 

Course Title 

 

Hours per 

week 

 

 

 

 

CIE 

 

 

SEE 

 

 

Total 

L T/CLC P C 

1 Professional Core 23APC0221 
Power System Operation 

and Control 
2 1 0 3 30 70 100 

2 
Management 

Course- II Elective 

23AHMMB04 
Business Ethics and 

Corporate Governance 

2 

 

0 

 

0 2 30 70 100 23AHMMB05 E-Business 

23AHMMB06 Management Science 

 

 

3 

 

Professional 

Elective-IV 

23APC0415 Digital Signal Processing 

2 1 0 3 30 70 100 23APE0208 
Electric Vehicle 

Technology 

23APE0209 HVDC & FACTS 

 

4 

 

Professional 

Elective-V 

23APE0210 Modern Control Theory 

2 1 0 3 30 70 100 23APE0211 
Switched Mode Power 

Conversion 

23APE0212 
Electrical Distribution 

System 

5 

 

Open Elective - III 

 

 *Open Elective - III 2 1 0 3 25 75 100 

6 Open Elective - IV  *Open Elective - IV 2 1 0 3 25 75 100 

7 
Skill Enhancement 

Course 
23ASE0203 

Power Systems and 

Simulation Lab 
0 0 4 2 30 70 100 

8 Audit Course 23AMCMB01 Gender Sensitization 2 0 0 0 30 - 30 

9 Internship 23APR0202 
Evaluation of Industry 

Internship 
- - - 2 100 - 100 

Total 14 05 04 21 330 500 830 
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*Open Elective-III: 

 

S.No. Course Code Course Name Offered by the Dept. 

1 23AOE0105 Building Materials and Services 
CIVIL 

2 23APE0103 Environmental Impact Assessment 

3 23AOE0303 3D Printing Technologies ME 

4 23APC0412 Microprocessors and Microcontrollers ECE 

5 23AOE0506 Data Base Management Systems 
CSE & Allied/IT 

6 23AOE0507 Cyber Security 

7 23AOE9904 Wavelet Transforms and its Applications Mathematics 

8 23AOE9908 Smart Materials and Devices 
Physics 

9 23AOE9909 Introduction to Quantum Mechanics 

10 
23AOE9913 Green Chemistry and Catalysis for Sustainable 

Environment  
Chemistry 

11 23AOE9917 Employability Skills Humanities 

 

*Open Elective-IV: 

 

S.No. Course Code Course Name Offered by the Dept. 

1 23AOE0106 Geo-Spatial Technologies 
CIVIL 

2 23AOE0107 Solid Waste Management 

3 23AOE0304 Total Quality Management ME 

4 23AOE0403 Transducers and Sensors ECE 

5 23AOE0508 Introduction to Computer Networks 

CSE & Allied/IT 6 23AOE0509 Internet of Things 

7 23AOE0510 Introduction to Quantum Computing 

8 23AOE9905 Financial Mathematics Mathematics 

9 23AOE9910 
Sensors And Actuators for Engineering 

Applications 
Physics 

10 23AOE9914 Chemistry of Nanomaterials and Applications Chemistry 

11 23AOE9918 Literary Vibes Humanities 
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Year/Sem IV/I Branch of Study: EEE 

Subject Code Subject Name L T/CLC/R P Credits 

23APC0221 POWER SYSTEM OPERATION AND CONTROL 2 1 0 3 
 

 

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

CO1 Analyze the optimum operation and economic dispatch of thermal power stations. 

CO2 Analyze the economic operation of hydro-thermal scheduling and optimal power flow 

CO3 Evaluate the modeling of turbine-governor systems and load frequency control of single-area and 
two-area power systems. 

CO4 Analyze the series & shunt reactive power compensation in transmission and load systems. 

CO5 Evaluate electricity markets, pricing, transmission charges, and demand-side management. 

 

 

 

CO 
Action 

Verb 

 

Knowledge Statement 
 

Condition 
 

Criteria 
Bloom’ 

s 
level 

CO1 Analyze 

thermal characteristics, economic 

dispatch, and hydro-thermal 

scheduling 

 

 

for 
minimum 

cost. 
L4 

CO2 Analyze 
the first order models of  turbine, 
governor and generator load 
model. 

  L4 

CO3 Evaluate 
the steady state & dynamic analysis 
of single area and two area load 
frequency control. 

  L5 

CO4 Analyze 
the series & shunt reactive power 
compensation  

in transmission and load 
systems. 

 L4 

CO5 Evaluate 
electricity markets, pricing, 
transmission charges, and 
demand-side management 

  L5 

 

SYLLABUS 
UNIT-I 

TITLE: Optimum Operation Thermal Power Station 

Heat Rate Curve – Cost Curve – Incremental Fuel Rate – Incremental Fuel Cost and Production 

Cost, Input – Output Characteristics of Thermal Power Stations and Hydro Power Stations. 

Optimum Generation Allocation of Thermal Units without Transmission Line Losses and 

Optimum Generation Allocation with effect of Transmission Line Losses. Transmission Line Loss 

Formula, Loss coefficients, Numerical Problems. 

UNIT-II 

TITLE: Economic Operation of Hydro–Thermal Scheduling 
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Hydro thermal Coordination Methods – Optimal power flow problem formulation for loss and 

cost minimization, Solution of optimal power flow problem using Newton‘s method and Linear 

Programming technique–Numerical problems. 

UNIT-III 

TITLE: Load Frequency Control 

Modelling of Turbine & Governor: The first order Turbine model, Block Diagram representation 

of Steam Turbines and approximate Linear models, Mathematical Modelling of Speed Governing 

Systems – Derivation of small Signal Transfer function – Block Diagram. 

Single Area Load Frequency Control: Necessity of Keeping Frequency constant, Definition of 

Control Area – Single Area Control – Block Diagram representation of an Isolated Power System 

– Steady State Analysis – Dynamic Response – Controlled & Uncontrolled case. 

Two Area Load Frequency Control: Load Frequency control of Two Area system– Controlled and 

Uncontrolled case, Tie – Line Bias Control. Proportional Plus Integral Control of Single Area and 

Its Block Diagram Representation, Steady State Response–Load Frequency Control and 

Economic Dispatch Control. 

UNIT-IV 

TITLE :Reactive Power Control 

Overview of Reactive Power Control –Reactive Power Compensation in Transmission Systems– 

Advantages and Disadvantages of Different Types of Compensating Equipment for Transmission 

Systems; Load Compensation–Specifications of Load Compensator, Uncompensated and 

Compensated Transmission Lines: Shunt and Series Compensation. 

UNIT-V 

TITLE: Power System Deregulation 

Principle of economics, utility functions, power exchanges, electricity market models, market 

power indices, ancillary services, transmission and distribution charges, principles of 

transmission charges, transmission pricing methods, demand-side management, regulatory 

Framework – Numerical problems. 
 

 

 

Textbooks: 

1 Modern Power System Analysis, D.P.Kothari and I.J.Nagrath, Tata McGraw Hill Publishing 

Company Ltd., 

2 Electric Energy Systems Theory: An Introduction, Olle I. Elgerd, TMH Publishing Company 
Ltd., New Delhi,2nd edition,1983. 

Reference books: 

1 Power Generation, Operation and Control, Allen J. Wood and Bruce F. Wollenberg, John 

Wiley & Sons, Inc., New York, 2nd edition, 1996. 

2 Reactive Power Control in Electric Systems, TJEMiller, John Wiley & Sons, New York, 1982. 

3 Power System Analysis Operation and Control, Abhijit Chakrabarti and Sunita Halder, PHI 

Learning Pvt. Ltd.,, 3rd Edition, 2010. 
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Web Resources: 

1 https://archive.nptel.ac.in/courses/108/104/108104052/ 

2 http://kcl.digimat.in/nptel/courses/video/108104191/L01.html 

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

 

 

Mapping of Course outcomes with Program outcomes(High-3,Medium-2,Low-1) 

CO/ 
PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO 2 

CO1 3 3 1         2 3 
CO2 3 3   3       3 2 
CO3 3 3 2         3 2 
CO4 3 3 1         3 3 
CO5 3 3         3 1 3 

 

 

Mapping of Course outcomes with Program outcomes Justification Table 

 

 

CO 

No. 

CO  

Program 

Outcomes

(PO) 

PO(s):Action 

verb and BTL 

(for PO1 to 

PO5) 

 

Level of 

correlation 

(0-3) 

Lesson 

Plan 

(Hrs.) 

 

% 
 

correlation 
 

Verb 
 

BTL 

 

1 
   

Analyze L4 

PO1 
PO2 

PO3 

Apply-L3 
Analize-
L4 Design-
L6 

High-3 
High-3 
Low-1 

 

 

2 

   
Analyze L4 

PO1 
PO2 
PO5 

Apply-L3 
AnalizeL4  
Apply-L3 

High-3 
High-3 
High-3 

 

3 
   

Evaluate L5 

PO1 

PO2 

PO3 

Apply-L3 
AnalizeL4  
Design-L6 

High-3 
High-3 
moderate-
2 

 

4 

   
Analyze L4 

PO1 
PO2 

PO3 

Apply-L3 
AnalizeL4  
Design-L6 

High-3 
High-3 
Low-1 

5 
   

Evaluate L5 

PO1 
PO2 
PO11 

Apply-L3 
AnalizeL4  
Thumb rule 

High-3 
High-3 
High-3 

 

 

CO–PO Justification: 
CO1: Analyze thermal station characteristics, perform economic dispatch, and optimize hydro-thermal 
scheduling for minimum cost. 
Action Verb: Analyze (L4) 
PO1 Verb: Apply (L3) 
CO1 action verb level is one level higher than PO1 verb; therefore correlation is high (3). 
PO2 Verb: Analyze (L4) 
CO1 action verb level is equal to PO2 verb; therefore correlation is high (3). 

https://archive.nptel.ac.in/courses/108/104/108104052/
http://kcl.digimat.in/nptel/courses/video/108104191/L01.html
https://nptel.ac.in/courses/108101040
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PO3 Verb: Design (L6) 
CO1 action verb level is two levels lower than PO3 verb; therefore correlation is low (1). 
CO2: Analyze the first-order models of turbine, governor and generator-load model. 
Action Verb: Analyze (L4) 
PO1 Verb: Apply (L3) 
CO2 action verb level is one level higher than PO1 verb; therefore correlation is high (3). 
PO2 Verb: Analyze (L4) 
CO2 action verb level is equal to PO2 verb; therefore correlation is high (3). 
PO5 Verb: Apply (L3) 
CO2 action verb level is one level higher than PO5 verb; therefore correlation is high (3). 
CO3: Evaluate the steady-state and dynamic analysis of single-area and two-area load frequency control. 
Action Verb: Evaluate (L5) 
PO1 Verb: Apply (L3) 
CO3 action verb level is two levels higher than PO1 verb; therefore correlation is high (3). 
PO2 Verb: Analyze (L4) 
CO3 action verb level is one level higher than PO2 verb; therefore correlation is high (3). 
PO3 Verb: Design (L6) 
CO3 action verb level is one levels less than PO3 verb; therefore correlation is moderate (2). 
CO4: Analyze the series and shunt reactive power compensation in transmission and load systems. 
Action Verb: Analyze (L4) 
PO1 Verb: Apply (L3) 
CO4 action verb level is one level higher than PO1 verb; therefore correlation is high (3). 
PO2 Verb: Analyze (L4) 
CO4 action verb level is equal to PO2 verb; therefore correlation is high (3). 
PO3 Verb: Design (L6) 
CO4 action verb level is two levels lower than PO3 verb; therefore correlation is low (1). 
CO5: Evaluate electricity markets, pricing, transmission charges, and demand-side management. 
Action Verb: Evaluate (L5) 
PO1 Verb: Apply (L3) 
CO5 action verb level is two levels higher than PO1 verb; therefore correlation is high (3). 
PO2 Verb: Analyze (L4) 
CO5 action verb level is one level higher than PO2 verb; therefore correlation is high (3). 
PO11 Verb: Thumb Rule 
PO11 Thumb Rule; correlation is high (3). 
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Course Outcomes (CO): 

CO1: Understand the concepts of management and organizational structures to interpret managerial 
practices in organizations. 
CO2: Analyze how to manage the stock efficiently in the organization by using inventory control 
techniques like EOQ, ABC analysis. 
Understand various marketing concepts to market the products of an organization in the competitive 
market. 
CO3: Apply various functions of human resource management effectively to manage the employees of 
an organization. 
CO4: Apply the concepts of strategic management and environmental scanning to form company 
strategies. 
Evaluate PERT and CPM techniques for project management. 
CO5: Analyze modern management practices to improve organizational performance and 
sustainability. 

Course Outcomes Breakdown 

CO Action Verb Knowledge 
Statement 

Condition Criteria BL 

CO1 Understand the concepts of 
management 
and 
organizational 
structures 

to interpret 
managerial 
practices in 
organizations. 

 L2 

CO2 Analyze 
 
Understand 

how to manage 
the stock 
efficiently in the 
organization 
 
various 
marketing 
concepts 

by using 
inventory 
control 
techniques like 
EOQ, ABC 
analysis. 
 
to market the 
products of an 
organization in 
the competitive 
market 

 L4 
 

L2 

CO3 Apply various 
functions of 
human resource 
management 
effectively 

to manage the 
employees of 
an 
organization. 

 L3 

Course Code Course Name L T P C 

23AHMMB06 MANAGEMENT SCIENCE 2 0 0 2 
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CO4 Apply 
 
Evaluate 

the concepts of 
strategic 
management 
and 
environmental 
scanning 
 
PERT and CPM 
techniques for 
project 
management. 

to form 
company 
strategies. 

 L3 
 

L5 

CO5 Analyze modern 
management 
practices 

to improve 
organizational 
performance 
and 
sustainability. 

 L4 

Syllabus: 

UNIT - I INTRODUCTION TO MANAGEMENT 

Management - Concept and meaning - Nature-Functions – Management as a Science and Art and both. 
Schools of Management Thought - Taylor‘s Scientific Theory–Henry Fayol‘s principles - Elton Mayo‘s 
Human relations - Organizational Designs - Line organization – Line & Staff Organization - Functional 
Organization - Matrix Organization - Project Organization – Committee form of Organization - Social 
responsibilities of Management. 

UNIT - II OPERATIONS MANAGEMENT 

Principles and Types of Plant Layout - Methods of Production (Job, batch and Mass Production), Work 
Study - Statistical Quality Control- Material Management - Objectives - Inventory-Functions - Types, 
Inventory Techniques - EOQ-ABC Analysis - Marketing Management - Concept - Meaning - Nature-
Functions of Marketing - Marketing Mix - Channels of Distribution - Advertisement and Sales 
Promotion - Marketing Strategies based on Product Life Cycle. 

UNIT - III HUMAN RESOURCES MANAGEMENT (HRM) 

HRM - Definition and Meaning – Nature – Managerial and Operative functions - Job Analysis - Human 
Resource Planning(HRP) – Employee Recruitment–Sources of Recruitment - Employee Selection - 
Process – Employee Training and Development - methods - Performance Appraisal Concept – Methods 
of Performance Appraisal – Placement - Employee Induction - Wage and Salary Administration 

UNIT - IV STRATEGIC & PROJECT MANAGEMENT 

Definition& Meaning - Setting of Vision – Mission - Goals - Corporate Planning Process - 
Environmental Scanning – Steps in Strategy Formulation and Implementation - SWOT Analysis – 
Project Management - Network Analysis - Programme Evaluation and Review Technique (PERT) – 
Critical Path Method (CPM) Identifying Critical Path – Probability of Completing the project within 
given time - Project Cost- Analysis – Project Crashing (Simple problems). 

UNIT - V CONTEMPORARY ISSUES IN MANAGEMENT 

Customer Relations Management(CRM) - Total Quality Management (TQM) - Six Sigma Concept - 
Supply Chain Management(SCM) - Enterprise Resource Planning (ERP) - Performance Management – 
employee engagement and retention - Business Process Re-engineering and Bench Marking - 
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Knowledge Management – change management –sustainability and corporate social responsibility. 

Text Books: 

1. Frederick S. Hillier, Mark S. Hillier. Introduction to Management Science, October 26, 2023 

2. A.R Aryasri, Management Science, TMH, 2019 

Reference Books: 

1. Stoner, Freeman, Gilbert.Management, Pearson Education, New Delhi, 2019. 

2. Koontz & Weihrich, Essentials of Management, 6/e, TMH, 2005. 

3. Thomas N.Duening & John M.Ivancevich, Management Principles and Guidelines, Biztantra. 

4. Kanishka Bedi, Production and Operations Management, Oxford University Press, 2004. 

5. Samuel C.Certo, Modern Management, 9/e, PHI, 2005 

Online Learning Resources: 

https://www.classcentral.com/course/youtube-principles-of-management-14-principles-of-
management-great-learning-98686 

https://www.youtube.com/watch?v=33f1X3iY54M 

https://www.youtube.com/watch?v=U-nHVGNdmV8 

CO-PO Mapping Matrix 

Course Title COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 

Management 
science 

CO1        2      

 CO2  3   2         

 CO3        2      

 CO4  2        3    

 CO5          3    

Correlation Matrix & Lesson Plan Details 

Unit No. Lesson 
Plan (Hrs) 

% 
Correlation 

CO's Action 
Verb 

BTL Program 
Outcome 

(PO) 

PO(s): 
Action 

Verb and 
BTL 

Level of 
Correlation 

(0-3) 

1 12 17% CO1 Understand L2 PO10 Thumb 
Rule 

2 

2 12 17% CO2 Analyse 
Understand 

L4 
L2 

PO5 
PO10 

Apply 
Thumb 

Rule 

3 
2 

3 18 25% CO3 Apply L3 PO8 Thumb 
Rule 

2 

4 15 21% CO4 Apply 
Evaluate 

L3 
L5 

PO2 
PO10 

Analyse 
Thumb 

Rule 

2 
3 

https://www.youtube.com/watch?v=U-nHVGNdmV8


AK23REGULATIONS 
ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI 

(AUTONOMOUS) 
Department of Electrical and Electronics Engineering 

 

5 15 21% CO5 Analyze L4 PO10 Thumb 
Rule 

3 

total 72 100       

Justification Statements: 

CO1: Understand the concepts of management and organizational structures to interpret 
managerial practices in organizations. 

Action Verb: Understand (L2) 

PO10: Thumb rule 

As using thumb rule, L2 correlates with PO10, Therefore the correlation is medium (2) 

CO2: Analyze how to manage the stock efficiently in the organization by using inventory control 
techniques like EOQ, ABC analysis. 

Action Verb: Analyze (L4) 

PO5: Apply (L3) 

CO2 Action verb is more than PO5 verb by one level. Therefore the correlation is high (3) 

Understand various marketing concepts to market the products of an organization in the 
competitive market. 

Action Verb: Understand (L2) 

PO10: Thumb rule 

As using thumb rule, L2 correlates with PO10, Therefore the correlation is medium (2) 

CO3: Apply various functions of human resource management effectively to manage the 
employees of an organization. 

Action Verb: Apply (L3) 

PO8: Thumb rule 

As using thumb rule, L3 correlates with PO8, Therefore the correlation is medium (2) 

CO4: Apply the concepts of strategic management and environmental scanning to form company 
strategies. 

Action Verb: Apply (L3) 

PO2: Analyse (L4) 

CO4 Action verb is less than PO2 verb by one level. Therefore the correlation is medium (2) 

Evaluate PERT and CPM techniques for project management. 

Action Verb: Evaluate (L5) 

PO10: Thumb rule 

As using thumb rule, L5 correlates with PO10, Therefore the correlation is high (3) 

CO5: Analyze modern management practices to improve organizational performance and 
sustainability. 

Action Verb: Analyze (L4) 

PO10: Thumb rule 

As using thumb rule, L4 correlates with PO10, Therefore the correlation is high (3) 
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Course 
Code 

Year & 
Sem 

DIGITAL SIGNAL PROCESSING 
Professional Elective- IV 

L T/CLC P C 

23APC0415 IV-I 2 1 0 3 

 

 
Course Outcomes: Students should be able to 

CO1: Analyze the discrete time signals and systems in time, frequency and 

Z-domains.  

CO2: Apply the Fast Fourier Transform algorithms for efficient 

computation of DFT.  

CO3: Analyze the steps in the design and realization of digital IIR Filters. 
CO4: Analyze the steps in the design and realization of digital FIR Filters. 

CO5: Understand the basic architectures for programmable digital signal processing 
devices. 

 

 
CO Action 

Verb 

Knowledge Statement Condition Criteria Bloom
s 

level 
CO1 Analyze the discrete time 

signals and systems 

in time and 

frequency and 

Z- 

domains 

  
L4 

CO2 Apply the Fast Fourier 

Transform algorithms 

for efficient 

computation of 
DFT 

 
L3 

CO3 Analyze the steps in the design 
realization of digital IIR 
Filters. 

   
L4 

CO4 Analyze the realizations of 
digital 

FIR filters 

  
L4 

CO5 Underst
and 

the basic architectures 
for programmable 
digital signal 
processing devices. 

 

  
L2 

 
UNIT - I  21Hrs 
Introduction to discrete time signals and systems: Introduction to digital signal 

processing, Review of discrete-time signals and systems, Analysis of discrete-time linear 

time invariant systems, frequency domain representation of discrete time signals and 

systems 

Z–Transform: Definition, ROC, Properties, Poles and Zeros in Z-plane, the inverse 
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Z- Transform, System analysis, Transfer function, BIBO stability, System Response to 
standard signals, Solution of difference equations with initial conditions, Illustrative 
Problems, analysis of linear time-invariant systems in the z-domain, pole-zero stability. 
UNIT - II  12Hrs 

Discrete Fourier Transform: Introduction, Discrete Fourier Series, properties of 
DFS, Discrete Fourier Transform, Inverse DFT, properties of DFT, Linear and Circular 
convolution, convolution using DFT, sampling, Quantization effects. 

Fast Fourier Transform: Introduction, Fast Fourier Transform, Radix-2 Decimation in 
time and Decimation in frequency FFT, Inverse FFT (Radix-2). 
UNIT - III  19Hrs 

IIR Filters: Introduction to digital filters, Analog filter approximations – Butterworth 
and Chebyshev, Design of IIR Digital filters from analog filters by Impulse 
invariant and bilinear transformation 
methods, Frequency transformations, Basic structures of IIR Filters - Direct form- I, 
Direct form-II, Cascade form and Parallel form realizations. 

 
UNIT - IV  12Hrs 
FIR Filters: Introduction, Characteristics of FIR filters with linear phase, Frequency 
response of linear phase FIR filters, Design of FIR filters using Fourier series and 
windowing methods (Rectangular, 
Triangular, Raised Cosine, Hanging, Hamming, Blackman), Comparison of IIR & FIR 
filters, Basic structures of FIR Filters – Direct form, Cascade form, Linear phase 
realizations. 
UNIT - V  11Hrs 

Architectures for Programmable DSP Devices: Architecture of TMS320C5X: 
Introduction, Bus Structure, Central Arithmetic Logic Unit, Auxiliary Register ALU, 
Index Register, Block Move Address 
Register, Parallel Logic Unit, Memory mapped registers, program controller, some 
flags in the status registers, On- chip memory, On-chip peripherals. 
Textbooks: 

1. John G. Proakis, Dimitris G. Manolakis, Digital Signal Processing, 
Principles, Algorithms, and Applications, Pearson Education, 2007. 
2. A.V.Oppenheim and R.W. Schaffer, Discrete Time Signal Processing ,PHI. 
Reference Books: 

1. S.K.Mitra, Digital Signal Processing – A practical approach , 2nd Edition, 
Pearson Education, New Delhi, 2004. 

2. MH Hayes, Digital Signal Processing, Schaum‘s Outline series, TATA Mc-Graw Hill, 
2007. 

3. Robert J. Schilling, Sandra L. Harris, Fundamentals of Digital Signal 
Processing using Matlab, Thomson, 2007. 
Online Learning Resources: 
NPTEL videos 
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Mapping of Course Outcomes with Program Outcomes 

 
CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9  PO1

1 
PSO1 PSO2 

CO1 3 3  2  2        
CO2 3 3 3        2   
CO3 3  3 1  2        
CO4 3 2 3   2        
CO5 1 1    2     2   

 
Correlation matrix 

 

Un

it 

No

. 

CO Progra

m 

Outco

me 

(PO) 

PO(s) : Action 

Verb and BTL(for 

PO1 to PO11) 

Level of 

Correlati

on (0-3) 

Lesson 
Plan               
(Hrs) 

% 
Correlat

ion 

Co’s 
Action 
verb 

BTL 

 
1 

  
 

2 
 
Analyze 

 
L4 

PO1  
PO2 
PO4    
PO6 

PO1: Apply (L3) 
PO2: Review(L2) 
PO4: Identity (L5) 
PO6: Thumb rule 

3 
3 
2 
2 

 
2 

  
 

2 
 
Apply 

 
L3 

PO1 

PO2 

PO3 
PO11 

PO1: Apply (L3) 

PO2: 

Identify(L3) 

PO3: 

Develop(L3) 
PO11: Thumb rule 

3 
3 
3 
2 

 
3 

  
 

2 
 
Analyze 

 
L4 

PO1 

PO3 
PO4 
PO6 

PO1: Apply(L3) 

PO3: Develop(L3) 
PO4: Design(L6) 
PO6: Thumb rule 

3 

3 
1 

2 

 
 

 

 

 
 
 
 

4   3 Analyze L4 PO1 
PO2 
PO3 
PO6 

PO1: Apply(L3) 
PO2: Formulate(L6) 
PO3: Develop(L3) 
PO6: Thumb rule 

3 
2 
3 
2 

 
 

5 

   
 

2 

 
 
Understa
nd 

 
 

L2 

PO1 
PO2 
PO5 
PO6 

PO11 

PO1: Apply(L3) 
PO2: Identify(L3) 
PO5: Create (L6) 
PO6: Thumb rule 
PO11: Thumb 
rule 

1 
1 
 

2 
2 
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Justification Statements: 

CO1: Analyze the discrete time signals and systems in time, frequency and 

Z-domains. Action Verb: Analyze (L4) 

PO1 Verbs: Apply (L3) CO1 Action Verb is greater than PO1 verb. Therefore, 
the correlation is high (3). 

PO2 Verbs: Review (L2) CO1 Action Verb is in the same level of less than PO2 

verb. Therefore, the correlation is high (3). 

PO4 Verbs: Identify (L5) CO1 Action Verb is less than PO4 verb by one levels. 

Therefore, the correlation is moderate (2). 
PO6: CO1 using Thumb rule, correlates PO6 as medium (2). 

 
CO2: Apply the Fast Fourier Transform algorithms for efficient 

computation of DFT. Action Verb: Apply (L3) 
PO1 Verbs: Apply (L3) CO2 Action Verb is equal to the PO1 verb. Therefore, the 
correlation is 
high (3). 
PO2 Verbs: Identify(L3) CO2 Action Verb is in the same level of PO2 verb. 

Therefore, the correlation is high (3). 

PO3 Verbs: Develop (L3) CO2 Action Verb is same level PO3 verb. Therefore, 

the correlation is high (3). 
PO11: CO2 using Thumb rule, correlates PO11 as medium (2). 

 
CO3: Analyze the steps in the design and realization of digital IIR Filters. 

PO1 Verbs: Apply (L3) CO3 Action Verb is more than the PO1 verb. Therefore, 

the correlation is high (3). 

PO3 Verb: Develop(L3) CO3 Action Verb level is in the same level of PO3 verb. 

Therefore, the correlation is high (3). 

PO4 Verb: Design(L6) CO3 Action Verb is less than PO4 verb by two levels. 
Therefore, the correlation is high (1). 

PO6: CO3 using Thumb rule, correlates PO6 as medium (2). 

 
CO4: Analyze the steps in the design and realization of digital FIR 

Filters. Action Verb: Analyze (L4) 
PO1 Verb: Apply (L3) CO4 Action Verb is more than the PO1 verb. Therefore, the 
correlation is 
high (3). 
PO2 Verb: Formulate (L6) CO4 Action Verb level is less than the PO2 verb 
by one level. Therefore, the correlation is moderate (2). 

PO3 Verb: Develop (L3) CO4 Action Verb is greater than the PO3 verb. 
Therefore, correlation is high (3). 

PO6: CO4 using Thumb rule, correlates PO6 as medium (2). 
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   CO5: Understand the basic architectures for programmable digital signal 

processing devices. 
Action Verb: Understand (L2) 
PO1 Verb: Apply (L3) CO5 Action verb is less than the PO1 verb by one level. 

Therefore, the correlation is medium (2). 

PO2 verb: Identify (L3) CO5 Action verb is less than the PO2 verb. Therefore, the 
correlation is medium (2). 

PO5 verb: create (L6) CO5 Action verb is four times less than PO5 verb by one 

level. Therefore, no correlation. 

PO6: CO5 using Thumb rule, L3 correlates PO6 as 

medium (2). PO11: CO5 using Thumb rule correlates 

PO11 as medium (2). 
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Year/Sem IV/I Branch of Study: EEE 

Subject Code Subject Name L T/CLC/R P Credits 

23APE0208 Electric Vehicle Technology 
Professional Elective-IV 

2 1 0 3 

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

CO1 Analyze the basic concepts of electric vehicles, and their impact on environment. 
CO2 Analyze electric drive-train topologies by interpreting system diagrams. 
CO3 Apply control methods for BLDC, Induction, PM, and SRM motor drives using given specifications. 
CO4 Analyze energy storage systems, including batteries, super capacitors, fuel cells, and their hybridization 

for electric and hybrid vehicles. 
CO5 Evaluate energy management strategies, EV charging infrastructure, and communication protocols. 

 

 
CO 

Action 
Verb 

Knowledge Statement Condition Criteria 
Bloom’s 

level 

 
 

CO1 
Analyze 

the basic concepts of 
electric vehicles, and their 
impact on environment. 

  

L4 

 

CO2 Analyze 
electric drive-train topologies 
by interpreting system 
diagrams. 

  
L4 

 

CO3 Apply 

control methods for BLDC, 
Induction, PM, and SRM 
motor drives using given 
specifications. 

  

L3 

 

CO4 Analyze 

energy storage systems, 
including batteries, super 
capacitors, fuel cells, and their 
hybridization  

for electric and 
hybrid vehicles. 

 

L4 

 

CO5 Evaluate 

energy management 
strategies, EV charging 
infrastructure, and 
communication protocols. 

  

L5 

SYLLABUS 
UNIT-I 

TITLE: Introduction To Electric Vehicles: 
History of electric vehicles, social and environmental importance of electric vehicles, impact of modern 
drive-trains on energy supplies. 
CASESTUDY 
Comparison by efficiency of Conventional, Hybrid, Electric and Fuel cell Vehicles. 

UNIT-II 
TITLE: Electric Drive-Trains: 
Basic concept of electric traction, Introduction to various electric drive-train topologies, Power flow 
Control in electric drive-train topologies. 

UNIT-III 
TITLE: Electric Drives & Control: 
Introduction to electric components used in electric vehicles, Control of BLDC Motor, Control of Induction 
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Motor Drive, Permanent Magnet(PM)motor Drive & Switched Reluctance Motor(SRM)Drive. 
UNIT-IV 

TITLE: Energy Storage: 
Introduction to Energy Storage Requirements in Hybrid and Electric Vehicles, Battery based energy 
Storage and its modeling, SOC, Different Types of Batteries, Super Capacitor based energy storage and its 
analysis, Fuel Cells, Hybridization of different energy storage devices. 

UNIT-V 
TITLE: Energy Management Strategies &Charging Infrastructure: 
Introduction to energy management strategies used in electric vehicles, classification of  different energy 
Management strategies, comparison of different energy management strategies, implementation issues of 
Energy management strategies, Types of EV charging Infrastructure & Standardized Communication 
Protocols for EV charging. 
CASESTUDIES 
Current issues in electric Vehicles, Thermal Protection of Battery. 

 
Textbooks: 
1. Mehrdad Ehsani, YimiGao Sebastian E. Gay, Ali Emadi,—Modern Electric, Hybrid Electric and Fuel 

 CellVehicles:Fundamentals,TheoryandDesig’’,CRCPress,2ndEdition,2017.(Unit-I,II) 
2. AliEmadi,—AdvancedElectricDriveVehicles(Energy,PowerElectronics,andMachines’’, CRC 

 Press, 2015.(Unit-III) 
3. John G. Hayes and A. Goodarzi,—ElectricPowertrain-EnergySystems,Powerelectronicsanddrives 

 For Hybrid, electric and fuel cell vehicle’’, Wiley, 2018.(Unit-IV&V) 
Reference books: 
1. James Larminie, JohnLowry,—ElectricVehicleTechnologyExplained’’,Wiley,2ndEdition2012. 
Web Resources: 
1. https://nptel.ac.in/courses/108106170 
2. https://onlinecourses.nptel.ac.in/noc22_ee53 
3. https://onlinecourses.nptel.ac.in/noc21_ee112 

 

 

Mapping of Course outcomes with Program outcomes: 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 

CO1 3 3 1         3 3 

CO2 3 3 1         3 3 

CO3 3 2 1         2 3 

CO4 3 3   3       3 3 

CO5 3 3 3         3 3 

https://nptel.ac.in/courses/108106170
https://onlinecourses.nptel.ac.in/noc22_ee53
https://onlinecourses.nptel.ac.in/noc21_ee112
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Mapping of Course outcomes with Program outcomes Justification Table 

CO 

No. 

CO Program 
Outcome 

s(PO) 

PO(s):Action 
verb and 

BTL (for PO1 

to PO5) 

Level of 
correlatio

n(0-3) 
Lesson 

Plan 

(Hrs.) 

% correlation Verb BTL 

1    Analyze L4 PO1,
PO2,
PO3 

PO1:Apply(L3) 
PO2:Analyze(L4) 
PO3:Design(L6) 

3 
3 
1 

2    Analyze L4 PO1,
PO2,
PO3 

PO1:Apply(L3) 
PO2:Analyze(L4) 
PO3:Design(L6) 

3 
3 
1 

3     
Apply 

L3 PO1, 
PO2, 
PO3 

PO1:Apply(L3) 
PO2:Analyze(L4) 
PO3:Develop(L5) 

3 
2 
1 

4    

Analyze 
L4 PO1,

PO2,
PO5 

PO1:Apply(L3) 
PO2:Analyze(L4) 
PO5:Apply(L3) 

3 
3 
3 

5     
Evaluate 

L5 PO1,
PO2,
PO3 

PO1:Apply(L3) 
PO2:Analyze(L4) 
PO3:Apply(L3) 

3 
3 
3 

 
 

CO-PO JUSTIFICATION TABLE: 
CO1: Analyze the basic concepts of electric vehicles and their impact on the environment. 
Action Verb: Analyze (L4) 
PO1 Verb: Apply (L3) 
CO1 action verb level is one level higher than PO1 verb; therefore correlation is high (3). 
PO2 Verb: Analyze (L4) 
CO1 action verb level is equal to PO2 verb; therefore correlation is high (3). 
PO3 Verb: Design (L6) 
CO1 action verb level is two levels lower than PO3 verb; therefore correlation is low (1). 
CO2: Analyze electric drive-train topologies by interpreting system diagrams. 
Action Verb: Analyze (L4) 
PO1 Verb: Apply (L3) 
CO2 action verb level is one level higher than PO1 verb; therefore correlation is high (3). 
PO2 Verb: Analyze (L4) 
CO2 action verb level is equal to PO2 verb; therefore correlation is high (3). 
PO3 Verb: Design (L6) 
CO2 action verb level is two levels lower than PO3 verb; therefore correlation is low (1). 
CO3: Apply control methods for BLDC, Induction, PM, and SRM motor drives using given specifications. 
Action Verb: Apply (L3) 
PO1 Verb: Apply (L3) 
CO3 action verb level is equal to PO1 verb; therefore correlation is high (3). 
PO2 Verb: Analyze (L4) 
CO3 action verb level is one level lower than PO2 verb; therefore correlation is moderate (2). 
PO3 Verb: Develop (L5) 
CO3 action verb level is three levels lower than PO3 verb; therefore correlation is low (1). 
CO4: Analyze energy storage systems, including batteries, super capacitors, fuel cells, and their 
hybridization for electric and hybrid vehicles. 
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Action Verb: Analyze (L4) 
PO1 Verb: Apply (L3) 
CO4 action verb level is one level higher than PO1 verb; therefore correlation is high (3). 
PO2 Verb: Analyze (L4) 
CO4 action verb level is equal to PO2 verb; therefore correlation is high (3). 
PO5 Verb: Apply (L3) 
CO4 action verb level is one level higher than PO5 verb; therefore correlation is high (3). 
CO5: Evaluate energy management strategies, EV charging infrastructure, and communication protocols. 
Action Verb: Evaluate (L5) 
PO1 Verb: Apply (L3) 
CO5 action verb level is two levels higher than PO1 verb; therefore correlation is high (3). 
PO2 Verb: Analyze (L4) 
CO5 action verb level is one level higher than PO2 verb; therefore correlation is high (3). 
PO5 Verb: Apply (L3) 
CO5 action verb level is two levels higher than PO5 verb; therefore correlation is high (3). 
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Year/Sem IV/I Branch of Study: EEE 

Subject Code Subject Name L T/CLC/R P Credits 

23APE0209 HVDC AND FACTS 
(Professional Elective-IV) 2 1 0 3 

 

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

CO1 Analyze electrical transmission networks and conventional and emerging control technologies. 

CO2 Analyze HVDC transmission systems, link types, and their characteristics. 

CO3 Evaluate control systems for HVDC transmission links and their features. 

CO4 Analyze the principles and operation of FACTS controllers. 

CO5 Analyze the principles and operation of advanced FACTS controllers, including UPFC and IPFC. 

 

 
CO 

Action 
Verb 

 
Knowledge Statement 

 
Condition 

 
Criteria 

Bloom’ 
s 

level 

CO1 Analyze 

electrical transmission 
networks and conventional 
and emerging control 
technologies. 

  

L4 

CO2 Analyze 
HVDC transmission systems, 
link types, and their 
characteristics. 

  

L4 

CO3 Evaluate 
control systems for HVDC 
transmission links and their 
features. 

  

L5 

CO4 Analyze 
the principles and operation 
of FACTS controllers. 

  

 
L4 

CO5 Analyze 

the principles and operation 
of advanced FACTS 
controllers, including UPFC 
and IPFC. 

  

L4 

SYLLABUS 

UNIT-I 

TITLE: Introduction 

Electrical Transmission Networks, Conventional Control Mechanisms-Automatic Generation 

Control, Excitation Control, Transformer Tap-Changer Control, Phase-Shifting Transformers, 

Advances in Power- Electronic Switching Devices, Principles and Applications of Semiconductor 

Switches, Limitations of Conventional Transmission Systems, Emerging Transmission Networks, 

HVDC and FACTS. Concepts of virtual inertia. 
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UNIT-II 

TITLE: High Voltage DC Transmission–I 

Types of HVDC links-Monopolar, Homopolar, Bipolar and Back-to-Back, Advantages and 

disadvantages of HVDC Transmission, Analysis of Graetz circuit, Analysis of bridge circuit without 

overlap, Analysis of bridge with overlap less than 600,Rectifier and inverter characteristics 

Complete characteristics of rectifier and inverter, Equivalent circuit of HVDC Link. 

UNIT-III 

TITLE: High Voltage DC Transmission–II 

Desired features and means of control, control of the direct current transmission link, Constant 

current control, Constant ignition angle control, Constant extinction angle control, Converter 

firing- angle control IPC and EPC, frequency control and Tap changer control, Starting, Stopping 

And Reversal of power flow in HVDC links. 

UNIT-IV 

TITLE: Flexible AC Transmission Systems-I 

Types of FACTS Controllers, brief description about various types of FACTS controllers, 

Operation of 6- pulse converter, Transformer Connections for 12-pulse, 24-pulse and 48-pulse 

operation, principle of operation of various types of Controllable shunt VAR Generation, 

Principle of switching converter type shunt compensator, principles of operation of various 

types of Controllable Series VAR Generation, Principle of Switching Converter type series 

compensator. 

UNIT-V 

TITLE: Flexible AC Transmission Systems-II 

Unified Power Flow Controller (UPFC) – Principle of operation, Transmission Control 

Capabilities, Independent Real and Reactive Power Flow Control; Interline Power Flow 

Controller (IPFC) – Principle, of operation and Characteristics, UPFC and IPFC control structures 

(onlyblockdiagramdescription),objectivesandapproachesofvoltageandphaseangle 

regulators. 

Textbooks: 

1. NarainG.HingoraniandLaszloGyugyi,UnderstandingFACTS:ConceptsandTechnologyof 

Flexible AC Transmission Systems, IEEE Press, Wiley-Inter science, New Jersey, 2000. 

2. E.W. Kimbark, Direct current transmission, Vol. I, Wiley Inter science, New York, 1971. 

Reference books: 

1. K R Padiyar, FACTS Controllers in Power Transmission and Distribution, New Age 

International Publishers, New Delhi, 2007. 

2. Anrique Acha, Claudio R. Fuerte-Esquivel, Hugo Ambriz- PérezandCésar Angeles-Camacho, 

FACTS: Modelling and Simulation in Power Networks, John Wiley & Sons, West Sussex, 

2004. 
3. R Mohan Mathur and Rajiv KVarma, Thyristors-Based FACTS Controllers for Electrical 

Transmission Systems, IEEE Press, Wiley-Inter science, NewJersey,2002. 

Web Resources: 

1. https://nptel.ac.in/courses/108104013, 

2. https://nptel.ac.in/courses/108107114 

https://nptel.ac.in/courses/108104013
https://nptel.ac.in/courses/108107114
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Mapping of Course outcomes with Program outcomes 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 

CO1 3 3 1         3 3 
CO2 3 3 1         3 3 
CO3 3 3   3       3  
CO4 3 3  3        3  

CO5 3 3   3       3 3 
 
 

 

CO–PO Justification: 
CO1: Analyze electrical transmission networks and conventional and emerging control technologies. 
Action Verb: Analyze (L4) 
PO1 Verb: Apply (L3) 
CO1 action verb level is one level higher than PO1 verb; therefore correlation is high (3). 
PO2 Verb: Analyze (L4) 
CO1 action verb level is equal to PO2 verb; therefore correlation is high (3). 
PO3 Verb: Design (L6) 
CO1 action verb level is two levels lower than PO3 verb; therefore correlation is low (1). 
CO2: Analyze HVDC transmission systems, link types, and their characteristics. 
Action Verb: Analyze (L4) 
PO1 Verb: Apply (L3) 
CO2 action verb level is one level higher than PO1 verb; therefore correlation is high (3). 
PO2 Verb: Analyze (L4) 
CO2 action verb level is equal to PO2 verb; therefore correlation is high (3). 
PO3 Verb: Design (L6)  
CO2 action verb level is two levels lower than PO3 verb; therefore correlation is low (1). 
CO3: Evaluate control systems for HVDC transmission links and their features. 
Action Verb: Evaluate (L5) 

Mapping of Course outcomes with Program outcomes Justification Table 

CO 

No. 

CO Program 

Outcomes

(PO) 

PO(s): Action 

verb and BTL 

(forPO1toPO5) 

Level of 

correlation 

(0-3) 
Lesson 

Plan 

(Hrs.) 

% correlation Verb BTL 

1    Analyze L4 PO1,
PO2,
PO3 

PO1:Apply(L3) 
PO2:Analyze(L4) 
PO3: Design (L6) 

High-3 
High-3 
Low-1 

2    Analyze L4 PO1, 

PO2, 

PO3 

PO1:Apply(L3) 
PO2:Analyze(L4) 
PO3: Design (L6) 

High-3 
High-3 
Low-1 

3    Evaluate 
L5 

PO1, 

PO2, 

PO5 

PO1:Apply(L3) 
PO2:Analyze(L4) 
PO5:Apply (L3) 

High-3 
High-3 
High-3 

4    Analyze L4 PO1, 

PO2, 

PO4 

PO1:Apply(L3) 

PO2: Analyze(L4) 

PO4:Investigate(L4) 

High-3 
High-3 
High-3 

5    Analyze L4 PO1, 

PO2, 

PO5 

PO1:Apply(L3) 
PO2:Analyze(L4) 

PO5:Apply (L3) 

High-3 
High-3 
High-3 
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PO1 Verb: Apply (L3) 
CO3 action verb level is two levels higher than PO1 verb; therefore correlation is high (3). 
PO2 Verb: Analyze (L4) 
CO3 action verb level is one level higher than PO2 verb; therefore correlation is high (3). 
PO5 Verb: Apply (L3) 
CO3 action verb level is two levels higher than PO5 verb; therefore correlation is high (3). 
CO4: Analyze the principles and operation of FACTS controllers. 
Action Verb: Analyze (L4) 
PO1 Verb: Apply (L3) 
CO4 action verb level is one level higher than PO1 verb; therefore correlation is high (3). 
PO2 Verb: Analyze (L4) 
CO4 action verb level is equal to PO2 verb; therefore correlation is high (3). 
PO4 Verb: Investigate (L4) 
CO4 action verb level is equal to PO4 verb; therefore correlation is high (3). 
CO5: Analyze the principles and operation of advanced FACTS controllers, including UPFC and IPFC. 
Action Verb: Analyze (L4) 
PO1 Verb: Apply (L3) 
CO5 action verb level is one level higher than PO1 verb; therefore correlation is high (3). 
PO2 Verb: Analyze (L4) 
CO5 action verb level is equal to PO2 verb; therefore correlation is high (3). 
PO5 Verb: Apply (L3) 
CO5 action verb level is one level higher than PO5 verb; therefore correlation is high (3). 
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Year/Sem IV/I Branch of Study: EEE 

Subject Code Subject Name L T/CLC/R P Credits 

23APE0210 MODERN CONTROL THEORY 
(PROFFESSIONAL ELECTIVE-V) 

2 1 0 3 

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

CO1 Apply canonical state space models and compute state transition matrices. 

CO2 Analyze controllability and observability to design pole placement state feedback. 
CO3 Analyze nonlinear system dynamics using phase-plane and describing functions. 

CO4 Evaluate linear and nonlinear system stability using Lyapunov's direct method. 

CO5 Apply optimal control problems using calculus of variations and Euler-Lagrange equations. 

 

CO Action 
Verb 

Knowledge Statement Condition Criteria 
Bloom’s 
level 

CO1 Apply  

Canonical state space 
models and state transition 
matrices 

Continuous-time linear 
systems 

 L3 

CO2 Analyze System controllability, 
observability, and pole placement 
state feedback 

 Specified closed-
loop performance 

L4 

 
CO3 

Analyze Nonlinear system dynamics Phase-plane 
techniques, describing 
functions 

 L4 

CO4 Evaluate Linear and nonlinear system 
stability 

Lyapunov's direct 
method 

 L5 

CO5 Apply Optimal control problems Calculus of variations, 
Euler-Lagrange 
equations 

State and control 
constraints 

L3 

 
SYLLABUS 

 

UNIT-I 
TITLE: State Space Analysis 

State Space Representation – Canonical forms – Controllable canonical form – Observable canonical form 

- Jordan Canonical Form - Solution of state equation – State transition matrix. 
UNIT-II 

TITLE: Controllability - Observability and Design of Pole Placement: 
Tests for controllability and observability for continuous time systems – Time varying case– Minimum 
energy control – Time invariant case – Principle of duality – Controllability and observability form 
Jordan canonical form and other canonical forms –– Effect of state feedback on controllability and 
Observability – Design of state feedback control through pole placement. 

UNIT-III 
TITLE: Nonlinear Systems: 
Introduction to nonlinear systems - Types of nonlinearities. Introduction to phase–plane analysis - 
Singular points; Describing function - basic concepts - Describing functions of non- linearities. 
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UNIT-IV 
TITLE : Stability Analysis By Lyapunov Method: 
Stability in the sense of Lyapunov – Lyapunov‘s stability and Lyapunov‘s instability theorems – Direct 
method of Lyapunov for the linear and nonlinear continuous time autonomous systems. 

UNIT-V 
TITLE: Calculus  Of  Variations: 
Minimization of functional of single function – Constrained minimization – Minimum principle – Control 
variable inequality constraints – Control and state variable inequality constraints –Euler lagrangine 
equation. 

 
Text books: 

1. Modern Control System Theory – by M. Gopal-New Age International Publishers 2ndedition 1996 

2. Modern Control Engineering – by K. Ogata - Prentice Hall of India - 3rd edition - 1998. 
Reference books: 

1. Automatic Control Systems by B.C. Kuo - Prentice Hall Publication. 

2. Control Systems Engineering by I.J. Nagarath and M.Gopal - New Age International (P) Ltd. 

3. Digital Control and State Variable Methods – by M. Gopal - Tata Mc Graw–Hill Companies 1997. 

4. Systems and Control by Stains law H. Zak - Oxford Press - 2003. 

5. Optimal control theory: an Introduction by Donald E. Kirk by Dover publications. 
 
 

Mapping of Course outcomes with Program outcomes 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 

CO1 3 2          3  

CO2 3 3          3  

CO3 3 3          3  

CO4 3 3          3  

CO5 3 2          3  

 
 

 

Mapping of Course outcomes with Program outcomes Justification Table 

CO 

No. 

CO Program 

Outcome 

s(PO) 

PO(s): 

Action verb 

and BTL (for 

PO1 to 

PO5) 

Level of 

correlation 

(0-3) 
Lesson 

Plan 
(Hrs.) 

% correlation Verb BTL 

    
Apply L3 

PO1, 
PO2 

PO1: Apply(L3) 
PO2: Analyze(L4) 

3 
2 

    
Analyze L4 

PO1, 
PO2 

PO1: Apply(L3) 
PO2: Analyze(L4) 

3 
3 

    
Analyze L4 

PO1, 
PO2 

PO1: Apply(L3) 
PO2: Analyze(L4) 

3 
3 

    
Evaluate L5 

PO1, 
PO2 

PO1: Apply(L3) 
PO2: Analyze(L4) 

3 
3 

    
Apply L3 

PO1, 
PO2 

PO1: Apply(L3) 
PO2: Analyze(L4) 

3 
2 
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CO1: Apply canonical state space models and compute state transition matrices. 
Action Verb: Apply (L3) 
PO1Verbs: Apply (L3) 
CO1 Action Verb is equal to PO1 verb; Therefore, correlation is high (3). 
PO2 Verbs: Analyze (L4) 
CO1 Action Verb is less than to PO2 verb by one level; Therefore, correlation is moderate (2). 
CO2: Analyze controllability and observability to design pole placement state feedback. 

Action Verb: : Analyze (L4) 
PO1Verbs: Apply (L3) 
CO2 Action Verb is Greater than PO1 verb by one level; Therefore, correlation is high (3). 
PO2 Verbs: Analyze (L4) 
CO2 Action Verb is equal to PO2 verb; Therefore, correlation is high (3). 
CO3: Analyze nonlinear system dynamics using phase-plane and describing functions. 
Action Verb: Analyze(L4) 

PO1Verbs: Apply (L3) 
CO3 Action Verb is Greater than PO1 verb by one level; Therefore, correlation is high (3). 
PO2 Verbs: Analyze (L4) 
CO3 Action Verb is equal to PO2 verb; Therefore, correlation is high (3). 

CO4: Evaluate linear and nonlinear system stability using Lyapunov's direct method. 
Action Verb: : Apply(L3) 
PO1Verbs: Apply (L3) 
CO4 Action Verb is equal to PO1 verb; Therefore, correlation is high (3). 
PO2 Verbs: Analyze (L4) 
CO4 Action Verb is less than PO2 verb by one level; Therefore, correlation is Moderate (2). 

CO5: Apply optimal control problems using calculus of variations and Euler-Lagrange equations. 
Action Verb: Analyze (L4) 
PO1Verbs: Apply (L3) 
CO5 Action Verb is Greater than PO1 verb by one level; Therefore, correlation is high (3). 
PO2 Verbs: Analyze (L4) 
CO5 Action Verb is equal to PO2 verb; Therefore, correlation is high (3). 
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Year/Sem IV/I Branch of Study: EEE 

Subject Code Subject Name L T/CLC/R P Credits 

23APE0211 SWITCHED MODE POWER CONVERSION 
(Professional Elective -V) 

2 1 0 3 

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

CO1 Understand the operation and state-space modeling of DC-DC converters. 

CO2 Analyze the PWM control, and performance of advanced switching mode power converters. 

CO3 Analyze the concepts, classification, and control of resonant converters and ZVS inverters. 

CO4 Analyze inverter types, control methods, and modulation techniques for DC-AC converter. 
 

CO5 Analyze the power line disturbances, UPS operations, power filters, and component 
design. 

 

 

CO 
Action 
Verb 

Knowledge Statement Condition Criteria 
Bloom’s 

level 

CO1 Understand 
Operation and state-space 

modeling of DC-DC converters 

  
L2 

CO2 Analyze PWM control and performance of 
advanced switching mode power 

converters 

  L4 

CO3 Analyze 
Concepts, classification, and 
control of resonant converters 
and ZVS inverters 

  
L4 

CO4 Analyze 
Inverter types, control methods, 
and modulation techniques  

For DC-AC conversion  

L4 

CO5 Analyze 
 Power line disturbances, UPS 
operations, power filters, and 
component design 

  
L4 

 
SYLLABUS 

UNIT-I 

TITLE: DC-DC Converters 

Principles of step-down and step-up converters – Analysis and state space modeling of Buck, 
Boost, Buck- Boost and Cuk converters – Numerical Example 

UNIT-II 

TITLE: Switching Mode Power Converters 
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Analysis and state space modelling of flyback, Forward, Luo, Half bridge and full bridge 
converters- control circuits and PWM techniques – Numerical Examples 

UNIT-III 

TITLE: Resonant Converters 

Introduction- classification- basic concepts- Resonant switch- Load Resonant converters- ZVS, 
Clamped voltage topologies- DC link inverters with Zero Voltage Switching- Series and parallel 
Resonant inverters- Voltage control – Numerical Examples 

UNIT-IV 
 

TITLE : DC-AC Converters 

Single phase and three phase inverters, control using various (sine PWM, SVPWM and 
advanced  modulation)  techniques,  various  harmonic  elimination  techniques-  Multilevel 
inverters- Concepts - Types: Diode clamped- Flying capacitor- Cascaded types- Applications 

 

 

UNIT-V 

TITLE: Power Conditioners, UPS & Filters 

Introduction- Power line disturbances- Power conditioners –UPS: offline UPS, Online UPS, 
Applications – Filters: Voltage filters, Series-parallel resonant filters, filter without series 
capacitors, filter for PWM VSI, current filter, DC filters – Design of inductor and transformer 
for PE applications – Selection of capacitors. 

 
Text books: 

1 Power Electronics: Essentials and Applications by L. Umanand, Wiley, 2009 
2 M.H. Rashid – Power Electronics handbook, Elsevier Publication, 2001. 

3 
Course material on Switched Mode Power Conversion by V Ramanarayanan, Dept. of Electrical 
Engg. IISc. Bangalore. 

Reference books: 
1 Philip T. Krein, —Elements of Power Electronics‖, Oxford University Press, 201 

2 
Ned Mohan, Tore.M.Undeland, William.P.Robbins, Power Electronics converters, 
Applications and design, 3rd Edition, John Wiley and Sons, 2006 

3 
M.H. Rashid, Power Electronics circuits, devices and applications, 3rd Edition Prentice 
Hall of India New Delhi, 2007. 

Web Resources: 
1 https://nptel.ac.in/courses/108108036 
2 https://nptel.ac.in/courses/108105180 

 

Mapping of Course outcomes with Program outcomes (High-3, Medium-2, Low-1) 

CO/PO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 

CO1 2 2 2          1 

CO2 3 3 3          3 

CO3 3 3 3          3 

CO4 3 3 3          3 

CO5 3 3 3          3 

 
 

https://nptel.ac.in/courses/108108036
https://nptel.ac.in/courses/108105180


AK 23 REGULATIONS 
ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI 

(AUTONOMOUS) 
Department of Electrical and Electronics Engineering 

 

 
 
 

Mapping of Course outcomes with Program outcomes Justification Table  

 
CO 

No. 

CO  
Program 

Outcomes 

(PO) 

PO(s): Action 

verb and BTL 

(for PO1 to 

PO5) 

 
Le

v

el 

of 

co

rr

el

at

io

n 

(1

-

3) 

Lesson 

Plan 

(Hrs.) 

 
% 

 
correlation 

 
Verb 

 
BTL 

 
1 

   
Understand L2 

PO1, 

PO2, 

PO3 

PO1: Apply (L3) 

PO2: Identify (L3) 

PO3: Develop (L3) 

2 

2 

2 

 
2 

   
Analyze L4 

PO1, 

PO2, 

PO3 

PO1: Apply (L3) 

PO2: Identify (L3) 

PO3: Develop (L3) 

3 

3 

3 

 
3 

   
Analyze L4 

PO1, 

PO2, 
PO3 

PO1: Apply (L3) 

PO2: Identify (L3) 
PO3: Develop (L3) 

3 

3 

3 

 
4 

   
Analyze L4 

PO1, 

PO2, 

PO3 

PO1: Apply (L3) 

PO2: Identify (L3) 

PO3: Develop (L3) 

3 

3 

3 

 

 
5 

   
Analyze L4 

PO1, 

PO2, 

PO3 

PO1: Apply (L3) 

PO2: Identify (L3) 

PO3: Develop (L3) 

3 

3 

3 
 
 

 
 

 
 

 
 
 

 
 
 
 

 

 
 
 

CO1: Understand the operation and state-space modeling of DC-DC converters. 
Action Verb: Understand 

PO1 Verb: Apply(L3) 
CO1 Action Verb level is less than two levels to PO1 verb; Therefore correlation is moderate (2). 

PO2 Verb: Identify (L3) 
CO1 Action Verb level is less than two levels to PO2 verb; Therefore correlation is moderate (2). 

PO3 Verb: Develop (L3) 
CO1 Action Verb level is less than two levels to PO3 verb; Therefore correlation is moderate (2). 

CO2: Analyze the PWM control, and performance of advanced switching mode power converters. 

Action Verb: Analyze 

PO1 Verbs: Apply (L3) 
CO2 Action Verb level is More than to PO1 verb; Therefore correlation is High(3). 

PO2 Verb: Identify (L3) 

CO2 Action Verb level is More than to PO2 verb; Therefore correlation is High(3). 

PO3 Verb: Develop (L3) 

CO2 Action Verb level is More than to PO3 verb; Therefore correlation is High(3). 
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CO3: Analyze the concepts, classification, and control of resonant converters and ZVS inverters. 

Action Verb: Analyze 

PO1 Verbs: Apply (L3) 
CO3 Action Verb level is More than to PO1 verb; Therefore correlation is High(3). 

PO2 Verb: Identify (L3) 

CO3 Action Verb level is More than to PO2 verb; Therefore correlation is High(3). 

PO3 Verb: Develop (L3) 

CO3 Action Verb level is More than to PO3 verb; Therefore correlation is High(3). 

CO4: Analyze inverter types, control methods, and modulation techniques for DC-AC converter. 

Action Verb: Analyze 

PO1 Verbs: Apply (L3) 
CO4 Action Verb level is More than to PO1 verb; Therefore correlation is High(3). 

PO2 Verb: Identify (L3) 

CO4 Action Verb level is More than to PO2 verb; Therefore correlation is High(3). 

PO3 Verb: Develop (L3) 

CO4 Action Verb level is More than to PO3 verb; Therefore correlation is High(3). 
CO5: Analyze the power line disturbances, UPS operations, power filters, and component design 

Action Verb: Analyze 

PO1 Verbs: Apply (L3) 
CO5 Action Verb level is More than to PO1 verb; Therefore correlation is High(3). 

PO2 Verb: Identify (L3) 

CO5 Action Verb level is More than to PO2 verb; Therefore correlation is High(3). 

PO3 Verb: Develop (L3) 

CO5 Action Verb level is More than to PO3 verb; Therefore correlation is High(3). 
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Year/Sem IV/I Branch of Study: EEE 

Subject Code Subject Name L T/CLC P Credits 

23APE0212 Electrical Distribution System 
Professional Elective- V 2 1 0 3 

 

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

CO1 Understand the fundamental concepts of distribution systems. 

CO2 Analyze the distribution system substations and various loads. 

CO3 Analyze the load flow solutions in the distribution system. 

CO4 Evaluate voltage drop and power loss calculations. 

CO5 Understand the concepts of SCADA, automation distribution system and management. 
 

 
CO 

Action 

Verb 

 
Knowledge Statement 

 
Condition 

 
Criteria 

Bloom’ 
s 

level 

CO1 Understand Distribution systems 
fundamentals 

  
L2 

CO2 Analyze Substations and modelling of 
various loads 

  
L4 

CO3 Analyze Load flow solutions in distribution 
system 

  
L4 

CO4 Evaluate Voltage drops and power loss 
calculations 

  
L5 

CO5 Understand SCADA, Automation distribution 
system and management. 

  
L2 

 

SYLLABUS 

UNIT-I 

TITLE: DISTRIBUTION SYSTEM FUNDAMENTALS 

Brief description about electrical power transmission and distribution systems, Different types 

of distribution sub-transmission systems, Substation bus schemes, Factors effecting the 

substation location,  Factors effecting the primary feeder rating, types of primary feeders, 

Factors affecting the primary feeder Voltage level, Factors effecting the primary feeder loading. 

UNIT-II 

TITLE: DISTRIBUTION SYSTEM SUBSTATIONS AND LOADS 
Substations: Rating of a distribution substation for square and hexagonal shaped distribution 

substation, service area with “n” primary feeders, K constant, radial feeder with uniformly and 

non-uniformly distributed loading, Benefits derived through optimal location of substations. 

Loads: Various types of loads, Definitions of various terms related to system loading, description 
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of distribution transformer loading, feeder loading, Relationship between Load factor and Loss 

factor, modelling of star and delta connected loads. 
UNIT-III 

TITLE: DISTRIBUTION SYSTEM LOAD FLOW 

Exact line segment model, Modified line model, approximate line segment model, Step-Voltage 

Regulators, Line drop compensator, Forward/Backward sweep distribution load flow algorithm 

- Numerical problems 

UNIT-IV 

TITLE : VOLTAGE DROP AND POWER LOSS CALCULATION 

Analysis of non-three phase primary lines, concepts of four-wire multi-grounded common-

neutral distribution system, Percent power loss calculation, Distribution feeder cost calculation 

methods, Capacitor installation types ,series and Shunt capacitors, Types of three-phase 

capacitor-bank connections, Procedure for best capacitor location, Economic justification for 

capacitors –Numerical problems. 

UNIT-V 

TITLE: DISTRIBUTION AUTOMATION 

Distribution automation, distribution management systems, distribution automation system 

functions, Basic SCADA system, Consumer Information Service (CIS)- – Geographical 

Information System (GIS) –  Automatic Meter Reading (AMR), Outage management, decision 

support applications, substation automation, control feeder automation. 

 

Text books: 

1. Distribution System Modelling and Analysis, William H. Kersting, CRC Press, Newyork , 
2002. 

2. Electric Power Distribution System Engineering, TuranGonen, McGraw-HillInc., New Delhi, 
1986 

Reference books: 

1. Control and automation of electrical power distribution systems, James North cote - Green 

and 

 Robert Wilson, CRC Press (Taylor & Francis), New York, 2007. 

2. Biswarup Das, Power distribution Automation, IET publication, 2016. 

3. Dr. M. K. Khedkar, Dr. G. M. Dhole, Electric Power Distribution Automation, Laxmi 

Publications, First 

 edition, 2017 

Web Resources: 

1. https://onlinecourses.nptel.ac.in/noc22_ee126/preview 
 

 

 

 

 

https://onlinecourses.nptel.ac.in/noc22_ee126/preview
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Mapping of Course outcomes with Program outcomes Justification Table 

 

 
CO 

No. 

C 
O  

Program 

Outcom 

es (PO) 

 
PO(s): 

Action verb 
and BTL(for 

PO1 toPO5) 

 
Level of 

correlatio 

n (0-3) 

Lesso 
n 

Plan 

(Hrs.) 

 
% 

 
correlation 

 
Verb 

 
BT 
L 

1    Understand L2 PO1, PO1:Appply (L3) 2 
 PO2 PO2:Analyze(L4) 1 

2    Analyze L4 PO1, PO1:Appply (L3) 3 

 PO2, 

PO3 

PO2:Analyze(L4) 

PO3:Design(L6) 

3 
1 

3    Analyze L4 PO1, PO1:Appply (L3) 3 
 PO2, 

PO3 

PO2:Analyze(L4) 

PO3:Design(L6) 

3 
1 

4    Evaluate L5 PO1, PO1:Appply (L3) 3 

 PO2, 

PO3 

PO2:Analyze(L4) 

PO3:Design(L6) 

3 
2 

5    Understand L2 PO1, PO1:Appply (L3) 2 
 PO2 PO2:Analyze(L4) 1 

 

 

CO1: Understand the concepts of distribution systems fundamentals. 

Action Verb: Understand (L2) 

PO1 Verbs: Apply (L3) 

CO1 Action Verb is less than PO1 verb by one level; Therefore, correlation is Moderate (2). 

PO2 Verbs: Analyze (L4) 

CO1 Action Verb is less than PO2 verb by two level; Therefore, correlation is low (1). 
CO2: Analyze the distribution system substations and loads. 

Action Verb: Analyze (L4) 

PO1 Verbs: Apply (L3) 

CO2 Action Verb is greater than PO1 verb by one level; Therefore, correlation is high (3). 

PO2 Verbs: Analyze (L4) 

Mapping of Course outcomes with Program outcomes 

CO/PO PO 1 PO 2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO1 0 PO1 1 PSO 1 PSO2 

CO1 2 1          1 2 

CO2 3 3 1         3 3 

CO3 3 3 1         3 3 

CO4 3 3 2         3 3 

CO5 2 1          1 2 
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CO2 Action Verb is same to PO2 verb; Therefore, correlation is high (3). 

PO3 Verbs: Design (L6) 

CO2 Action Verb is less than PO3 verb by two level; Therefore, correlation is low (1). 

CO3: Analyze the load flow solutions in the distribution system. 

Action Verb: Analyze (L4) 

PO1 Verbs: Apply (L3) 

CO3 Action Verb is greater than PO1 verb by one level; Therefore, correlation is high (3). 

PO2 Verbs: Analyze (L4) 

CO3 Action Verb is same to PO2 verb; Therefore, correlation is high (3). 

PO3 Verbs: Design (L6) 

CO3 Action Verb is less than PO3 verb by two level; Therefore, correlation is low (1). 

CO4: Evaluate voltage drop and power loss calculations. 
Action Verb: Action Verb: Evaluate (L5) 

PO1 Verbs: Apply (L3) 

CO4 Action Verb is greater than PO1 verb by two level; Therefore, correlation is high (3). 
PO2 Verbs: Analyze (L4) 
CO4 Action Verb is greater than PO2 verb by one level; Therefore, correlation is high (3). 
PO3 Verbs: Design (L6) 
CO4 Action Verb is less than PO3 verb by one level; Therefore, correlation is moderate (2). 
CO5: Understand the concepts of SCADA, automation distribution system and management. 
Action Verb: Understand (L2) 
PO1 Verbs: Apply (L3) 

CO1 Action Verb is less than PO1 verb by one level; Therefore, correlation is Moderate (2). 

PO2 Verbs: Analyze (L4) 

CO1 Action Verb is less than PO2 verb by two level; Therefore, correlation is low (1). 
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Open Elective - III 

 

Subject Code 

 23AOE9917 

 
EMPLOYABILITY SKILLS OPEN 

ELECTIVE-III 

 L    T     P  

3     0      0 
Credit: 3 

 CLC 

 2 

 
Course Outcomes (CO): By the end of the program students will be able to 

 
Blooms 
Level 

CO1: Understand the importance of goals, self-management and 
knowledge of SWOC. 
CO2: Apply the knowledge of writing skills in preparing eye-catchy 
resumes 
CO3: Analyse various forms of Presentation skills 
CO4: Apply the principles of group behavior, team dynamics, and corporate 
etiquette 
CO5: Apply effective job search strategies for improving skills required for 

employability. 

 

 L2 
 
L3 
L4 
L3 
L3 

 

CO Action 

Verb 

Knowledge Statement Condition Criteria Blooms 

level 

1 Understan

d 

the importance of 
goals, self-management 
and knowledge of 
SWOC.  

  L2 

2 Apply the knowledge of writing 

skills in preparing eye-catchy 

resumes  

 in 

preparing 

eye-

catchy 

resumes 

L3 

3 Analyze various forms of Presentation 

skills  

  L4 

4 Apply the principles of group 

behavior, team dynamics, 

and corporate etiquette  

  L3 

5 Apply effective job search strategies 

for improving skills required 

for employability. 

 strategies 

for 

improvin

g skills 

required 

for 

employab

ility 

L3 

 

 

 

 

 

 

 

 
UNIT - I Goal Setting and Self-Management Lecture Hrs 

Definition, importance, types of Goal Setting – SMART Goal Setting – Advantages-
Motivation – Intrinsic and Extrinsic Motivation – Self-Management - Knowing about self – 
SWOC Analysis 
UNIT - II Writing Skills Lecture Hrs 
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Definition, significance, types of writing skills – Resume writing Vs CV Writing - E-Mail 
writing, Cover Letters - E-Mail Etiquette -SoP (Statement of Purpose) 
UNIT - III Technical Presentation Skills Lecture Hrs 

Nature, meaning & significance of Presentation Skills – Planning, Preparation, Presentation, 
Stage Dynamics –Anxiety in Public speaking (Glossophobia)- PPT & Poster Presentation 
UNIT - IV Group Presentation Skills Lecture Hrs 

Body Language – Group Behaviour - Team Dynamics – Leadership Skills – Personality 
Manifestation- Group Discussion-Debate –Corporate Etiquette 
UNIT - V Job Cracking Skills Lecture Hrs 
Nature, characteristics, importance & types of Interviews – Job Interviews – Skills for 
success – Job searching skills - STAR method - FAQs- Answering Strategies – Mock 
Interviews 
Textbooks: 
1. Sabina Pillai, Agna Fernandez. Soft Skills & Employability Skills,2014.Cambridge Publisher. 
2. Alka Wadkar. Life Skills for Success, Sage Publications, 2016. 
Reference Books: 
1. Gangadhar Joshi. Campus to Corporate Paperback , Sage Publications. 2015 
2. Sherfield Montogomery Moody,Cornerstone Developing Soft Skills, Pearson 

Publications. 4 Ed. 2008 
3. Shikha Kapoor. Personality Development and Soft Skills - Preparing for Tomorrow .1 

Edition, Wiley, 2017. 
4. M. Sen Gupta, Skills for Employability, Innovative Publication, 2019. 
5. Steve Duck and David T McMahan, The Basics f Communication Skills A 

Relational Perspective, Sage press, 2012. 
Online Learning Resources: 

1. https://youtu.be/gkLsn4ddmTs 
2. https://youtu.be/2bf9K2rRWwo 
3. https://youtu.be/FchfE3c2jzc 
4. https://youtu.be/xBaLgJZ0t6A?list=PLzf4HHlsQFwJZel_j2PUy0pwjVUgj7K

lJ 
5. https://www.youtube.com/c/skillopedia/videos 
6. https://onlinecourses.nptel.ac.in/noc25_hs96/preview 
7. https://onlinecourses.nptel.ac.in/noc21_hs76/preview 
8. https://archive.nptel.ac.in/courses/109/107/109107172/# 
9. https://archive.nptel.ac.in/courses/109/104/109104107/ 

 
 

Mapping of Course outcomes with Program outcomes (High-3, Medium-2, Low-1) 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO1
0 

PO1
1 

PSO
1 

PSO2 

CO1        
2 2 

    

CO2        
 2 

    

CO3 
       

 3 
    

CO4 
       

2 2 
    

CO5        
2 2 

    

 

 

 

 

https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Alka%2BWadkar&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Gangadhar%2BJoshi&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Sherfield%2B%2BMontogomery%2B%2Bmoody&search-alias=stripbooks
https://youtu.be/gkLsn4ddmTs
https://youtu.be/2bf9K2rRWwo
https://youtu.be/FchfE3c2jzc
https://youtu.be/xBaLgJZ0t6A?list=PLzf4HHlsQFwJZel_j2PUy0pwjVUgj7KlJ
https://youtu.be/xBaLgJZ0t6A?list=PLzf4HHlsQFwJZel_j2PUy0pwjVUgj7KlJ
https://www.youtube.com/c/skillopedia/videos
https://onlinecourses.nptel.ac.in/noc25_hs96/preview
https://onlinecourses.nptel.ac.in/noc21_hs76/preview
https://archive.nptel.ac.in/courses/109/107/109107172/
https://archive.nptel.ac.in/courses/109/104/109104107/
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CO-PO mapping justification: 

 

C

O 

Percentage of  

contact hours over 

the total planned 

contact hours 

CO 

Program 

Outcome 

(PO) 

PO(s): Action 

verb and BTL 

(for PO1 to 

PO5) 

Level of 

Correlation 

(0-3) 
Lesson 

Plan (Hrs) 

% Co

rr. 

Verb BTL 

1       Thumb Rule  

2       Thumb Rule  

3       Thumb Rule  

4       Thumb Rule  

5       Thumb Rule  

 

 

CO1: Understand the importance of goals, self-management and knowledge of SWOC. 
Action Verb: Understand (L2) 

CO1 Action Verb Understand is of BTL 2. Using Thumb rule, L2 correlates PO6 to 

PO11 as moderate (2). 

 

CO2: Apply the knowledge of writing skills in preparing eye-catchy resumes. 
Action Verb: Apply (L3) 

CO2 Action Verb Apply is of BTL 3. Using Thumb rule, L3 correlates PO6 to PO11 as 

moderate (2) 

 

CO3: Analyze various forms of Presentation skills 
Action Verb: Analyze (L4) 
CO3 Action Verb Analyze is of BTL 4. Using Thumb rule, L4 correlates PO6 to PO11 as high (3). 

 

CO4: Apply the principles of group behavior, team dynamics, and corporate etiquette 
Action Verb: Apply (L3) 

CO4 Action Verb Apply is of BTL 3. Using Thumb rule, L3 correlates PO6 to PO11 as moderate 

(2) 

 

CO5: Apply effective job search strategies for improving skills required for employability. 

Action Verb: Apply (L3) 

CO5 Action Verb Apply is of BTL 3 Using Thumb rule, L3 correlates PO6 to PO11 as moderate 

(2). 
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Open Elective - IV 

 
 

Course Code Year & Sem INTERNET OF THINGS 
(Open Elective-IV) 

L T / CLC P C 

23AOE0509 IV-I 2 1 0 3 

Course Outcomes: 
After studying the course, student will be able to 
CO1: Understand the application and characteristics of 
IoT CO2: Apply design concept to build IoT solutions 
CO3: Analyze various M2M and IoT architectures to optimize device 
communication CO4: Analyze design issues to address the challenges in IoT 
applications 
CO5: Design IoT solutions using sensors, actuators and Devices 

 

CO 
Action 
Verb 

Knowledge Statement Condition Criteria 
Blooms 
level 

CO1 Understand 
the application and 
characteristics of IoT 

  
L2 

CO2 Apply 
design concept to build IoT 
solutions 

  
L3 

 
CO3 

 
Analyze 

various M2M and IoT 
architectures 

 to optimize 
device 
communication 

 
L4 

CO4 Analyze 
design issues to address the 
challenges in IoT applications 

  
L4 

 
CO5 

 
Design 

 
IoT solutions 

using sensors, 
actuators and 
Devices 

  
L6 

 
UNIT – I Introduction to IoT 8 Hrs 

Definition and Characteristics of IoT, physical design of IoT, IoT protocols, IoT communication models, IoT 
Communication APIs, Communication protocols, Embedded Systems, IoT Levels and Templates. 

UNIT – II Prototyping IoT Objects using Microprocessor/Microcontroller 9 Hrs 

Working principles of sensors and actuators, setting up the board – Programming for IoT, Reading from 
Sensors, Communication: communication through Bluetooth, Wi-Fi. 

UNIT – III IoT Architecture and Protocol 8 Hrs 

Architecture Reference Model- Introduction, Reference Model and architecture, IoT reference Model, 
Protocols- 6LowPAN, RPL, CoAP, MQTT, IoT frameworks- Thing Speak 

UNIT – IV Device Discovery and Cloud Services for IoT 8 Hrs 

Device discovery capabilities- Registering a device, Deregister a device, Introduction to Cloud Storage 
models and communication APIs Web-Server, Web server for IoT. 

UNIT – V UAV IoT 10 Hrs 

Introduction to Unmanned Aerial  Vehicles/Drones, Drone Types.  Applications: Defense, Civil, 
Environmental Monitoring; UAV elements and sensors- Arms, motors, Electronic Speed Controller(ESC), 
GPS, IMU, Ultra sonic sensors; UAV Software –Arudpilot, Mission Planner, Internet of Drones(IoD)- Case 
study FlytBase. 

Textbooks: 

1. Vijay Madisetti and ArshdeepBahga, —Internet of Things (A Hands-on-Approach)‖, 1st Edition, VPT, 

2014. 
2. Handbook of unmanned aerial vehicles, K Valavanis; George J Vachtsevanos, New York, Springer, 
Boston, Massachusetts : Credo Reference, 2014. 2016. 

Reference Books: 

1. Jan Holler, VlasiosTsiatsis, Catherine Mulligan, Stefan Avesand, Stamatis Karnouskos, David Boyle, 
— From Machine-to-Machine to the Internet of Things: Introduction to a New Age of Intelligence‖, 1st 

Edition, Academic Press, 2014. 
2. Arshdeep Bahga, Vijay Madisetti - Internet of Things: A Hands-On Approach, Universities Press, 2014. 

 
3. The Internet of Things, Enabling technologies and use cases – Pethuru Raj, Anupama C. Raman, CRC 

Press. 
4. Francis daCosta, —Rethinking the Internet of Things: A Scalable Approach to Connecting Everything‖, 

1st Edition, Apress Publications, 2013 
5. CunoPfister, Getting Started with the Internet of Things, O‟Reilly Media, 2011, ISBN: 9781-4493-

9357-1 
6. DGCA RPAS Guidance Manual, Revision 3 – 2020 
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7. Building Your Own Drones: A Beginners' Guide to Drones, UAVs, and ROVs, John Baichtal 

Online Learning Resources: 
1. https://www.arduino.cc/ 
2.https://www.raspberrypi.org/ 
3. https://nptel.ac.in/courses/106105166/5 
4. https://nptel.ac.in/courses/108108098/4 

Mapping of course outcomes with program outcomes 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 

CO1 2 3          1 1 

CO2 3  3 2 3 2      1 1 

CO3 3 3 3 3  3 3     2 1 

CO4 3 3 3 3  3      2 1 

CO5  3 3 3 3 3     3 1 1 

(Levels of Correlation, viz., 1-Low, 2-Moderate, 3 High) 
Correlation 

Matrix 

Unit 
No. 

CO Program 
Outcome 
(PO) 

PO(s) :Action 
Verb and BTL(for 
PO1 to PO11) 

Level of 
Correlation 
(0-3) 

Lesson 

plan(Hrs) 

% Correlation Co’s 
Action 
verb 

BTL 

 
1 

 
8 

 
19% 

 
2 

CO1: 
Understand 

 
L2 

PO1 
PO2 

PO1: Apply(L3) 
PO2: 
Interpret(L2) 

2 
3 

 

 
2 

 

 
9 

 

 
21% 

 

 
3 

 

 
CO2: Apply 

 

 
L3 

PO1 
PO3 
PO4 
PO5 
PO6 

PO1: Apply(L3) 
PO3: Develop(L3) 
PO4: Analyze(L4) 
PO5: Apply(L3) 
PO6: Thumb rule 

3 
3 
2 
3 
2 

 
 

 
3 

 
 

 
8 

 
 

 
19% 

 
 

 
2 

 
 

 
CO3 : 
Analyze 

 
 

 
L4 

 
PO1 
PO2 
PO3 
PO4 
PO6 
PO7 

PO1: Apply(L3) 
PO2: Identify (L3) 
PO3: Develop(L3) 
PO4: Analyze(L4) 
PO6: Thumb rule 
PO7: Thumb 
rule 

 
3 
3 

3 
3 
3 
3 

 
 

 
4 

 
 

 
8 

 
 

 
19% 

 
 

 
2 

 

 
CO4 : 
Analyze 

 
 

 
L4 

PO1 
PO2 
PO3 
PO4 
PO6 

PO1: Apply(L3) 
PO2: Identify (L3) 
PO3: Develop(L3) 
PO4:  Analyze(L4) 
PO6: Thumb 
rule 

 
3 
3 
3 
3 
3 

 
 
 

 
5 

 
 
 

 
10 

 
 
 

 
23% 

 
 
 

 
3 

 
 

 
CO5 : 
Design 

 
 
 

 
L6 

PO2 
PO3 
PO4 
PO5 
PO6 
PO11 

PO2: Identify (L3) 
PO3: Develop(L3) 
PO4: Analyze(L4) 
PO5: Apply(L3) 
PO6: Thumb rule 
PO11: Thumb 
rule 

3 
3 
3 
3 
3 
3 

 43 100%       

Justification Statements : 

 
CO1: Understand the application and characteristics of 
IoT Action Verb : Understand(L2) 
PO1 Verb : Apply(L3) 
CO1 Action verb is less than PO1 verb by one level. Therefore the correlation is medium (2) 
PO2 Verb : Interpret(L2) 
CO1 Action verb is same as PO2 verb. Therefore the correlation is high 
(3) CO2: Apply design concept to build IoT solutions 

Action Verb : Apply 
(L3) PO1: Apply(L3) 
CO2 Action verb is same level as PO1 verb. Therefore the correlation is high (3) 

PO3: Develop(L3) 
CO2 Action verb is same level as PO3 verb. Therefore the correlation is high (3) 
PO4: Analyze(L4) 

https://www.arduino.cc/
https://www.raspberrypi.org/
https://nptel.ac.in/courses/106105166/5
https://nptel.ac.in/courses/108108098/4
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CO2 Action verb is less than PO4 verb by one level. Therefore the correlation is moderate (2) 
PO5: Apply(L3) 
CO2 Action verb is same level as PO1 verb. Therefore the correlation is high (3) 
PO6: Thumb rule 
Some of IoT applications are used in society for heath ,safety, legal and cultural issues, . Therefore the 

correlation is moderate(2) 

 
CO3: Analyze various M2M and IoT architectures to optimize device 
communication Action Verb : Analyze(L4) 
PO1: Apply(L3) 
CO3 Action verb is greater than PO1 verb . Therefore the correlation is high (3) 
PO2: Identify (L3) 

CO3 Action verb is greater than PO2 verb . Therefore the correlation is high (3) 
PO3: Develop(L3) 
CO2 Action verb is greater than PO3 verb . Therefore the correlation is high (3) 
PO4: Analyze(L4) 
CO2 Action verb is same as PO4 verb . Therefore the correlation is high(3) 
PO6 : Thumb rule 

It is used to Illustrating the IoT design in Home automation, Cities, Environment, agriculture, 
productivity applications Therefore the correlation is high(3) 
PO7: Thumb rule 
Since ethical principles should be followed by IoT Technologies. Hence the correlation is high(3) 

 
CO4: Analyze design issues to address the challenges in IoT 

applications Action Verb : Analyze(L4) 
PO1: Apply(L3) 
CO4 Action verb is greater than as PO1 verb. Therefore the correlation is high (3) 
PO2: Identify (L3) 
CO3 Action verb is greater than PO2 verb . Therefore the correlation is high(3) 
PO3: Develop(L3) 
CO2 Action verb is greater than PO3 verb . Therefore the correlation is high(3) 

PO4: Analyze(L4) 
CO2 Action verb is same as PO4 verb. Therefore the correlation is high(3) 
PO5: Apply(L3) 
CO4 Action verb is greater than PO5 verb. Therefore the correlation is high (3) 

PO6: Thumb rule 
Since ethical principles shall be followed in IEEE protocals. Therefore the correlation is high(3) 

 
CO5: Design IoT solutions using sensors, actuators and Devices 
Action Verb : Design(L6) 
PO2: Review (L2) 
CO3 Action verb is greater than PO2 verb . Therefore the correlation is high(3) 
PO3: Develop(L3) 
CO2 Action verb is greater than PO2 verb. Therefore the correlation is high(3) 

PO4: Analyze(L4) 
CO2 Action verb is greater than PO4 verb. Therefore the correlation is high(3) 
PO5: Apply(L3) 
CO4 Action verb is greater than PO2 verb. Therefore the correlation is high (3) 

PO6 : Thumb rule 
Since ethical principles should be followed to Zigbee devices. Therefore the correlation is high(3) 
PO11: Thumb rule 
To create robust and scalable networks by Zigbee. Therefore the correlation is high(3) 
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Year/Sem IV/I Branch of Study: EEE 

Subject Code Subject Name L T/CLC P Credits 

23ASE0203 
POWER SYSTEMS AND SIMULATION 

LAB (Skill Enhancement Course) 
0 0 2 2 

 

 

 
 

CO 
Action 
Verb 

 
Knowledge Statement 

 
Condition 

 
Criteria 

Bloom’ 
s 

level 

CO1 Evaluate 
Sequence  impedance's,  sub  transient 
reactance for synchronous Machine and 
fault currents. 

  
L5 

CO2 Create Equivalent Circuit of three winding 
transformer 

  L6 

CO3 Understand Formation of Ybus & Zbus By using MATLAB  L2 

CO4 Evaluate 
Gauss Seidel & Fast Decoupled Load 
flow studies. 

By Using MATLAB  L5 

CO5 Apply 
Model for single area load frequency 
problem. 

By Using MATLAB  L3 

 
List of Experiments 

CHOOSE ANY TEN FROM THE FOLLOWING LIST: 

 

Sl. 

No 
Name of the Experiment CO 

1. Determination of Sequence Impedances of Cylindrical Rotor Synchronous Machine CO1 

2. Determination of Sequence Impedances of salient pole Synchronous Machine CO1 

3. LG Fault Analysis on an unloaded alternator CO1 

4. LL Fault Analysis on conventional phases CO1 

5. LLG Fault Analysis CO1 

6. LLLG Fault Analysis CO1 

7. Determination of Sub transient reactance of salient pole synchronous machine CO1 

8. Equivalent circuit of three winding transformer. CO2 

9. YBus formation using Soft Tools CO3 

10 ZBus formation using Soft Tools CO3 

COURSE OUTCOMES: 

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

CO1 
Evaluate sequence impedance and sub transient reactance of synchronous machine, fault 

currents. 

CO2 Create the equivalent circuit of three winding transformer. 

CO3 Understand MATLAB program for formation of Y and Z buses. 

CO4 Evaluate MATLAB program for Gauss-Seidel and Fast Decouple Load Flow studies. 

CO5 Apply SIMULINK model for single area load frequency problem. 



AK23REGULATIONS 
ANNAMACHARYAINSTITUTEOFTECHNOLOGYANDSCIENCES,TIRUPATI 

(AUTONOMOUS) 
Department of Electrical and Electronics Engineering 

 

11 Gauss-Seidel load flow analysis using Soft Tools CO4 

12 Newton-Raphson load flow analysis using Soft Tools CO4 

13 Fast decoupled load flow analysis using Soft Tools CO4 

14 Solve the Swing equation and Plot the swing curve CO5 

15 
Develop a model for a un controlled single area load frequency control problem and 
simulate the same using Soft Tools. 

CO5 

16 
DevelopamodelforPIcontrolledsinglearealoadfrequencycontrolproblemandsimulatethe 
same using Soft Tools. 

CO5 

17 
Developamodelforauncontrolledtwoarealoadfrequencycontrolproblemandsimulatethe 
same using Soft Tools. 

CO5 

18 
Develop a mode for PI controlled two area load frequency control problem and 

simulate the same using Soft Tools. 
CO5 

 

Reference books: 

1 
O.P. Arora, —Power Electronics Laboratory: Theory, Practice and Organization (Narosa series in 

Power and Energy Systems)‖, Alpha Science International Ltd., 2007. 

2 
M. H. Rashid, —Simulation of Electric and Electronic circuits using PSPICE‖, M/s PHI 

Publications. 

3 PSPICE A/D user‘s manual – Microsim, USA. 

Web Resources: 

1 http://vlabs.iitb.ac.in/vlabs-ev/labs/mit_bootcamp/power_electronics/labs/index.php 

 

Mapping of Course outcomes with Program outcomes (High-3, Medium-2, Low-1) 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO1
0 

PO1
1 

PSO
1 

PSO2 

CO1 1 2       3   1  

CO2 1 3       3   1  

CO3 
2 2   2    3   2  

CO4 
1 2   1    3   1  

CO5 3 3   3    3   3  

 
CO-PO JUSTIFICATION: 
 

 
CO 

No. 

CO 
Program 

Outcomes 

(PO) 

PO(s): Action verb and 
BTL 

(for PO1 to PO5) 

 
Level of 

correlation (1-

3) 

 
Verb 

 
BTL 

1 Evaluate L5 
PO1, 
PO2, 
PO9 

PO1:Apply(L3) 
PO2:Formulate(L6) 
PO9:Thumb Rule 

3 
2 
3 

2 Create L6 
PO1, 
PO2, 
PO9 

PO1:Apply(L3) 
PO2:Formulate(L6) 
PO9:Thumb Rule 

3 
3 
3 

http://vlabs.iitb.ac.in/vlabs-ev/labs/mit_bootcamp/power_electronics/labs/index.php
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3 Understand L2 

PO1, 
PO2, 
PO5, 
PO9 

PO1:Apply(L3) 
PO2:Identify(L3) 
PO5:Apply(L3) 

PO9:Thumb Rule 

2 
2 
2 
3 

 
4 Evaluate L5 

PO1, 
PO2, 
PO5, 
PO9 

PO1:Apply(L3) 
PO2:Identify(L3) 
PO5:Apply(L3) 

PO9:Thumb Rule 

3 
3 
3 
3 

 
5 Apply L3 

PO1, 
PO2, 
PO5, 
PO9 

PO1:Apply(L3) 
PO2:Identify(L3) 
PO5:Apply(L3) 

PO9:Thumb Rule 

3 
3 
3 
3 

CO1:- Evaluate sequence impedance and sub transient reactance of synchronous machine, 

fault currents. 

Action Verb: Evaluate 
(L5) PO1: Apply(L3) 

CO1ActionVerb is Greater than PO1 verb by two level; Therefore correlation is High 

(3). 

PO2: Formulate (L6) 

CO1 Action Verb is less than PO2 verb by one level; Therefore correlation is 

moderate (2).  

PO9: Using Thumb Rule, CO1 Correlated to PO9 as high (3) 

CO2:-Create the equivalent circuit of three winding transformer 
Action Verb: Create (L6)  
PO1: Apply (L3) 
CO2 Action Verb is Greater than PO1 verb by two level; Therefore correlation is high (3). 

PO2: Formulate (L6) 

CO2: Action Verb is same PO2 verb; Therefore correlation is high 
(3).  

PO9: Using Thumb Rule, CO2 Correlated to PO9 as high (3) 

CO3:-Understand MATLAB program for formation of Y and Z buses. 

Action Verb: Understand (L2)  

PO1: Apply (L3) 

 CO3 Action Verb is Less than PO1 verb by one level; Therefore correlation is 
moderate (2).  

PO2: Identify (L3) 

CO3 Action Verb is Less than PO2 verb by one level; Therefore correlation is 

moderate (2). 

PO5: Apply (L3) 

CO3Action Verb is Less than PO5 verb by one level; Therefore correlation is 
moderate (2). 

PO9: Using Thumb Rule, CO3 Correlated to PO9 as high (3) 

CO4:-Evaluate MATLAB program for Gauss-Seidel and Fast Decouple Load Flow studies. 

Action Verb: Evaluate (L5)  

PO1: Apply (L3) 

CO4 Action Verb is Greater than PO1 verb by two level; Therefore correlation is high 

(3).  

PO2: Formulate (L6) 

CO4 Action Verb is Less than PO2 verb by one level; Therefore correlation is 
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moderate (2).  

PO5: Apply (L3) 

CO4 Action Verb is Greater than PO5 verb by two level; Therefore correlation is 

high (1). 

PO9: Using Thumb Rule, CO4 Correlated to PO9 as high (3) 

 
CO5:-Apply SIMULINK model for single area load frequency problem. 

Action Verb: Apply (L3)  

PO1: Apply (L3) 
CO5 Action Verb is same PO1verb; Therefore correlation is high (3).  

PO2: Identify (L3) 

CO5 Action Verb is same PO2verb; Therefore correlation is high (3).  

PO5: Apply (L3) 

CO5ActionVerb is same PO5verb; Therefore correlation is high (3).  

PO9: Using Thumb Rule, CO5 Correlated to PO9 as high (3). 
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AUDIT COURSE 

 
Course Code Year & Sem Gender Sensitization 

(Common to All Branches of Engineering) 

L T P C 

23AMCMB01 IV-I 2 0 0 0 

Course Outcomes: After the completion of the course Student should be able to 

CO1: Understand the fundamental concepts, construction, and socialization of gender in the context of gender identity 

for social development. 

CO2: Apply gender roles, relationships, discrimination in the context of sex selection, declining sex ratio for addressing 

social and demographic consequences. 

CO3: Analyze the division, valuation of labour in the context of unrecognized work and gender development for 

awareness of gender-related issues in society 

CO4: Analyze the gender-based violence in the context of its causes, impacts and consequences considering the human 

rights perspective. 
CO5: Analyze gender-sensitive approaches by integrating gender-sensitive language and just relationship principles for 

media and everyday life. 

 

CO Action 

Verb 

Knowledge Statement Condition Criteria Blooms 

level 

CO1 Understand the fundamental 

concepts, construction, 

and socialization 

in the context of gender 

identity 

for social development. L2 

CO2 Apply gender roles, 

relationships, 

discrimination 

in the context of sex 

selection 

for addressing social and 

demographic 

consequences. 

 

L3 

CO3 Analyze the division, valuation 

of labour 

in the context of 

unrecognized work and 

gender development 

for awareness of gender-

related issues in society 

 

L4 

CO4 Analyze the gender-based violence in the context of its 

causes, impacts and 

consequences 

considering the human 

rights perspective. 
L4 

CO5 Analyze gender-sensitive 

approaches 

by integrating gender-

sensitive language and 

just relationship 

principles 

for media and everyday 

life 

L4 

 

Unit-1 UNDERSTANDING GENDER 

Introduction: Definition of Gender-Basic Gender Concepts and Terminology-Exploring Attitudes towards 
Gender-Construction of Gender-Socialization: Making Women, Making Men - Preparing for Womanhood. 
Growing up Male. First lessons in Caste. 

Unit-2 GENDER ROLES AND RELATIONS 

Two or Many? -Struggles with Discrimination-Gender Roles and Relations-Types of Gender Roles- Gender Roles 
and Relationships Matrix-Missing Women-Sex Selection and its Consequences- Declining Sex Ratio- 
Demographic Consequences-Gender Spectrum - 

Unit-3 GENDER AND LABOUR 

Division and Valuation of Labour-Housework: The Invisible Labor- —My Mother doesn‘t Work.‖ 
—Share the Load.‖-Work: Its Politics and Economics -Fact and Fiction- Unrecognized and Unaccounted work -
Gender Development Issues-Gender, Governance and Sustainable Development-Gender and Human Rights-
Gender and Mainstreaming 

Unit-4 GENDER-BASED VIOLENCE 

The Concept of Violence- Types of Gender-based Violence-Gender-based Violence from a Human Rights 
Perspective-Sexual Harassment - Domestic Violence - Different forms of violence against women - Causes of 
violence, impact of violence against women - Consequences of gender-based violence 

Unit-5 GENDER AND CULTURE 

Gender and Film-Gender and Electronic Media-Gender and Advertisement-Gender and Popular Literature- 
Gender Development Issues-Gender Issues- Gender Sensitive Language- Just Relationships 

Textbooks: 

1.A. Suneetha, Uma Bhrugubanda, et al. Towards a World of Equals: A Bilingual Textbook on 

Gender‖, Telugu Akademi, Telangana, 2015. 

2.Butler, Judith. Gender Trouble: Feminism and the Subversion of Identity. UK Paperback Edn. 

March 1990. 
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Mapping of course outcomes with program outcomes 

 
Correlation matrix 

Unit 

No. 

CO Program 

Outcome 

(PO) 

PO(s): Action 

Verb and BTL 

(for PO1 to 

PO11) 

Level of 

Correlation 

(0-3) 
Lesson 

plan 

(Hrs) 

% Correlation Co’s Action 

verb 

BTL 

1 6 20% 3 Understand L2 PO6,  
PO8 

PO6: Thumb 
Rule  
PO8: Thumb Rule 

2 

2 

2 6 20% 2 Apply L3 PO6,  
PO8 

PO6: Thumb 
Rule  
PO8: Thumb 
Rule 

3 

3 

3 6 20% 2 Analyze L4 PO6,  
PO8 

PO6: Thumb 
Rule  
PO8: Thumb 
Rule 

3 

3 

4 6 20% 2 Analyze L4 PO6,  PO6: Thumb 3 

Reference Books: 
1.Wtatt, Robin and Massood, Nazia, Broken Mirrors: The dowry Problems in India, 

London : Sage Publications, 2011 
2.Datt, R. and Kornberg, J.(eds), Women in Developing Countries, Assessing Strategies for 

Empowerment, London: Lynne Rienner Publishers, 2002 
3.Brush, Lisa D., Gender and Governance, New Delhi, Rawat Publication, 2007 
4.Singh, Direeti, Women and Politics World Wide, New Delhi, Axis Publications, 2010 
5.Raj Pal Singh, Anupama Sihag, Gender Sensitization: Issues and Challenges (English, Hardcover), 

Raj Publications, 2019. 
6.A.Revathy& Murali, Nandini, A Life in Trans Activism(Lakshmi Narayan Tripathi). The University 

of Chicago Press, 2016. 

Online Learning Resources: 
1.Understanding Gender: 
chrome-extension://kdpelmjpfafjppnhbloffcjpeomlnpah/https://www.arvindguptatoys.com/arvindgupta/k amla-

gender1.pdf 

https://onlinecourses.swayam2.ac.in/nou24_hs53/preview 

2.Gender Roles and Relations 
https://www.plannedparenthood.org/learn/gender-identity/sex-gender-identity/what-are-gender-roles-and-

stereotypes 

https://www.verywellmind.com/understanding-gender-roles-and-their-effect-on-our-relationships-

7499408 

https://onlinecourses.swayam2.ac.in/cec23_hs29/preview 

3.Gender and Labour 
https://www.economicsobservatory.com/what-explains-the-gender-division-of-labour-and-how-can-it-be-redressed 

https://onlinecourses.nptel.ac.in/noc23_mg67/preview 

4.Gender-Based Violence 
https://eige.europa.eu/gender-based-violence/what-is-gender-based-violence?language_content_entity=en 

https://www.worldbank.org/en/topic/socialsustainability/brief/violence-against-women-and-girls 

https://onlinecourses.swayam2.ac.in/nou25_ge38/preview 

5.Gender And Culture 
https://gender.study/psychology-of-gender/culture-impact-gender-roles-identities/ 

https://sociology.iresearchnet.com/sociology-of-culture/gender-and-culture/ 

https://archive.nptel.ac.in/courses/109/106/109106136/ 

   http://www.thealternative.in/lifestyle/i-fought-for-my-lifeand-won-sohaila-abdulal/ 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 

CO1      2  2      
CO2      2  2      
CO3      3  3      
CO4      3  3      
CO5      3  3      

https://www.arvindguptatoys.com/arvindgupta/k
https://onlinecourses.swayam2.ac.in/nou24_hs53/preview
https://www.plannedparenthood.org/learn/gender-identity/sex-gender-identity/what-are-gender-
https://www.plannedparenthood.org/learn/gender-identity/sex-gender-identity/what-are-gender-
https://www.plannedparenthood.org/learn/gender-identity/sex-gender-identity/what-are-gender-roles-and-stereotypes
https://www.verywellmind.com/understanding-gender-roles-and-their-effect-on-our-
https://www.verywellmind.com/understanding-gender-roles-and-their-effect-on-our-
https://www.verywellmind.com/understanding-gender-roles-and-their-effect-on-our-relationships-7499408
https://onlinecourses.swayam2.ac.in/cec23_hs29/preview
https://www.economicsobservatory.com/what-explains-the-gender-division-of-labour-and-how-can-it-be-redressed
https://www.economicsobservatory.com/what-explains-the-gender-division-of-labour-and-how-can-it-be-redressed
https://onlinecourses.nptel.ac.in/noc23_mg67/preview
https://eige.europa.eu/gender-based-violence/what-is-gender-based-violence?language_content_entity=en
https://eige.europa.eu/gender-based-violence/what-is-gender-based-violence?language_content_entity=en
https://www.worldbank.org/en/topic/socialsustainability/brief/violence-against-women-and-girls
https://onlinecourses.swayam2.ac.in/nou25_ge38/preview
https://gender.study/psychology-of-gender/culture-impact-gender-roles-identities/
https://sociology.iresearchnet.com/sociology-of-culture/gender-and-culture/
https://archive.nptel.ac.in/courses/109/106/109106136/
http://www.thealternative.in/lifestyle/i-fought-for-my-lifeand-won-sohaila-abdulal/
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PO8 Rule  
PO8: Thumb 
Rule 

3 

5 6 20% 3 Analyze L4 PO6,  
PO8 

PO6: Thumb 
Rule  
PO8: Thumb 
Rule 

3 

3 

 30 100

% 

      

 

Justification Statements: 

CO1: Understand the fundamental concepts, construction, and socialization of gender in the context of gender identity 

for social development  

Action Verb: Understand (L2) 

PO6 Verbs: Using Thumb Rule, CO1 correlates to PO6 as moderate (2).  

PO8 Verbs: Using Thumb Rule, CO1 correlates to PO8 as moderate (2).  

CO2: Apply gender roles, relationships, discrimination in the context of sex selection, declining sex ratio for addressing 

social and demographic consequences. 

Action Verb: Apply (L4)  
PO6 Verbs: Using Thumb Rule, CO2 correlates to PO6 as high (3).  

PO8 Verbs: Using Thumb Rule, CO2 correlates to PO8 as high (3).  

CO3: Analyze the division, valuation of labour in the context of unrecognized work and gender development for 

awareness of gender-related issues in society 

Action Verb: Analyze (L4) 
PO6 Verbs: Using Thumb Rule, CO3 correlates to PO6 as high (3).  

PO8 Verbs: Using Thumb Rule, CO3 correlates to PO8 as high (3).  

CO4: Analyze the gender-based violence in the context of its causes, impacts and consequences considering the human 

rights perspective. 
Action Verb: Analyze (L4) 
PO6 Verbs: Using Thumb Rule, CO4 correlates to PO6 as high (3).  

PO8 Verbs: Using Thumb Rule, CO4 correlates to PO8 as high (3).  

CO5: Analyze gender-sensitive approaches by integrating gender-sensitive language and just relationship principles for 

media and everyday life. 

Action Verb: Analyze (L4) 
PO6 Verbs: Using Thumb Rule, CO5 correlates to PO6 as high (3).  

PO8 Verbs: Using Thumb Rule, CO5 correlates to PO8 as high (3).  


