
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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*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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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  

 

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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AK 23 REGULATIONS 
ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI 

(AUTONOMOUS) 
Department of Electrical and Electronics Engineering 

 

 

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 



AK 23 REGULATIONS 
ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI 

(AUTONOMOUS) 
Department of Electrical and Electronics Engineering 

 

 

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). 
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