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INSTITUTION 

 

Vision 

To be a Respected and Most Sought after Engineering Educational Institution Engaged in 

Equipping Individuals Capable of Building Learning Organizations in the New Millennium. 

 

Mission 

To Develop Competent Students with Good Value Systems to Face Challenges of the 

Continuously Changing World. 

 

DEPARTMENT 

 

Vision 

To establish the department as a renowned center of excellence in the area of scientific 

education, research with industrial guidance, and exploration of the latest advances in the 

rapidly changing field of computer science.  

 

Mission 

To produce technocrats with creative technical knowledge and intellectual skills to sustain and 

excel in the highly demanding world with confidence.  

 

Program Educational Objectives (PEO) 

1. To create graduates equipped with life-long learning skills and have a successful 

professional career in IT industry. 

2. To prepare graduates to pursue higher education and get inclined towards research & 

development in computer science engineering. 

3. To provide adequate training and opportunities, with exposure to emerging cutting edge 

technologies and to work in teams on multidisciplinary projects with effective 

communication skills and leadership qualities. 

 

Program Specific Outcomes (PSO) 

 

1. To design efficient algorithms and develop effective code for real-time computations. 

2. To apply software engineering principles in developing optimal software solutions. 
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Academic Semester: Aug 2016 to Nov 2016 

 

Subject: 15CS32       Sub Code: Analog and Digital Electronics 

 

Course Objectives 

 

This course will enable the students to  

 

• Recall and Recognize construction and characteristics of JFETs and MOSFETs and 

differentiate with BJT  

• Evolve and Analyze Operational Amplifier circuits and their applications  

• Describe, Illustrate and Analyze Combinational Logic circuits, Simplification of 

Algebraic Equations using Karnaugh Maps and Quine McClusky Techniques.  

• Describe and Design Decoders, Encoders, Digital multiplexers, Adders and 

Subtractors, Binary comparators, Latches and Master-Slave Flip-Flops.  

• Describe, Design and Analyze Synchronous and Asynchronous Sequential  

• Explain and design registers and Counters, A/D and D/A converters. 
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Course Outcomes (COs) 
 

C202.1: To understand the basic concepts of digital logic and simplify the Boolean expression  

               and types of simplification 

C202.2: To understand the basics of Multiplexer design from SOP and POS. 

C202.3: Describe and Design Decoders, Encoders, Digital multiplexers, Adders and  

              Subtractors, Binary comparators, Latches and Master slave Flip Flop. 

C202.4: Describe and Analyze Synchronous and Asynchronous Sequential circuit. 

C202.5: Learn about Op-amp and comparator with hysteresis. 

 

 

CO-PO Mapping 

    PO 

CO 
P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 

C202.1 3 3 2 2        1 

C202.2 2 2 1 1        1 

C202.3 2 2 2 2        1 

C202.4 3 3 2 2 1       1 

C202.5 2 2 2 2 1       1 
 

CO-PSO Mapping 

CO PSO1 PSO2 

C202.1 2 2 

C202.2 1 1 

C202.3 1 1 

C202.4 2 2 

C202.5 2 2 
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Individual Time Table 
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To access the VTU Scheme and Syllabus of CBCS 15Scheme, kindly follow this below link. 

 

15 Scheme VTU Scheme and Syllabus  

https://drive.google.com/file/d/1jAoQEMzAuPNsglKoYMljR9dRKrg2h6y0/view?usp=sharing 
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Lesson Plan 
                                                                           Date: 28/07/2016 

Subject code            : 15CS32  

Subject Title            : ANALOG AND DIGITAL ELECTRONICS 

Course / Branch       : COMPUTER SCIENCE and ENGINEERING 

Semester                  : 3 SEM  

Academic Year        : 2016-2017 

Objective of Course: To learn the analog and digital system concept 

PREREQUISITE: Should have knowledge about Basic electronics and digital system 

 

Module 
Topic 

No. 
Topic 

Books 

Referred 

& Pages 

1 

1 Module 1: Field Effect Transistors: Junction field transistors, 

MOSFETs, Differences Between JFETs and MOSFETs 
T1 165 

2 Biasing MOSFETs, FET Applications, CMOS Devices T1 192 

3 Wave shaping Circuits: integrated circuit, multivibrators. T1 503 

4 Introduction to operational Amplifier: ideal v/s practical opamp, 

performance parameters  
T1 627 

5 operational amplifier application circuits: peak detector circuit T1 671 

6 comparator, Active filters, nonlinear amplifier T1 672 

7 Relaxation oscillator, current to voltage converter, voltage to current 

converter. 
T1 690 

 

 

 

2 

8 The basic gates: Review of basic logic gates, positive and negative 

logic, Introduction to HDL. 
T2 41 

9 Combinational logic circuit: Sum of product method, Truth table to 

karnaugh map, pairs, Quads and Octets.  
T2 77 

10 Karnaugh simplification, Don't care conditions, Product of sum 

method, Product of Sum simplification, 
T2 92 

11 Simplification by Quine Mc-clusky method T2107 

12 Hazards and Hazard covers T2 110 

13 HDL implementation models. T2 113 

3 

15 Data processing circuits: Multiplexers, Demultiplexers, 1 of 16 

decoder 
T2 123 

16 BCD to decimal decoders, & segment decoders. Encoders, Exclusive 

OR gates. 
T2 138 

17 Parity generators and checkers, Magnitude comparator. T2 149 

18 Programmable array logic, Programmable Logic array. T2 159 

19 HDL implementation of data processing circuit. Arithmetic building 

blocks. 
T2 156 

20 Arithmetic logic unit, Flipflops: RS flip flops, Gated flip flops, Edge 

triggered RS flip flop. 
T2 239 

21 Edge triggered D and JK flip flops. T2 285 

4 

 

22 Flip Flops: Flip flop timing, JK master slave flip flop,  T2 288 

23 switch contact bounce circuits, Various representation of flip flops,  T2 291 

24 HDL implementation of flip flop. T2 301 

25 Registers: Types of registers, Serial in serial out, Serial in parallel 

out, parallel in serial out, parallel in parallel out, Universal shift 

register, Application of shift register 

T2 310 

http://www.theoxford.edu/
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26 Register implementation of HDL, Counter: Asynchronous counters,  T2 333 

27 Decoding gates, synchronous counters,  T2 345 

28 Changing the counter modules. T2 356 

 

 

      5 

 

29 Counters: Decade counters, Pre settable counters, counter design as a 

synthesis problem. 
T2 363 

30 A digital clock, Counter design using HDL, D/A conversion and 

A/D Conversion, 
T2 381 

31 Variable register networks, Binary ladders, D/A converters, D/A 

Accuracy and resolution, 
T2 431 

32 A/D converter- simultaneous conversion, A/D converter T2 448 

33 Counter method, continuous A/D conversion, A/D techniques, T2 455 

34 Dual slope A/D conversion, A/D accuracy and resolution. T2 461 

 

 

Self-study Topics (Not included in Syllabus) 

 

Sl. No. Self –study Topics Suggested Reference 

1. Changing the counter modules above 16 T1 

2. Counter design using HDL design and implementation T2 

 

 

Assignment Topics 

Sl. No. Assignment Topics Submission due on 

1. Simplification by Quine Mc-cluskymethod 1/9/16 

2. Counter and D/A conversion and A/D Conversion, 9/10/16 

 

 
Student Feedback about the course from Last Year: 

1. Need more Example problems on K-Map and Counter design. 

 

Action Plan proposed to accommodate the Feedback: 

 
1. Conducting extra class, unit-wise class test after each unit completion and incorporating more 

example programs. 
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DIRECT ATTAINMENT 

CO Attainment 

CO 

IA 

Attainment 

% 

IA 

Attainment 

Ext 

Attainment 

Final Co 

Attainment 

C202.1 80.39 3 1 1.8 
C202.2 77.57 3 1 1.8 
C202.3 79.23 3 1 1.8 
C202.4 65 2 1 1.4 
C202.5 53.77 1 1 1 

 

PO Attainment 

CO/PO 
CO 

Attainment 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

C202.1 1.8 2 3 3 2 1 1 1 1 1 1 1 1 

C202.2 1.8 2 3 3 2 1 1 1 1 1 1 1 1 

C202.3 1.8 2 3 3 2 1 1 1 1 1 1 1 1 

C202.4 1.4 2 3 3 3 1 1 1 1 1 1 1 1 

C202.5 1 2 3 3 3 1 1 1 1 1 1 1 1 

PO Attainment 1.4 1.4 1.4 1.37 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 

 

PSO Attainment 

CO/PO 
CO 

Attainment 
PSO1 PSO2 

C202.1 1.8 2 2 

C202.2 1.8 1 1 

C202.3 1.8 1 1 

C202.4 1.4 2 2 

C202.5 1 2 2 

PSO Attainment 1.32 1.32 

 

 

 

Faculty Sign         HOD, CSE 

http://www.theoxford.edu/
mailto:engprincipal@theoxfor.edu


 

CHILDREN’S EDUCATION SOCIETY (Regd.) 

THE OXFORD COLLEGE OF ENGINEERING 

DEPARTMENT OF INFORMATION SCIENCE AND ENGINEERING 
(Recognized by the Govt. of Karnataka, Affiliated to Visvesvaraya Technological University, Belagavi. Approved 

by A.I.C.T.E. New Delhi. Recognized by UGC Under Section 2(f) ) 

Bommanahalli, Hosur Road, Bangalore - 560 068. Ph: 080-61754601/602, Fax: 080 - 25730551 

E-mail: engprincipal@theoxford.edu Web: www.theoxfordengg.org 

Course File 

2017-2018 
1. Vision & Mission (Institution) 

VISION 

With a vision to be a respected and sought after group of educational institutions, we are very much engaged in equipping 

individuals to be capable of building learning organization in the new millennium 

MISSION 

Our mission is to develop competent students with good value systems to face challenges of the continuously changing 

world. 

2. Vision & Mission (Department Level) 

VISION 

To meet the educational, research & service needs of the region through collaboration with academic, technical institutions, 

businesses, government agencies & cultural organizations, thereby, providing a platform that encourages students & faculty 

to continue their intellectual & professional growth. 

MISSION 

To develop the best Information Science Professionals, who work creatively, communicate effectively & become 

technologically competent and also to mould them into good citizens by inculcating sense of ethical values in them. 

3. Course Outcome (Computer Network -15CS52 ) 

• Explain principles of application layer protocols   
• Recognize transport layer services and infer UDP and TCP protocols  

• Classify routers, IP and Routing Algorithms in network layer 

• Understand the Wireless Networks covering IEEE 802.11 Standard 

• Understand the Mobile Networks covering IEEE Standard 

• Describe Multimedia Networking and Network Management 
4. Program Outcome 

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals, and an 

engineering specialization to the solution of complex engineering problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze complex engineering problems reaching 

substantiated conclusions using first principles of mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering problems and design system components 

or processes that meet the specified needs with appropriate consideration for the public health and safety, and the 

cultural, societal, and environmental considerations.  

4. Conduct investigations of complex problems: Use research-based knowledge and research methods including design 

of experiments, analysis and interpretation of data, and synthesis of the information to provide valid conclusions.  

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern engineering and IT tools 

including prediction and modeling to complex engineering activities with an understanding of the limitations.  

6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess societal, health, safety, 

legal and cultural issues and the consequent responsibilities relevant to the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional engineering solutions in societal and 

environmental contexts, and demonstrate the knowledge of, and need for sustainable development.  

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

practice.  

mailto:engprincipal@theoxford.edu
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9. Individual and team work: Function effectively as an individual, and as a member or leader in diverse teams, and in 

multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities with the engineering community and 

with society at large, such as, being able to comprehend and write effective reports and design documentation, make 

effective presentations, and give and receive clear instructions.  

11. Project management and finance: Demonstrate knowledge and understanding of the engineering and management 

principles and apply these to one’s own work, as a member and leader in a team, to manage projects and in 

multidisciplinary environments. 

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in independent and life-

long learning in the broadest context of technological change. 

5. Program Specific Outcome 

1. Provide effective and efficient real time solutions with the application of knowledge in IT, ITES, Networking and 

Software domains. 

2. Demonstrate the ability to work in a team, with professional ethics, good communication and documentation skills in 

designing, implementation and management of software products and services, at optimal cost. 

3. Proven capability to exchange views/concepts, incubate ideas and to carryout lifelong learning with zeal, to be aware 

of the state of art technologies and their development. 

6. CO-POMapping with CO Statement 

 

CO/PO CO Attainment PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

C355.1 1 2 2 2                   

C355.2 1 2 2 2                   

C355.3 1.4 3     3 3             3 

C355.4 1.4 3     3 3             3 

C355.5 1       3 3   3     3   3 

C355.6 1.4       3 3   3     3   3 

  PO Attainement 1.24 1 1 1.3 1.3   1.2     1.2   1.3 

 

CO/PO CO Attainment PSO1 PSO2 PSO3 

C355.1 1 2 1 2 

C355.2 1 1 2 2 

C355.3 1.4 2     

C355.4 1.4 1 2 1 

C355.5 1 1   1 

C355.6 1.4 1 2 1 

  PSO Attainement 1.2 1.23 1.11 

 

Course name:Computer Network                                                                                   Course Code 15CS52 

C355.1 
An ability to understand the Principles of application  layer protocols.RBT:1,2 

C355.2 An ability to recognize transport layer services and infer UDP and TCP protocolsRBT:2 

C355.3 An ability to classify routers,IP and routing algorithms in network layer RBT:2 

C355.4 An ability to understand the wirelss networks covering IEEE802.11 standards.RBT:1,2 

C355.5 An ability to identify , analyze and solve multimedia network and Network management. RBT:5 

 

7. Department Time Table/Individual Time Table 

 

The Oxford College of Engineering 

Department of Information Science & Engineering 

  ACADEMIC YEAR 2017-2018 ODD SEMESTER[AUG-JAN]  

COURSE:B.E   V SEMESTER/SECTION: B  ROOM NO:N 419 



CLASS TEACHER:Ms.Kokila/Ms.Keerthi 

TIMETABLE w.e.f:07-08-2017 

Day / Time 
9.00-

9.55 
9.55-10.50 

10.50-

11.00 

11.00-

11.55 
11.55-12.50 12.50-1.30 

1.30-

2.25 
2.25-3.20 3.20-4.15 

Mon C# AT 

SHORT 

BREAK 

JAVA DBMS(T) 

LUNCH 

BREAK 

C#(T) CN(T) AT(T) 

Tue DBMS AT CN JAVA EPM DBMS 
MINI 

PROJECT 

Wed EPM CN DBMS CN 
DBMS LAB(B1) / CN 

LAB(B2) 

Thu C# EPM DBMS JAVA CN EPM 
MINI 

PROJECT 

Fri JAVA AT C# EPM(T) C# JAVA(T) 
MINI 

PROJECT 

Sat AT DBMS LAB(B2) / CN LAB(B1)  

 

Sub Code Subject Faculty    

15CS51 Management and Entreprenurship (EPM) Ms.Keerthi    

15CS52 Computer Networks (CN) MS.Kokila   

15CS53 Database Management System (DBMS) Ms.Suganya   

15CS54 

Automata Theory & Computational Intelligence 

(AT) Ms.Amaresha   

15CS553 Advanced JAVA and J2EE (JAVA) Mr.Nalinakshi    

15CS564 

Dot Net framework for application 

development(C#) Mr.Channappa gowda   

15CSL57 Database Applications Laboratory (DBMS LAB) 

B1:Ms.Suganya & Ms.Sindhuja 

B2:Ms.Suganya & Ms.Nalinakshi   

15CSL58 Computer Networks Laboratory (CN LAB) 

B1:Ms.Kokila & Mr.YadhuKrishna 

B2:Ms.Kokila & Mr.Karthik  

 Miniproject Ms.Keerthi/Mr.Vinodha/Ms.Kokila 

 
TT 

INCHARGE  

CHIEF TT 

COORDINATOR    HOD-ISE  PRINCIPAL 

 

Faculty  name: Ms. P KOKILA     
  I HR. II HR. III HR. IV HR. V HR. VI HR. VII HR. 

MON     DM     CN (T)   

TUE DM   CN   ADE LAB(3A - B2) 

WED   CN   CN CN  LAB(5B - B2) 

THU         CN   DM(T) 

FRI DM       DM   MINI PROJ(5B) 

SAT   CN LAB(5B - B1)       



 

8. Syllabus and Schemes 

https://drive.google.com/file/d/1f7ISctG_jicIQg4W6ArF8hxQ51AvAZns/view?usp=sharing 
9. Lesson Plan 
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Lesson Plan                           Date: 19/08/2017 

Subject code /Title         :  15CS52 / COMPUTER NETWORKS 

Course / Branch                     :  B.E / ISE 

Semester / Academic Year   :  V - B / 2017 – 2018 (ODD) 

Faculty Name   :  P KOKILA 

COURSE OBJECTIVES 

This course will enable students to 

1. Demonstration of application layer protocols   

2. Discuss transport layer services and understand UDP and TCP protocols  

3. Explain  routers, IP and Routing Algorithms in network layer 

4. Disseminate the Wireless and Mobile Networks covering IEEE 802.11 Standard 

5. Illustrate concepts of Multimedia Networking, Security and Network Management  

COURSE OUTCOMES 

The students should be able to: 

1. Explain principles of application layer protocols   

2. Recognize transport layer services and infer UDP and TCP protocols  

3. Classify routers, IP and Routing Algorithms in network layer 

4. Understand the Wireless Networks covering IEEE 802.11 Standard 

5. Understand the Mobile Networks covering IEEE Standard 

6. Describe Multimedia Networking and Network Management 

Prerequisites: Data communication 

Module/ 

Unit 

Topic 

No. 
Date Topic 

Books 

Referred & 

Pages 

I 

 

 

1 7/8/17 
Module:1-Application Layer: Principles of Network Applications, Network 

Application Architectures 

 

Text book1: 

83 - 183 

2 8/8/17 
Processes Communicating, Transport Services Available to Applications, 

Transport Services Provided by the Internet 

3 9/8/17 
Application-Layer Protocols, The Web and HTTP: Overview of HTTP, 

Non-persistent and Persistent Connections, 

4 10/8/17 
HTTP Message Format, User-Server Interaction: 

Cookies, Web Caching, The Conditional GET 

5 14/8/17 
File Transfer: FTP Commands & Replies, Electronic Mail in the Internet: 

SMTP, Comparison with HTTP 

6 16/8/17 
Mail Message Format, Mail Access Protocols, DNS, Mail Message Format, 

Mail Access Protocols, DNS 

7 17/8/17 
The Internet's Directory Service: Services Provided by DNS, Overview of 

How DNS Works 

https://drive.google.com/file/d/1f7ISctG_jicIQg4W6ArF8hxQ51AvAZns/view?usp=sharing
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8 21/8/17 
DNS Records and Messages, Peer-to-Peer Applications: P2P File 

Distribution 

9 22/8/17 
Distributed Hash Tables, Socket Programming: creating  Network 

Applications 

10 23/8/17 Socket Programming with UDP, Socket Programming with TCP. 

II 

11 24/8/17 

Module-2: Transport Layer : Introduction and Transport-Layer Services: 

Relationship  between Transport and Network Layers, Overview of the 

Transport Layer in the Internet 

Text book 1: 

185 - 279 

 

12 

 
26/8/17 

Multiplexing and Demultiplexing: Connectionless Transport: UDP,UDP 

Segment Structure, UDP Checksum 

13 28/8/17 
Principles of Reliable Data Transfer: Building a Reliable Data Transfer 

Protocol, Pipelined Reliable Data Transfer Protocols, 

14 29/8/17 Go-Back-N, Selective repeat 

 

15 20/8/17 
Connection-Oriented Transport TCP: The TCP Connection, TCP Segment 

Structure 

16 31/8/17 Round-Trip Time Estimation and Timeout, Reliable Data Transfer 

17 3/9/17 

 

Flow Control, TCP Connection Management 

 

18 4/9/17 
Principles of Congestion Control: The Causes and the Costs of Congestion, 

Approaches to Congestion Control 

19 5/9/17 
Network-assisted congestion-control example, ATM ABR Congestion 

control 

20 6/19/17 TCP Congestion Control: Fairness. 

 

 

 

 

 

III 

 

 

 

 

21 7/9/17 Module-3: The Network layer: What's Inside a Router? 

 

 

 

 

 

Text book 1: 

320 - 405 

22 10/9/17 
Input Processing: The Distance-Vector (DV) Routing Algorithm,  

Hierarchical Routing, Switching 

 

23 11/9/17 Output Processing, Where Does Queuing Occur? Routing control plane 

24 12/9/17 IPv6, A Brief foray into IP Security, Algorithm, 

25 13/9/17 Routing Algorithms: The Link-State (LS) Routing 

 26 14/9/17 Routing in the Internet 

27 17/9/17 Intra-AS Routing in the Internet: RIP 

28 18/9/17 Intra-AS Routing in the Internet: OSPF, 

29 20/9/17 Inter/AS Routing: BGP 

30 21/9/17 
Broadcast and Multicast Routing: Broadcast Routing Algorithms and 

Multicast 

IV 31 22/9/17 

Module-4: Mobile and Multimedia Networks: Cellular Internet Access: 

An Overview of 

Cellular Network Architecture 

Text book 1: 

546 - 572 



32 25/9/17 
3G Cellular Data Networks: Extending the 

Internet to Cellular subscribers 

33 26/9/17 On to 4G:LTE 

34 27/9/17 Mobility management: Principles Addressing, 

35 28/9/17 Routing to a mobile node 

36 30/9/17 Mobile IP 

37 1/10/17 Managing mobility in cellular 

Networks 38 3/10/17 Routing calls to a Mobile user 

39 4/10/17 Handoffs in GSM 

40 5/10/17 Wireless and Mobility: Impact on Higher-layer protocols. 

 

V 

 

41 7/10/17 

Module-5: Multimedia Networking Applications: Properties of video, 

properties of Audio,  Per-connection Quality-of Service (QoS) 

 

 

Text book 1: 

588 – 608 

632 – 652 

  

42 8/10/17 Types of multimedia Network Applications 

 
43 9/10/17 Streaming  stored video: UDP Streaming, HTTP Streaming 

44 10/10/17 Adaptive streaming and DASH 

45 11/10/17 Content distribution Networks 

46 12/10/17 case studies: Netflix, You Tube and Kankan 

47 16/10/17 case studies: You Tube and Kankan 

48 17/10/17 Network Support for Multimedia : Dimensioning Best-Effort Networks 

49 19/10/17 Providing Multiple Classes of Service, Diffserv 

50 2/11/17 
Guarantees: Resource Reservation and Call 

Admission. 

 
51 9/11/17 Revision 1,2,3 

52 15/11/17 Revision 4, 5 

 Self-study Topics (Not included in Syllabus) 

Sl. No. Self –study Topics Suggested Reference 

1 Types of Multiplexing and Demultiplexing methods R1 

2 Noisy and Noiseless Channel R1 

Assignment Topics 

Sl. No. Assignment Topics Submission due on 

1 P2P File Distribution, UDP Segment Structure  

2 Hierarchical Routing, Broadcast Routing Algorithms and Multicast  

3 On to 4G:LTE, Mobile IP, Adaptive streaming  

Quiz 

Sl. No. Quiz Scheduled date 

1 Module 1 ,2  



2 Module 3,4  

3 Module 5  

Text Books: 

1. James F Kurose and Keith W Ross, Computer Networking, A Top-Down Approach, Sixth edition, Pearson, 2017. 

Reference Book: 

1. Behrouz A Forouzan, Data and Communications and Networking, Fifth Edition, McGraw Hill, Indian Edition  

2. Larry L Peterson and Brusce S Davie, Computer Networks, fifth edition, ELSEVIER 

3. Andrew S Tanenbaum, Computer Networks, fifth edition, Pearson 

4. Mayank Dave, Computer Networks, Second edition, Cengage Learning   

 

 

                                                                                  
  

                       Faculty         HOD                                                                            

 

10. Regulation Link 

https://drive.google.com/file/d/1hzpLVj86EA2dVVpedxrRDoBW5mpI3Wzf/view?usp=sharing 

11. Model QP(VTU-QP) 

https://drive.google.com/drive/folders/1_f9m08NJ15Zpa84Dz8lmBHVF4biXFTZD?usp=sharing 

12. CO Attainment(IA,External) 

 

CO IA Attainmet % 
IA 

Attainment 
Ext 

Attainment 
Final Co 

Attainment 

C355.1 65 1 1 1 

C355.2 46 1 1 1 

C355.3 84 2 1 1.4 

C355.4 82 2 1 1.4 

C355.5 77 1 1 1 

C355.6 87 2 1 1.4 

 

 

 

 

 

https://drive.google.com/file/d/1hzpLVj86EA2dVVpedxrRDoBW5mpI3Wzf/view?usp=sharing
https://drive.google.com/drive/folders/1_f9m08NJ15Zpa84Dz8lmBHVF4biXFTZD?usp=sharing
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THE OXFORD COLLEGE OF ENGINEERING, BANGALORE 

(Approved by AICTE, New Delhi, Accredited by NBA, & Affiliated to VTU, Belagavi
B.E. Electrical and Electronics

Outcome Based Education (OBE) and 

Subject 
Code: 

18EE62/17EE62/15EE62 

Subject 
Title: 

PowerSystemAnalysis–I 

Course Objectives: This course will enable the students to
 To introduce the per unit system and explain its advantages and computation.
 To explain analysis of 3-phase symmetrical faults on synchronous machine
 To explain the concept of sequence impedan
 To explain the analysis of synchronous machine and simple power systems for different 

unsymmetrical faults using symmetrical components
 To discuss the dynamics of synchronous machine and derive the pow

synchronous machine. 
 Discuss stability and types of stability for a power system and the equal area criterion for the 

evaluation of stability of a simple system
Note: Answer FIVE full questions 
S.No Questions

Q.1 
 
 

A. Prove that the per unit impedance of a transformer is the same 
when referred to either primary or secondary side. Also, draw the 
circuit model of transformer. 

B. What is per unit quantity? Mention its advantages.
How is the per unit impedance value in a given base are changed 
to per unit impedance value of new base

Q.2 
 
 

A. A 100MVA,33KV,3-Φ generator has a subtransient
of 15%. The generator is connected to the motors through a 
transmission line and two transformers. The motors have rated 
inputs of 30 MVA, 20 MVA and 50 MVA at 30 KV with 20 % 
sub transient reactance. The 3
MVA,32 KV/110 KV with leakage reactance of 8 %. The line has 
a reactance of 50Ω. Selecting the generator rating as the base 
quantities in generator circuit, determine the base quantities in 
other parts of the system&evaluate the corresponding puvalues

B. Draw the per unit reactance diagram
20MVA, 132KV in Transmission line. The ratings are given in 
the diagram shown below. 

 
Q.3 A.A three winding transformer has rating as follows:

Children’s Education Society 
THE OXFORD COLLEGE OF ENGINEERING, BANGALORE 

(Approved by AICTE, New Delhi, Accredited by NBA, & Affiliated to VTU, Belagavi
Electrical and Electronics Engineering 

Outcome Based Education (OBE) and Choice Based Credit System (CBCS), VTU
Semester-IV 

Internal Assessment Test- I 
Date: 24-05-2021[AN] 

 – Set B IA Marks:

Exam Hrs:

This course will enable the students to 
To introduce the per unit system and explain its advantages and computation. 

phase symmetrical faults on synchronous machine &simple power
To explain the concept of sequence impedance and its analysis in three phase unbalanced circuits
To explain the analysis of synchronous machine and simple power systems for different 
unsymmetrical faults using symmetrical components 
To discuss the dynamics of synchronous machine and derive the power angle equation for a 

Discuss stability and types of stability for a power system and the equal area criterion for the 
evaluation of stability of a simple system 

Questions Mark
s 

that the per unit impedance of a transformer is the same 
when referred to either primary or secondary side. Also, draw the 

 
OR 

What is per unit quantity? Mention its advantages. 
the per unit impedance value in a given base are changed 

to per unit impedance value of new base. 

6 
 
 
 
6 

generator has a subtransient reactance 
of 15%. The generator is connected to the motors through a 
transmission line and two transformers. The motors have rated 
inputs of 30 MVA, 20 MVA and 50 MVA at 30 KV with 20 % 
sub transient reactance. The 3-Φ transformers are rated at 110 

KV/110 KV with leakage reactance of 8 %. The line has 
. Selecting the generator rating as the base 

quantities in generator circuit, determine the base quantities in 
evaluate the corresponding puvalues. 

OR 
w the per unit reactance diagram choosing a base of 

20MVA, 132KV in Transmission line. The ratings are given in 

6 
 
 
 
 
 
 
 
 
 
 
6 

winding transformer has rating as follows: 6 

THE OXFORD COLLEGE OF ENGINEERING, BANGALORE -560 068 
(Approved by AICTE, New Delhi, Accredited by NBA, & Affiliated to VTU, Belagavi-590 018) 

Choice Based Credit System (CBCS), VTU 

IA Marks: 30 

Exam Hrs: 90 minutes 

simple power systems. 
ce and its analysis in three phase unbalanced circuits 

To explain the analysis of synchronous machine and simple power systems for different 

er angle equation for a 

Discuss stability and types of stability for a power system and the equal area criterion for the 

CO-PO Bloom’s 
Taxonom
y Level 

CO – 1, 
PO -1, 2 
 
 
CO – 1, 
PO -1, 2 

L – 4 
 
 
 
L - 1 
 

CO – 1, 
PO -1, 2 
 
 
 
 
 
 
 
 
 
CO – 1, 
PO -1, 2 

L – 5 
 
 
 
 
 
 
 
 
 
 
L - 3 
 

CO – 1, L – 3 



 
 

Primary : Y connected, 6.6kV, 15MVA 
secondary: Y connected, 33kV, 10MVA 
tertiary : Δ connected, 2.2kV, 7.5MVA 
Leakage impedance measured from primary side as Zps=j0.232 
Ω ,Zpt = j0.29 Ωand on the secondary side Zst’= j8.7 Ω.Obtain 
the star connected equivalent on a base of 15MVA, 6.6kV in the 
primary circuit. Neglect resistances. 

OR 
B.A 3-Φ, Δ-Y transformer with rating 100KVA,11kV/400V has 
its primary and secondary leakage reactance of 12 Ω/phase and 
0.05 Ω/phase respectively. Calculate the p.u reactance of the 
transformer. 

 
 
 
 
 
 
 
 
6 

PO -1, 2 
 
 
 
 
 
 
 
CO – 1, 
PO - 1,2 

 
 
 
 
 
 
 
 
L - 5 
 

Q.4 
 
 

A. Explain the transients occurring on a transmission line due to a 
short circuit.Obtain the expression for maximum momentary 
current. 

OR 
B. A 3-Φ,5MVA,6.6kV alternator with 8% reactance is 
connected to a feeder of series impedance 
(0.12+j0.48)Ω/phase/km. The transformer is rated at 3MVA, 
6.6kV/33kV and has a series reactance of 5%. Determine the 
fault current supplied by the generator operating under no-load 
with a voltage of 6.9kV, when a 3-Φ symmetrical fault occurs at 
a point 15km along the feeder. 

6 
 
 
 
6 

CO – 2, 
PO -
1,2,3,4,
5 
 
CO – 2, 
PO -
1,2,3,4,
5 

L – 2 
 
 
 
L - 5 

Q.5 
 
 

A. With the help of oscillogram of short circuit current of a 
synchronous generator operating on no load, distinguish between 
subtransient, transient and steady state periods. Prove that 
Xd”<Xd’ <Xd 

OR 
B. A synchronous generator and motor are rated for 25,000kVA, 
13.2kV, both have subtransient reactance of 15%. The line 
connecting them has a reactance of 10% on the base of machine 
ratings. The motor is drawing 20,000kW at 0.8 p.f leading. The 
terminal voltage of the motor is 12.8kV. When a symmetrical 
three phase fault occurs at motor terminals, Estimate the 
subtransient current in generator, motor and at the fault point 
using Kirchoff’s laws. 

6 
 
 
 
 
6 

CO – 2, 
PO -
1,2,3,4,
5 
 
 
CO – 2, 
PO -
1,2,3,4,
5 
 

L – 4 
 
 
 
 
L - 6 
 

Course Outcomes: After studying this course, students will be able to 
CO1: Show understanding of per unit system, its advantages and computation. 
CO2: Perform short circuit analysis on a synchronous machine and simple power system to select a circuit 
breaker for the system. 
CO3: Evaluate symmetrical components of voltages and currents in un-balanced three phase circuits. 
CO4: Explain the concept of sequence impedance and sequence networks of power system components and 
power system. 
CO5: Analyze three phase synchronous machine and simple power systems for different unsymmetrical 
faults using symmetrical components. 
CO6: Discuss the dynamics of synchronous machine, stability and types of stability. 

 
 
 
 
 
 
 
 
 
 



“1” – Slight (Low) Correlation,
“3” – Substantial (High) Correlation 

                                         

(Mrs. Sumitha T L)                                                                                                          

 

    PO 
CO 

P1 P2 P3 P4 

CO1 3 3 2 2 

CO2 3 3 3 3 

 

 
Slight (Low) Correlation, “2” – Moderate (Medium) Correlation

Substantial (High) Correlation and “-” indicates there is no correlation.

                                                                         

                                                                                                       (Dr. Bharath V S)

 

 P5 P6 P7 P8 P9 

 1 1 - - 1 

 2 1 - - 1 

Moderate (Medium) Correlation, 
indicates there is no correlation. 

 

(Dr. Bharath V S)  

P10 P11 P12 

1 - 1 

1 - 1 
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THE OXFORD COLLEGE OF ENGINE

(Approved by AICTE, New Delhi, Accredited by NBA, & Affiliated to VTU, 

B.E. Electrical & Electronics Engineering 
Outcome Based Education (OBE) and 

Internal Assessment Test
Date: 28-

Subject 
Code: 

18EE62 / 17EE62 / 15EE62 

Subject 
Title: 

Power System Analysis 

Course Objectives: This course will enable the students to
 To introduce the per unit system and explain its advantages and computation.
 To explain analysis of three phase symmetrical faults on synchronous machine 

and simple power systems.
 To explain the concept o

unbalanced circuits 
 To explain the analysis of synchronous machine and simple power systems for 

different unsymmetrical faults using symmetrical components
 To discuss the dynamics of synchronous machine 

equation for a synchronous machine.
 Discuss stability and types of stability for a power system and the equal area 

criterion for the evaluation of stability of a simple system
Note: Answer FIVE full questions
 
QNo Questions

Q.1 
 
 

A) What are sequence impedances and sequence 
network? Applying the above concept d
single phase zero sequence networks for the 
transformers connected in different configuration.

B) Derive an expression for the 3 phase complex 
power in terms of symmetrical components

Q.2 
 
 

A) Prove that a balanced set of 3 phase voltages will 
have only positive sequence components of voltage 
only 

B) Obtain the relationship between line and phase 
sequence components of voltages in star connection. 
Give the relevant phasor diagrams.

Q.3 
 
 

A) A delta connected balanced resistive load is 
connected across a balanced 3 phase supply as 
shown in figure. With currents in lines A & B 
specified. Find the symmetrical components of the 
currents. 

Children’s Education Society 
THE OXFORD COLLEGE OF ENGINEERING, BANGALORE 

(Approved by AICTE, New Delhi, Accredited by NBA, & Affiliated to VTU, 
Belagavi-590 018) 

Electrical & Electronics Engineering  
Outcome Based Education (OBE) and Choice Based Credit System (CBCS), VTU

Semester-VI 
Internal Assessment Test- II 
-06-2021 – AN [ 2:00PM – 3:30PM] 

/ 17EE62 / 15EE62  IA Marks: 

Power System Analysis – I  Exam Hrs: 

This course will enable the students to 
To introduce the per unit system and explain its advantages and computation.
To explain analysis of three phase symmetrical faults on synchronous machine 
and simple power systems. 
To explain the concept of sequence impedance and its analysis in three phase 

To explain the analysis of synchronous machine and simple power systems for 
different unsymmetrical faults using symmetrical components 
To discuss the dynamics of synchronous machine and derive the power angle 
equation for a synchronous machine. 
Discuss stability and types of stability for a power system and the equal area 
criterion for the evaluation of stability of a simple system 

Answer FIVE full questions 

Questions Marks CO
PO

A) What are sequence impedances and sequence 
Applying the above concept draw the 

single phase zero sequence networks for the 
transformers connected in different configuration. 

OR 
Derive an expression for the 3 phase complex 

power in terms of symmetrical components 

6 
 
 
 
 
6 

CO –
 PO -
1,2 
 
 
CO –
 PO -
1,3 

Prove that a balanced set of 3 phase voltages will 
have only positive sequence components of voltage 

OR 
B) Obtain the relationship between line and phase 
sequence components of voltages in star connection. 
Give the relevant phasor diagrams. 

6 
 
 
 
6 

CO –
 PO -
1,4 
 
CO –
 PO -
1,3,4 

A delta connected balanced resistive load is 
connected across a balanced 3 phase supply as 
shown in figure. With currents in lines A & B 
specified. Find the symmetrical components of the 

6 
 
 
 
 

CO –
 PO -
1,2,4 
 
 

ERING, BANGALORE -560 068 
(Approved by AICTE, New Delhi, Accredited by NBA, & Affiliated to VTU, 

Choice Based Credit System (CBCS), VTU 

 30 

 90 
minutes 

To introduce the per unit system and explain its advantages and computation. 
To explain analysis of three phase symmetrical faults on synchronous machine 

f sequence impedance and its analysis in three phase 

To explain the analysis of synchronous machine and simple power systems for 

and derive the power angle 

Discuss stability and types of stability for a power system and the equal area 

CO-
PO 

Bloom’
s 

Taxono
my 

Level 
– 3 
-

– 3  
-

L3 
 
 
 
 
L1 

– 3  
-

– 3  
-
 

L4 
 
 
 
L2 

– 3  
-
 

L6 
 
 
 
 



 
 

OR 
B)  Draw the positive, negative and zero sequence 
network for the power system. Choose a base of 
50MVA 220KV in the 50ohm transmission lines and 
marks all reactance’s in pu. The ratings of the 
generator and transformers are: G1: 25MVA, 
11KV, X”=20%, G2: 25MVA, 11KV, X”=20%, 3 
phase transformers each: 20MVA, 11/220KV, 
X=15%. The negative sequence reactance of each 
synchronous machine is equal to the sub transient 
reactance. The zero sequence reactance of a each 
machine is 8% of positive sequence. Assume that the 
zero sequence reactances of lines are 250% of their 
positive sequence reactance’s. 
Draw the Single Line diagram with each generator 
connected at the ends and two parallel transmission 
lines with two transformers on each line. Assume 
50ohm as the line reactance for both the lines  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CO – 3  
 PO -
1,2,3 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
L5 

Q.4 
 
 

A.) A double line to ground fault occurs at the 
terminals of a loaded generator. Derive an 
expression for the fault currents; draw the 
connecting of sequence networks. 

OR 
B.)A 30MVA, 11Kv generator has Z1 = Z2 = j0.21 
pu and Z0= j0.05pu. If a line to line fault occurs on 
the terminals of the generator, find the line currents 
and line to neutral voltage under fault conditions  

6 
 
 
 
 

6 

CO – 4 
 PO -
1,3 
 
 
CO – 4  
 PO -
1,3,4 
 

L1 
 
 
 
 
L3 

Q.5 
 
 

A.) A three phase generator with line to line voltages 
of 400V is subjected to LLG fault. If Z1=j2 ohm, 
Z2=j0.5 ohm and Z0=j0.25 ohm. Determine the 
symmetrical components of currents and fault 
current. 

OR 
 

B) Draw the interconnected sequence networks for 
the following cases: 

6 
 
 
 
 
 

6 

CO – 4 
 PO -
1,2,4 
 
 
 
CO – 4  
 PO -
1,2,3 

L4 
 
 
 
 
 
L2 



 

    
PO 
CO 

P1 P2 P3 P4

CO3 3 3 3 3
CO4 3 3 3 3
 

 “1” – Slight (Low) Correlation,
“3” – Substantial (High) Correlation 

                                                      

(Dr.B.Devi Vighneshwari)  

     
  

i) L-G fault  through fault impedance Zf
ii) L – L fault through fault impedance Zf
iii) LLG fault through fault impedance Zf

 
Course Outcomes: After studying this course, students will able to
CO1: Show understanding of per unit system, its advantages and computation.
CO2: Perform short circuit analysis on a synchronous machine and simple power 
system to select a circuit breaker for the
CO3: Evaluate symmetrical components of voltages and currents in un
phase circuits. 
CO4: Explain the concept of sequence impedance and sequence networks of power 
system components and power system.
CO5: Analyse three phase synchronous machine and simple power systems for different 
unsymmetrical faults using symmetrical components.
CO6: Discuss the dynamics of synchronous machine, stability and types of stability.

P4 P5 P6 P7 P8 P9 P10 

3 2 1 1 1 1 1 
3 2 1 1 1 1 1 

Slight (Low) Correlation, “2” – Moderate (Medium) Correlation
Substantial (High) Correlation and  “-” indicates there is no correlation

                                                                               

         (Dr.Bharath V S)

       

G fault  through fault impedance Zf 
L fault through fault impedance Zf 

LLG fault through fault impedance Zf 

 

After studying this course, students will able to 
Show understanding of per unit system, its advantages and computation.
Perform short circuit analysis on a synchronous machine and simple power 

system to select a circuit breaker for the system. 
Evaluate symmetrical components of voltages and currents in un-balanced three 

Explain the concept of sequence impedance and sequence networks of power 
system components and power system. 

synchronous machine and simple power systems for different 
unsymmetrical faults using symmetrical components. 

Discuss the dynamics of synchronous machine, stability and types of stability.

P11 P12 

1 1 
1 1 

Moderate (Medium) Correlation, 
” indicates there is no correlation 

 

(Dr.Bharath V S) 

  

Show understanding of per unit system, its advantages and computation. 
Perform short circuit analysis on a synchronous machine and simple power 

balanced three 

Explain the concept of sequence impedance and sequence networks of power 

synchronous machine and simple power systems for different 

Discuss the dynamics of synchronous machine, stability and types of stability. 
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THE OXFORD COLLEGE OF ENGINEERING, BANGALORE -560 068 

(Approved by AICTE, New Delhi, Accredited by NBA, & Affiliated to VTU, Belagavi-

590 018) 

B.E. Electrical & Electronics Engineering  

Outcome Based Education (OBE) and Choice Based Credit System (CBCS), VTU 

Semester-VI 

Internal Assessment Test- III 

Date: 29-07-2021 – AN [ 2:00PM – 3:30PM] 

Subject Code: 18EE62/17EE62/15EE62 IA Marks: 30 

Subject Title: Power System Analysis – I  Exam Hrs: 90 minutes 

Course Objectives: This course will enable the students to 

 To introduce the per unit system and explain its advantages and computation. 

 To explain analysis of three phase symmetrical faults on synchronous machine and simple 

power systems. 

 To explain the concept of sequence impedance and its analysis in three phase unbalanced 

circuits 

 To explain the analysis of synchronous machine and simple power systems for different 

unsymmetrical faults using symmetrical components 

 To discuss the dynamics of synchronous machine and derive the power angle equation for a 

synchronous machine. 

 Discuss stability and types of stability for a power system and the equal area criterion for the 

evaluation of stability of a simple system 

Note: Answer FIVE full questions 

Q. No Questions Marks CO-PO Bloom’s 

Taxonomy 

Level 

Q.1 

 

 

A. Derive expression for fault current if LG fault occurs 

through fault impedance Zf in a power system. Show the 

connection of sequence networks to represent the fault. 

OR 

B. Derive expression for fault current if LL fault occurs 

through fault impedance Zf in a power system. Show the 

connection of sequence networks to represent the fault. 

6 

 

 

 

6 

CO – 5 

PO -1,2 

 

 

CO – 5 

PO -1,2 

L3 

 

 

 

L2 

Q.2 

 

 

A. The following data may be assumed for the network shown 

in figure: 

Generator:50MVA, 11KV, X1 = 80%. X2 = 50%, X0 = 20% 

Trasformer: 40MVA, 11/110KV, X1 = X2 = X0 = 6% 

If a LLG fault occurs at ‘F” find the current flowing in the 

conductor at ‘F’ 

 
OR 

B. A 25MVA, 11Kv, 3 Phase generator has a sub transient 

reactance of 20%. The generator suppliers 2 motor over 

transmission lines with transformer at both ends as shown in 

Figure. The motors have rated input of 15MVA and 7.5MVA 

both 10Kv with 25% sub transient reactance. The 3 phase 

transformers are rated 30MVA, 10.8/ 121Kv, Δ/Y, with leakage 

reactance of 10% each. The series reactance of the line is 100Ω. 

6 

 

 

 

 

 

 

 

 

 

 

6 

CO – 5 

PO -1,2 

 

 

 

 

 

 

 

 

 

CO – 5 

PO -1,2 

L4 

 

 

 

 

 

 

 

 

 

 

L2 



 

 

 

 

Calculate the fault current when a LG fault occurs at F. The 

motors are loaded to draw 15MVA and 7.5MVA at 10Kv and 

0.8pf leading. Assume that negative sequence reactance is equal 

to positive sequence reactance. The zero sequence reactance is 

marked in the figure. 

 
Q.3 

 

 

A.  For two conductor open faults, derive the expressions for 

currents and show the connections of sequence network to 

represent the fault. 

OR 

B. Derive an expression for the SSSL of a two terminal 

network represented by ABCD constants. List the methods to 

improve SSSL. 

6 

 

 

 

6 

CO – 5 

PO -1,2 

 

 

CO – 6 

PO -1,2 

 

L6 

 

 

 

L5 

Q.4 

 

 

A.  With relevant diagrams, Derive the Power angle equation 

of a Salient pole synchronous machine. 

OR 

B.  What is transient stability? Write the classification of 

transient stability. Discuss the methods to improve transient 

stability. 

6 

 

 

6 

CO – 6 

PO -1,2 

 

CO – 6 

PO -1,2 

L1 

 

 

L3 

Q.5 

 

 

A.  A 50 Hz, 4-pole turbo generator rated 20 MVA, 11 KV 

has an inertia constant of  9 KW/KVA. Find  

(a)  Kinetic energy stored in the rotor at synchronous speed 

(b) Angular acceleration if the electrical power developed is 

16 MW when the input minus rotational losses is 26,800 HP. 

OR 

B. A salient pole alternator has Xd = 0.7 pu and Xq = 0.4 pu. 

If the machine is operating at normal voltage and full load at a 

power factor of 0.8 lag, to what value will the terminal 

voltage rise if the load is disconnected. Neglect armature 

resistance. 

6 

 

 

 

 

 

6 

CO –6 

PO -1,2 

 

 

 

 

CO –6 

PO -1,2 

 

L4 

 

 

 

 

 

L2 

Course Outcomes: After studying this course, students will be able to 

CO1: Show understanding of per unit system, its advantages and computation. 

CO2: Perform short circuit analysis on a synchronous machine and simple power system to select a 

circuit breaker for the system. 

CO3: Evaluate symmetrical components of voltages and currents in un-balanced three phase circuits. 

CO4: Explain the concept of sequence impedance and sequence networks of power system components 

and power system. 

CO5: Analyse three phase synchronous machine and simple power systems for different unsymmetrical faults 

using symmetrical components. 

CO6: Discuss the dynamics of synchronous machine, stability and types of stability. 



    PO 

CO P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 

CO5 3 3 2 2 1 1 - - 1 1 - 1 

CO6 3 3 2 2 1 1 - - 1 1 - 1 

“1” – Slight (Low) Correlation, “2” – Moderate (Medium) Correlation, 

“3” – Substantial (High) Correlation and “-” indicates there is no correlation 

 

                                                                                 

 

    (Mrs. SumithaTL)                                                                            (Dr. Bharath V S) 
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B.Positive sequence network:

 
Negative sequence network: 
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Zero sequence network: 

 
Interconnected network: 
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Q.3 
 
 

A. Terminal conditions:Ib = 0 ; Ic = 0 ; Vaa’= 0  
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B. 

 

 

 

 

 

 
For a two-machine system, we have 
                        SSSL =  |Eg|.|Em| / |X| 
SSSL can be increased by 
(i)Increasing either of the voltages |Eg| or |Em|.  
(ii) Reducing the reactance |X| between transmission and receiving side. 
(iii) Series capacitors - better voltageRegulation, power factor and to raise 
the SSSL by decreasing the line reactance.  
(iv) The use of bundled conductors is another method of reducing the line 
reactance and hence improving the SSSL. 
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Q.4 
 
 

A. 
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P = |V| cos δ. |Iq| + |V| sin
|Iq . Xq| = |V| . sinδor    |Iq| = |V| . sin
|Id . Xd| = |E – V cosδ|or    |Id| = (|E| 

B. Transient Stability
to return to its normal conditions after a large disturbance. The large 
disturbance occurs in the system due to the sudden removal of the load, 
line switching operations; fault occurs in the system, sudden outage of a 
line, etc. 
* Large signal rotor angle stability
* Large signal voltage stability
The methods to improve 

Pm =| Eg| .|Em|) / X 
(1) Increase of system voltages
(2) Reduction of transfer reactance.
(3) Use of high speed circuit breakers and auto

 
Iq| + |V| sinδ. |Id|                     

or    |Iq| = |V| . sinδ /Xq 
or    |Id| = (|E| - |V| . Cosδ) /Xd 

 
OR 

Transient Stability – It is defined as the ability of the power system 
to return to its normal conditions after a large disturbance. The large 
disturbance occurs in the system due to the sudden removal of the load, 
line switching operations; fault occurs in the system, sudden outage of a 

* Large signal rotor angle stability 
* Large signal voltage stability 
The methods to improve transient stability are: 

Pm =| Eg| .|Em|) / X  
(1) Increase of system voltages. 
(2) Reduction of transfer reactance. 
(3) Use of high speed circuit breakers and auto-reclosingbreakers. 

 

 

It is defined as the ability of the power system 
to return to its normal conditions after a large disturbance. The large 
disturbance occurs in the system due to the sudden removal of the load, 
line switching operations; fault occurs in the system, sudden outage of a 
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Angular acceleration,  
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POWER SYSTEM ANALYSIS – I  (Core Subject)Subject Code: 18EE62 
 
MODULE-1  
Representation of Power System Components: Introduction, Single-phase Representation 
of Balanced Three Phase Networks, One-Line Diagram and Impedance orReactance 
Diagram, Per Unit (PU) System,Steady State Model of Synchronous Machine, Power 
Transformer, Transmission of electrical Power, Representation of Loads. 
1. What is meant by one line diagram of a power system? With typical 

example explain its significance 
8 June / 

July 
2017 

2. Draw the per unit reactance diagram for the power system shown in figure 
below on 20MVA, 6.6KV base in the generator1 circuit. The rating of the 
various components: Gen1: 10MVA, 6.6KV, X”=0.1Pu, Gen2: 20MVA, 
11.5KV, X”=0.1Pu, Transformer1: 10MVA, 3 phase, 6.6/115KV, 
X=0.15pu, Transformer2: 3, 1 phase units each rated 10MVA, 7.5/75KV, 
X=0.10pu 
 

 
 

1
2 

June / 
July 
2017 

3. What is per unit quantity? Mention the advantages of per unit quantities 6 Dec 
2016 

4. What is single line diagram? Explain how to obtain impedance and 
reactance diagrams from single line diagram of a power system 

6 Dec 
2016 
/Jan 
2017 

5. Draw a per unit reactance diagram for the power system shown in figure 
below. Use a base of 100MVA, 220KV in 50 ohm line. The ratings of the 
generator, motor and transformer are Generator: 40MVA, 25KV, 
X”=20%, Motor: 50MVA, 11KV, X”=30%, Star - star Transformer: 
40MVA, 33 star/220 star KV, X=15%, Y –delta Transformer: 30MVA, 11 
Delta / 220 Y KV, X=15% 

8 Dec 
2016 / 
Jan 
2017 



 

 

 

 

6. Show the per unit impedance of two winding transformer will remain 
same referred to primary as well as secondary 

6 June / 
July 
2016 
June / 
July 
2015 

7. A 300MVA, 20KV, 3 phase generator has sub transient reactance of 20%. 
The generator supplies two synchronous motors through a 64Km 
transmission line having transformers at both ends as shown in figure. T1 
is a 3 phase transformer and T2 is composed of 3 single phase 
transformers of 100MVA each, 127/13.2KV, and 10% reactance. Series 
reactance of transmission line is 0.5 ohm/ Km. Draw the reactance 
diagram with all reactances marked in per unit. Select generator rating as 
base values  

 

1
0 

June / 
July 
2016 
Dec 
2013 / 
Jan 
2014 
Dec 
2015/ 
Jan201
6 

8.  What are the advantages of per unit system? 4 Dec 
2015 / 
Jan 
2016 

9. Draw the per phase basis modelling of synchronous machines, 
transformers, transmission line and load. 

4 Dec 
2015 / 
Jan 
2016 
June/Ju
ly 2013 

1
0 

The one line diagram of an unloaded generator is shown in figure. Draw 
the PV reactance diagram. Choose a base of 50MVA, 13.8KV in the 
circuit of generator G1. The ratings are as follows: G1: 20MVA, 13.8KV, 

1
0 

June / 
July 
2015 



 

 

 

X”=20%, T1: 25MVA, 13.8/220KV, X=10%, G2: 30MVA, 18KV, 
X”=20%, T2: 30MVA, 220/18KV, X=10%, G3: 30MVA, 20KV, 
X”=20%, T3:35MVA, 220/22KV, X=10% 

 

1
1 

Draw the impedance diagram for the power system shown in figure and 
mark on it the per unit impedance calculated on a base of 50MVA, 13KV 
in the circuit of generator1. The ratings are as follows: G1: 25MVA, 
13KV, Xd”=0.15pu, T1: 30MVA, 220 Y/13.84KV, X=10%, G2: 35MVA, 
22KV, Xd”=0.12, T2: 40MVA, 220/20KV, X=12%,  T3: Bank of 1 Phase 
transformers each rated 10MVA, 127/18KV, X = 8%, Load La=3+j1 ohm, 
Load Lb=4+j2 ohm, Transmission line TL1=j60 ohms, Transmission line 
TL2 = j90 Ohms. 

 

1
2 

June / 
July 
2014 

1
2 

Write in matrix form, the node equations necessary to solve for the 
voltages of numbered buses as shown in figure below. All the impedances 
are marked in per unit.  

8 June / 
July 
2014 



 

 

 

 

1
3 

Explain the procedure of drawing reactance diagram. List the assumptions 
made 

4 Dec 
2013 / 
Jan 
2014 

1
4 

Derive an equation for per unit impedance if a change of base occurs 3 June / 
July 
2013 

1
5 

Draw the per unit impedance diagram of power system shown in figure 
below 

Ratings: Generator G: 22KV, 90MVA, Xg”=18%, Transformer T1: 
22/220KV, 50MVA,X=10%, Line L1: j48.4ohm, Transformer T2: 
11/220KV, 40MVA, X=6%, Transformer T3: 22/110KV, 40MVA, 
X=6.4%, Line 2: j65.13ohm, Transformer T3: 11/110KV, 40MVA, X= 
8%; Motor M: 10.45KV, 66.5MVA, X= 18.5%: load: 57MVA, 0.6Lag, 
10.15KV. Take base KV=22 and base MVA = 100 in the generator circuit. 

 

 

1
3 

June / 
July 
2013 

1
6 

With suitable example explain one line diagram and discuss the elements 
represented. 

0
6 

June / 
July 
2018 



 

 

 

1
7 
 
 

Draw the per unit reactions diagrams for the power system shown in fig 
1(b).selecting the generator rating as  the base. Also find the generator 
terminal voltage 

 

The  ratings of the various components are , 

G=13.8Kv,25MVA,X”=j0.15pu; 

T1=13.2/69Kv,25MVA,X=j0.11 pu;T2=69/13.2 Kv,25MVA,X=j0.15 pu 

Determine the generator  terminal voltage when both motors operate at 
12KV,75% full load and unity power factor. 

 

1
0 

 
June / 
July 
2018 
 
 
 
 

1
8 

With the help of typical electrical power system ,explain impedance and 
reactance diagrams and mention the assumptions made in that. 

6 June / 
July 
2018 
 

1
9 

The schematic diagram of a radial transmission system is shown in fig 
2(b).The ratings and reactance of the various components are show there 
in A load of 60MW at 0.9 p.f lagging is tapped from 66Kv substation 
which is to be maintained at 60Kv.Calculate the terminal voltages of the 
machine.Represent the transmission line and transformer by series 
reactance only. 

 

 

 

 

 

1
0 

June / 
July 
2018 
 

 

MODULE – 2 
Symmetrical Fault Analysis: Introduction, Transient on a Transmission Line, Short Circuit 
of a Synchronous Machine(On No Load), Short Circuit of a Loaded Synchronous Machine, 
Selection of Circuit Breakers. 



 

 

 

1. What are symmetrical components and their significance and obtain the 
equations for their average power and reactive power in terms of 
symmetrical components 

8 June 
/ 
July 
201
7 

2. The voltage at the terminals of a three phase balanced load consisting of 

three (10+j8) ohms connected in star are Vab=100 0V,  

Vbc=90 240, Vca=94 120 . Find the power consumed in load using 
symmetrical components. 

1
2 

June 
/ 
July 
201
7 

3. Discuss the different types of faults in power system. 4 Dec 
201
6 

4. Explain clearly, how circuit breakers are rated? 8 Dec 
201
6  

5. A generator is connected to a synchronous motor through transformer. 
Reduced to a common base, the per unit sub transient reactances of generator 
and motor are 0.15 and 0.35 pu respectively. The leakage reactance of the 
transformer is 0.1pu. A 3 phase short circuit fault occurs at terminals of the 
motor when terminal voltage of generator is 0.9pu and output current of 
generator is 1 pu at 0.8pf leading. Find the sub transient current in the fault, 
generator and motor  

8 Dec 
201
6/ 
Jan 
201
7 

6. A sudden three phase short circuit takes place at the terminals of an unloaded 
three phase alternator. Discuss briefly on different reactances that are met 
with assuming that the damper windings are provided at the pole faces of the 
alternator 

8 June 
/ 
July 
201
6 

7. A synchronous generator and motor are rated 30MVA, 13.2KV and both 
have sub transient reactances of 20%. The line connecting them has a 
reactance of 10% on the base of the machine ratings. The motor is drawing 
20MW at 0.8Power factor leading and a terminal voltage of 12.8KV when a 
symmetrical three phase fault occurs at the motor terminals. Find the sub 
transient current in the generator, motor and the fault by using internal 
voltages of the machines. 

1
2 

June 
/ 
July 
201
6 
Dec 
201
3 / 
Jan 
201
4 

8.  With the help of waveform at the time of three phase symmetrical fault on 3 
phase synchronous generator, define synchronous reactances. (Steady state, 
transient and sub transient condition) 

6 Dec 
201
5 / 
Jan 
201
6 
June 
/ 
July 



 

 

 

201
3 

9. A synchronous generator and synchronous motor each rated 25MVA, 11KV 
having 15% sub transient reactance are connected through transformers and 
line as shown in figure. The transformers are rated 25KVA, 11/66KV and 
66/11KV with leakage reactance of 10% each. The line has a reactance of 
10% on base of 25MVA, 66KV. The motor is drawing 15MW at 0.8Power 
factor leading and terminal voltage of 106KV when a symmetrical three 
phase fault occurs at the motor terminals. Find sub transient current in the 
generator motor and fault. Choose base of 25MVA, 11KV in the generator 
circuit. 

 

 

1
4 

Dec 
201
5 / 
Jan 
201
6 
June 
/ 
July 
201
3 

10
. 

With the oscillogram of the short circuit current of a synchronous machine, 
define sub transient reactance, transient and steady state reactances. 

1
0 

June 
/ 
July 
201
5 

11 For the system shown in figure. The ratings of the various components are 
G: 25MVA, 12.4KV, Xd”=10%, M: 20MVA, 3.8KV, Xd”=15%, T1: 
25MVA, 11/33KV, X=8%, T2: 25MVA, 33/3.3KV, X=10%, Tline: 20 ohm 
reactance. The system is loaded such that the motor is drawing 15MW at 
0.9pf leading, the motor terminal voltage being 3.1KV. Find the sub 
transient fault current at motor side. Choose 25MVA as base power, 11KV 
in the generator circuit. 

 

 

1
0 

June 
/ 
July 
201
5 

12 Explain in detail the transients on a transmission line 8 June 
/ 
July 
201
4 

13 For the radial network shown in figure, a 3 phase fault occurs at F. 
Determine the fault current and line voltage at 11KV bus under fault 
condition. Select a base of 100MVA, 11KV on generator side 

1
2 

June 
/ 
July 
201



 

 

 

4 

14 In a synchronous machine Xd”<Xd’ <Xd why? 1
0 

Dec 
201
3 / 
Jan 
201
4 

15 What is the signifance of transient and sub transient reactances in short 
circuit studies. Distinguish between transient and sub transient reactance’s of  
a synchronous machine. 

0
6 

June 
/ 
July 
201
8 
 

16 1
0 

June 
/ 
July 
201
8 
 
 
 
 
 
 
 
 
 
 
 

17 What is the doubling effect in a transmission line?substantiate with 
equations. 

6 June 
/ 
July 
201



 

 

 

8 
 

18 

 

1
0 

June 
/ 
July 
201
8 
 

 
 
MODULE – 3. 
Symmetrical Components:Introduction, SymmetricalComponentTransformation, Phase 
Shift in Star-Delta Transformers, Sequence Impedances of Transmission Lines, Sequence 
Impedances and Sequence NetworkofPower System, Sequence Impedances and Networks 
ofSynchronous Machine, Sequence Impedances of Transmission Lines, Sequence 
Impedances and Networksof Transformers, Construction of Sequence Networks ofa Power 
System, Measurement of sequence Impedance of Synchronous Generator. 
1. What are sequence impedances and sequence network? Draw the single 

phase zero sequence networks for the transformers connected in different 
configuration. 

8 June / 
July 
2017 

2. A 25MVA, 11KV, 3 Phase generator has a sub transient reactance of 20%. 
The generator supplies two motors over a transmission line with 
transformers at both sides as shown in the one line diagram of figure. The 
motors have rated inputs of 15MVA and 7.5MVA both at 10KV with 25% 
sub transient reactance. The three phase transformers are rated 30MVA, 
10.8/ 121KV, connection delta – star with leakage reactance of 10% each. 
The series reactance of the line is 100 ohms. Draw the positive, negative 
and zero sequence network of the system with all reactances marked in pu. 
Assume that the negative sequence reactance of each machine is equal to 
the sub transient reactance. Select the generator rating as the base in the 
generator circuit. Assume the zero sequence reactance for the generator 
and motors are 0.6pu each. Current limiting reactors of 2.5 ohms each are 
connected in the neutrals of the generator and motors. The zero sequence 
reactance of the transmission line is 300 ohms. 

1
2 

June / 
July 
2017 

3. Determine the fault MVA, if a 3 phase fault takes place at F in the diagram 
shown in figure. The pu values of reactances are given with 100MVA as 

2
0 

June/ 
July 



 

 

 

base. 

 

2017 

4. What are symmetrical components?  How they are useful in solution of 
power system? 

4 Dec201
6/ Jan 
2017 

5. Derive an expression for the 3 phase complex power in terms of 
symmetrical components 

8 Dec 
2016 / 
Jan 
2017 
June / 
July 
2015 

6. A delta connected balanced resistive load is connected across a balanced 3 
phase supply as shown in figure. With currents in lines A & B specified. 
Find the symmetrical components of the currents. 

 
 

8 Dec 
2016 / 
Jan 
2017 

7. With the help of relevant vector diagrams for voltages and currents 
establish the phase shift of symmetrical components in Y – Delta 
transformer 

1
2 

Dec 
2016 / 
Jan 
2017 

8. What are sequence impedances and sequence network? Draw the zero 
sequence networks for different combination of 3 phase transformer bank 

8 Dec 
2016 / 
Jan 
2017, 
June / 
July 
2015 
 
 

9 The phase voltage of a three phase system are Va=100 0, Vb=33

100, Vc=38 176.5 all in volts. Compute the symmetrical components 

6 June / 
July 
2016 



 

 

 

of voltages. 
1
0 

Obtain the relationship between line and phase sequence components of 
voltages in star connection. Give the relevant phasor diagrams.  

8 June / 
July 
2016 

1
1 

Obtain an expression for power in terms of sequence components of line 
to neutral voltages and line currents 

6 June / 
July 
2016 
June / 
July 
2015 

1
2 

A delta connected balanced resistive load is connected across a balanced 3 
phase supply of 400V as shown in figure. Find the symmetrical 
components of the currents. 

 
 

8 June / 
July 
2016 

1
3 

Show that in symmetrical systems, currents of a given sequence produce 
voltage drops of the same sequence.  

6 June / 
July 
2016 

1
4 

Explain measurement of negative sequence impedance of synchronous 
generator  

6 June / 
July 
2016 

1
5 

Derive phase currents of unbalanced system in terms of sequence currents. 5 Dec 
2015/ 
Jan 
2016 
June / 
July 
2013 

1
6 

Develop an expression for three phase power in terms of symmetrical 
components 

5 Dec 
2015/ 
Jan 
2016 
June / 
July 
2013 

1
7 

A delta connected balanced resistive load is connected across an 
unbalance three phase supply as shown in figure. With currents in lines A 
and B specified, find the symmetrical components of line currents. 

1
0 

Dec 
2015/ 
Jan 
2016 
June / 
July 
2014 



 

 

 

 
1
8 

Express symmetrical components in terms of unbalanced phasors  0
6 

June / 
July 
2015 

1
9 

In a 3 phase, 3 wire system the line currents are Ia=100 0 and Ib=100

-100 A. Determine the sequence components of a line currents. 

6 June / 
July 
2015 

2
0 

Draw the zero sequence impedance network of a transformer for the 
following connection: 1) Y (with gnd) – Y 2) Y – Delta 3) Delta – Y 4) 
Delta – Delta 5) Y(with gnd) – Y (with gnd) 6) Y (with gnd) - Delta 

8 June / 
July 
2015 
June / 
July 
2014 

2
1 

Draw the positive, negative and zero sequence network for the power 
system shown in figure. Choose a base of 50MVA 220KV in the 50ohm 
transmission lines and marks all reactances in pu. The ratings of the 
generator and transformers are: G1: 25MVA, 11KV, X”=20%, G2: 
25MVA, 11KV, X”=20%, 3 phase transformers each: 20MVA, 
11/220KV, X=15%. The negative sequence reactance of each synchronous 
machine is equal to the sub transient reactance. The zero sequence 
reactance of a each machine is 8%. Assume that the zero sequence 
reactances of lines are 250% of their positive sequence reactances.  

 

8 June / 
July 
2015 
June / 
July 
2014 

2
2 

Prove that a balanced set of 3 phase voltages will have only positive 
sequence components of voltage only  

6 June / 
July 
2014 



 

 

 

2
3 

Show that power is invariant using symmetrical components 1
0 

Dec 
2013 / 
Jan 
2014 

2
4 

The current flowing to a delta connected load through a line is 10A. With 
the current in line a as reference and assuming that line c is open. Find 
symmetrical components of line current 

1
0 

Dec 
2013 / 
Jan 
2014 

2
5 

Explain the phase shift of symmetrical components in Y – delta 
Transformer 

8 Dec 
2013 / 
Jan 
2014 

2
6 

Determine the positive, negative and zero sequence networks for the 
system shown in figure. Assume zero sequence reactance for the generator 
and synchronous motors as 0.06pu. Current limiting reactors of 2.5 ohm 
are connected in the neutral of generator and motor no 2 . The zero 
sequence reactance of the transmission line is j300 ohm 

 

1
2 

Dec 
2013 / 
Jan 
2014 

2
7 

Find the symmetrical components for three phase currents Ia = 10 0 

A, Ib =10 -90   A     Ic= 15 135   A 

6 June / 
July 
2013 

2
8 

Figure shows a power system network. Draw positive, negative and zero 
sequence network. The system data is as under.  
Gen1: 100MVA, 11KV, X1=0.25pu, X2=0.25pu,X0= 0.05pu 
Gen2: 100MVA, 11KV, X1=0.2pu, X2=0.2pu,X0= 0.05pu 
T/F1: 100MVA, 11/220KV, X1=0.06pu, X2=0.06pu,X0= 0.06pu 
T/F2: 100MVA, 11/220KV, X1=0.07pu, X2=0.07pu,X0= 0.07pu 
Line1: 100MVA, 220KV, X1=0.1pu, X2=0.1pu,X0= 0.3pu 
Line2: 100MVA, 220KV, X1=0.1pu, X2=0.1pu,X0= 0.3pu 
Take a base of 11KV and 100MVA in generator 1 circuit. 

1
5 

June / 
July 
2013 



 

 

 

2
9  

4 June / 
July 
2018 
 

3
0 

4 June / 
July 
2018 
 

3
1 

 

8 June / 
July 
2018 
 

3
2 

 

6 June / 
July 
2018 
 

3
3 

 

1
0 

June / 
July 
2018 
 

 
 
MODULE – 4 
Unsymmetrical Fault Analysis: Introduction, Symmetrical Component Analysis 
ofUnsymmetricalFaults, Single Line-To-Ground (LG) Fault, Line-To-Line (LL) Fault, 
Double LineTo-Ground (LLG) Fault, Open Conductor Faults. 
 
1 What are the different types of unsymmetrical faults and explain in brief their 

frequency of occurrence?  
8 Jun

e / 
Jul
y 
201
7 

2 A double line to ground fault occurs at the terminals of a loaded generator. 1 Jun



 

 

 

Derive an expression for the fault currents; draw the connecting of sequence 
networks. 

2 e / 
Jul
y 
201
7 

3 For one conductor open faults, derive expressions for currents and show the 
connections of sequence network to represent the fault 

8 Jun
e / 
Jul
y 
201
7 

4 A synchronous motor is receiving 10MW of power at 0.8pf lag at 6KV. An 
LG fault takes place at the middle point of the transmission line as shown in 
figure. Find the fault current. The rating of the generator, motor and 
transformer are as under 
Gen: 20MVA, 11KV, X1=0.2pu, X2=0.1pu, X0=0.1pu 
T1: 18MVA, 11.5Y/34.5Y KV, X=0.1pu 
Transmission Line: X1=X2=5 ohm, X0=10ohm 
T2: 15MVA, 6.9Y/34.5Y KV, X=0.1pu 
Motor: 15MVA, 6.9KV, Xt=0.2pu, X2=X0=0.1pu 

 
 
 

1
2 

Jun
e / 
Jul
y 
201
7 
Jun
e / 
Jul
y 
201
6 

5 Mention the different types of faults occurring in electrical power system and 
their probability of occurrence 

4 Dec 
201
6 / 
Jan 
201
7 

6 A double line to ground fault occurs at the terminals of an unloaded generator. 
Derive an expression for the fault currents. Also draw connection of sequence 
networks.  

1
0 

Dec 
201
6 / 
Jan 
201
7 
Jun
e / 
Jul
y 
201
6 



 

 

 

7 Discuss briefly about the open conductor faults in power system 6 Dec 
201
6 / 
Jan 
201
7 
Dec 
201
5 / 
Jan 
201
6 

8 A single line to ground fault occurs at mid-point F of transmission line in 
power system shown in figure. Determine the fault current in pu and in 
amperes from generator if the system were on no load and at a voltage of 
100KV at the fault point. The ratings are  
Gen: 11.5KV, 500MVA, X1=0.3pu, X2=0.2pu, X0=0.1pu 
T1: 11/110KV, 45MVA, X=0.1pu 
T2: Consists of 3 single phase units each rated 20MVA, 66/6.6KV, X=10% 
Motor: 6KV, 55MVA, X1=0.4pu, X2=0.3pu, X0=0.2pu 
Line: X1=X2=48.5 ohm, X0=90 ohm 
Choose a base of 60MVA, 110KV in transmission line. 

 

2
0 

Dec 
201
6 / 
Jan 
201
7 

9 A 400V, star connected neutral grounded three phase generator is subjected to 
various types of faults, the fault currents for various types of faults are: i) three 
phase, 120 ampere ii) line to line, 150 amp iii) line to ground, 250 amp. If the 
resistances are neglected, determine the three sequence impedances and fault 
current for a double line to ground fault.  

1
0 

Jun
e / 
Jul
y 
201
6 

1
0 

Derive the equation for the fault current when single line to ground fault 
occurs on an unloaded generator. 

8 Dec 
201
5 / 
Jan 
201
6 

1
1 

A salient pole generator without dampers is rated 20MVA, 13.8KV and has 
direct axis sub transient reactance of 0.25pu. The negatively, 0.35 and 0.10 pu. 
The neutral of the generator is solidly grounded. Determine the sub transient 
current in the generator for sub transient conditions when a double link to 
ground fault occurs at the terminals of the generator. Assume that the 
generator is un loaded and operating at rated voltage when fault occurs neglect 
resistance. 

1
2 

Dec 
201
5 / 
Jan 
201
6 

1
2 

A two bus system is shown below the generators G1 and G2 are identical 
Neglecting pre fault current and losses, calculate the fault current for LG fault 
at bus – 1. All pu reactances are based on common base values. Reactances of 

1
2 

Dec 
201
5 / 



 

 

 

components on common base 
G1, G2: X1=0.17pu, X2=0.14pu, X0=0.05pu 
T1, T2: X1=0.11 pu, X2=0.11pu, X0=0.11pu 
Line: X1=0.22 pu, X2=0.22pu, X0=0.60pu 

Jan 
201
6 

1
3 

A three phase generator with an open circuit voltage of 400V is subjected to an 
SLG fault through a fault impedance of j2 ohm. Determine the fault current, if 
Z1=j4 ohm, Z2=j2 ohm and Z0=1 ohm. Repeat the problem for LL Fault.  

8 Jun
e / 
Jul
y 
201
5 

1
4 

Derive expression for fault current if LLG fault occurs through fault 
impedance Zf in power system. Show the connection of sequence networks to 
represent the fault 

1
0 

Jun
e / 
Jul
y 
201
5 

1
5 

Derive expression for fault currents for i) one conductor open fault ii) two 
conductor open fault and draw the sequence network diagrams 

1
0 

Jun
e / 
Jul
y 
201
5 

1
6 

Draw the interconnected sequence networks for the following cases: 
i) L-G fault  through fault impedance Zf 
ii) L – L fault through fault impedance Zf 
iii) LLG fault through fault impedance Zf 
Clearly indicating positive, negative and zero sequence impedance, 
symmetrical components of voltages and currents. Also write the 
expressions for fault current in the above three cases. 

1
2  

Jun
e / 
Jul
y 
201
4 

1
7 

A three phase generator with line to line voltages of 400V is subjected to LLG 
fault. If Z1=j2 ohm, Z2=j0.5 ohm and Z0=j0.25 ohm. Determine the 
symmetrical components of currents and fault current. 

8 Jun
e / 
Jul
y 
201
4 

1
8 

Draw the sequence networks for the system shown in fig. Determine the fault 
current if a line to line fault occurs at point F. The pu reactances all referred to 
the same base are as follows. Both the generators are generating 1.0pu 
G1: X1=0.05pu, X2=0.30pu, X0=0.20pu 

1
0 

Jun
e / 
Jul
y 



 

 

 

G2: X1=0.03pu, X2=0.25pu, X0=0.15pu 
T1: X1=0.12 pu, X2=0.12pu, X0=0.12pu 
T2: X1=0.10 pu, X2=0.10pu, X0=0.10pu 
Line1: X1=0.70 pu, X2=0.30pu, X0=0.30pu 
Line2: X1=0.70 pu, X2=0.30pu, X0=0.30pu 

 
 
 

201
4 

1
9 

Determine the fault current at the faulted bus for a line to line fault which 
occurs between phases b and c at bus 4 as shown in figure  
Gen1, Gen2: 100MVA, 20KV, X1==X2=15%,X0= 4%, Xn=6% 
T/F1, T/F2: 100MVA, 20/345KV, Xlekage=9% 
Line1, Line 2: 100MVA, 345KV, X1= X2=10%pu,X0= 40% 
Line2: 100MVA, 220KV, X1=0.1pu, X2=0.1pu,X0= 0.3pu 
Take a base of 345KV and 100MVA in transmission line. 

 

1
4 
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e / 
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y 
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2
0 

A 50Hz generator is delivering 50% of the power that it is capable of 
delivering through a transmission line to an infinite bus. A fault occurs that 
increases the reactance between the generator and the infinite bus to 500% of 
the value before three faults when the fault is isolated, the maximum power 
that can be delivered is 75% of the original maximum value. Determine the 
critical clearing angle for the condition described. 

1
2 

Jun
e / 
Jul
y 
201
3 

2
1 

Derived an expression for fault current when single line to ground fault occurs 
throught a fault impedence Zf in a power system .Drew the seqence network to 
represent the fault. 

1
0 

Jun
e / 
Jul
y 
201
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2
2 

For one conductor open fault in a power system , drive an expression for fault 
current 

6 Jun
e / 
Jul
y 
201
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2
3 

What are the boudary /terminal condition in relation to the unsymmetrical 
fault. Mention the boundary condition for LG, LL, LLL and LLG fault.   

6 Jun
e / 
Jul
y 
201
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2
4 

A syn moto is reciving 10 MW of power at 0.8pf lag at 6 kV.A LG fault takes 
place at the middle point of the transmission line as shown in the fig , Find the 
fault current the rating of the generator motor and transformer are as under . 
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e / 
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y 
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MODULE – 5 
Power System Stability: Introduction, Dynamics of a Synchronous Machine, Power Angle 
Equation Salient and Non – Salient pole Synchronous Machines, Simple Systems, Steady 
State Stability, Transient Stability,Equal Area Criterion,Factors Affecting Transient Stability. 
 
1 Define Stability as applied to power system studies and distinguish between i) 

Steady state stability and ii) Transient stability 
8 Jun

e / 
July 
201
7 

2 The transfer reactance between a generator an infinite bus bar operating at 
200KV under various conditions on interconnection are Pre fault: 150 ohm / 
phase, During fault: 400 ohm/ Phase, Past fault: 200 ohm/ Phase. If the fault 
is cleared when the rotor has advanced 60 degree electrical from the prefault 
position, determine the maximum load that could be transferred without loss 
of stability 

1
2 

Jun
e / 
July 
201
7 

3 Explain clearly the methods of improving transient stability. 8 Jun
e / 
July 
201
7 

4 Explain the effect of unbalanced voltage on the performance of an induction 
motor. Find the expression for power developed and torque developed under 
such operating conditions 

1
2 

Jun
e / 
July 
201
7 



 

 

 

5 Differentiate between steady state and transient state stability of a power 
system. Can these stability limits have multiple values? 

6 Dec 
201
6 / 
Jan 
201
7 

6 Derive swing equation with usual notation 8 Dec 
201
6 / 
Jan 
201
7 
Jun
e / 
July 
201
6 

7 Explain the equal area criterion for investigating the stability of power system 6 Dec 
201
6 / 
Jan 
201
7 
Jun
e / 
July 
201
6 

8 An ac generator is delivering 50% of maximum power to an infinite bus. Due 
to a sudden short circuit, the reactance between generator and infinite bus 
increases to 500% of the value before fault. The maximum power that can be 
delivered after clearance of the fault is 75% of the original value. Calculate 
the critical clearing angle to maintain the stability of the system 

8 Dec 
201
6 / 
Jan 
201
7 

9 Explain the analysis of 3 Phase induction motor with one line open 6 Dec 
201
6 / 
Jan 
201
7 
Jun
e / 
July 
201
6 

1
0 

Explain the analysis of 3 phase induction motor with unbalanced voltage 6 Dec 
201
6 / 
Jan 
201



 

 

 

7 
1
1 

Define the following: i) steady state stability ii) Transient stability iii) Steady 
state stability limit iv) Transient stability limit.  

8 Jun
e / 
July 
201
6 

1
2 

A 400V, 6 pole, 50Hz, 3 Phase induction motor with Rs=Rr=0.5 ohm and 
Xs=Xr=2 ohm runs at a slip at 0.06. When lines are gets open? Determine the 
power output and torque developed 

1
0 

Jun
e / 
July 
201
6 

1
3 

Derive expression for critical clearing angle 8 Dec 
201
5 / 
Jan 
201
6 

1
4 

A 50Hz four pole turbo generator rated 100MVA, 11KV has an inertia 
constant of 2 MJ/MVA. I) Find the stored energy in the rotor at synchronous 
speed ii) If mechanical input is suddenly raised to 80MW for an electrical 
load of 50MW, find rotor acceleration neglecting mechanical and electrical 
losses 

6 Dec 
201
5 / 
Jan 
201
6 

1
5 

Write short notes on 
a) Operation of 3 phase induction motor with one line open 
b) Steady state and transient stability 
c) Line to line fault on unloaded generator 
d) Concept of equal area criterion 

2
0 

Dec 
201
5 / 
Jan 
201
6 

1
6 

A 2 pole, 50Hz, 11KV turbo alternator has a rating of 100MW, 0.85 PF 
lagging. The rotor has a moment of inertia of 10000 Kg – m2. Calculate H and 
M. 

6 Jun
e / 
July 
201
5 

1
7 

Write short notes on: 
a) Swing equation 
b) Steady state and transient stability 
c) Equal area criterion for transient stability 
d) Analysis of 3 phase IM with one line open 

2
0 

Jun
e / 
July 
201
5 
 
 

1
8 

At turbo generator, 6 pole, 50Hz of capacity 80MW working at 0.8pf has an 
inertia of 10MJ/MVA i) Calculate the energy stored in the rotor at 
synchronous speed ii) Find rotor acceleration if the mechanical input is 
suddenly raised to 75MW for an electrical load of 60MW iii) Supposing the 
above acceleration is maintained for a duration of 6 cycles, calculate the 
change in torque angle and rotor speed at the end of 6 cycles  

1
0 

Jun
e / 
July 
201
4 

1
9 

A load free alternator supplies 50MW to an infinite bus the steady state 
stability being 100MW, determine if the alternator will remain stable if the 

8 Jun
e / 



 

 

 

input to alternator is abruptly increased by 40MW July 
201
4 

2
0 

A 50 Hz generator is delivering 50% of the power that it is capable of 
delivering through a transmission line to an infinite bus. A fault occurs that 
increase the reactance between the generators and the infinite bus to 500% of 
the value before fault. When the fault is isolated the maximum power that can 
be delivered is 75% of the original maximum value. Determine the critical 
angle for the condition described. 

1
2 

Dec 
201
3 / 
Jan 
201
4 

2
1 

Breifly explain (i) steady state stability (ii) transient stability  6 Jun
e / 
July 
201
8 
 

2
2 

A loss free alternator supplies 50 MW to an infinite bus , the SSSL being 100 
MW . determine if the alternator will remaines stable if the input the prime 
mover of the alternator is abruptly incrased by 40 MW .  

1
0 

Jun
e / 
July 
201
8 
 

2
3 

State and explain equal area criteria .what are the assumptions made in 
applying EAC ?  
Discuss.  

6 Jun
e / 
July 
201
8 
 

2
4 

The transfer reactance between a generator and an infinite bus bar operation 
at 200 kV 

1
0 

Jun
e / 
July 
201
8 
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Course Objectives 

 
This course will enable students to:  
 

• Explain the fundamentals of cloud computing  

• Illustrate the cloud application programming and aneka platform  

• Contrast different cloud platforms used in industry 
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DIRECT ATTAINMENT 

CO Attainment 

CO 

IA 

Attainment 

% 

IA 

Attainment 

Ext 

Attainment 

Final Co 

Attainment 

C404.1 100 3 2 2.4 

C404.2 100 3 2 2.4 

C404.3 98.90 3 2 2.4 

C404.4 100 3 2 2.4 

C404.5 100 3 2 2.4 

 

PO Attainment 

CO/PO 
CO 

Attainment 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

  C404.1 2.4 3 3 3 3 3 2 3 3 1 2 2 3 

C404.2 2.4 3 3 3 3 3 2 3 3 1 2 2 3 

C404.3 2.4 3 3 3 3 3 2 3 3 1 1 2 3 

C404.4 2.4 3 3 3 3 3 2 3 3 1 1 2 3 

C404.5 2.4 3 3 3 3 3 2 3 3 1 2 2 3 

PO Attainment 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 

 

PSO Attainment 

CO/PO 
CO 

Attainment 
PSO1 PSO2 

C404.1 2.4 2 2 

C404.2 2.4 2 2 

C404.3 2.4 2 2 

C404.4 2.4 2 2 

C404.5 2.4 2 2 

PSO Attainment 2.4 2.4 
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