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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

e Recall and Recognize construction and characteristics of JFETs and MOSFETs and
differentiate with BJT

e Evolve and Analyze Operational Amplifier circuits and their applications

e Describe, Illustrate and Analyze Combinational Logic circuits, Simplification of
Algebraic Equations using Karnaugh Maps and Quine McClusky Techniques.

e Describe and Design Decoders, Encoders, Digital multiplexers, Adders and
Subtractors, Binary comparators, Latches and Master-Slave Flip-Flops.

e Describe, Design and Analyze Synchronous and Asynchronous Sequential

e Explain and design registers and Counters, A/D and D/A converters.
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Academic Semester: Aug 2016 to Nov 2016
Subject: Analog and Digital Electronics Sub Code: 15CS32

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

COO PL | P2 | P3| P4 | P5|P6|P7 | P8 | P9 |P10|P11 | P12
C202.1| 3 3 2 2 1
C2022| 2 2 1 1 1
C2023| 2 2 2 2 1
C202.4 | 3 3 2 2 1 1
C2025| 2 2 2 2 1 1
CO-PSO Mapping

CO | PSO1 | PSO2

C2021| 2 2

C2022| 1 1

C2023| 1 1

C202.4 | 2 2

C2025| 2 2
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COURSE: BE SEM & SECTION:3 A ROOM NO: 312 CLASS TEACHER :Ms. Beena
DAY/ . . . ] 11:00 - ) . 12:50 - . . . a » .
TIME 9:00 - 9:55 | 9:55-10:50 11:55 11:55-12:50 1:30 1:30 - 2:25 2:25-3:20 3:20 - 4:15
MON DS ADE MAT usp DMS Co- Library
TUE ADE DMS co DS <eierec-LD & DS LAB——rceeefd
WED MAT- <eeeeeseeeLD & DS LAB-—--—-oceen 3} < ToOHGLE ——>

LUNCH
‘ - Py Tuilual
_—" L MAT DMS vsp BREAK | - -€o— 1 PG . [luf .
FRI DMS_ USP, co ADE . MAT CREAM & REMEDIAL
SAT co usp ADE DS

SUBJECT CODE SUBJECT FACULTY NAME

15CS31 Engineering Mathematics - 111 Ms. Sandya Rani

156532 Analog and Digital Electronics : Ms. Florence

15CS33 Data Structures and Applications Ms. Shilpa

15CS34 Computer Organization Ms.Chandanitha
15CS35 Discrete Mathematical Structures Ms.Moumitha
15CS361 Unix and Shell Programming Ms.Beena .
15CSL37 Analog and Digital Electronics Laboratory Ms. Florence
15CSL38 Data Structures with C Laboratory Ms.Shilpa

BhimaaE EAS AL
‘ PRINCIPAL ) ,
The Oxford Coliege of Engineering
halli, Hosur Road
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STAFF:

ACADEMIC YEAR 2016-2017: ODD SEMESTER [AUG 2016-DEC 2016]
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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/1jAoQEMzAuUPNsglKoYMIjR9dRKrg2h6y0/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 :3SEM

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

. Books
Module Tﬁglc Topic Referred
) & Pages
1 Module 1: Field Effect Transistors: Junction field transistors, T1 165
MOSFETS, Differences Between JFETs and MOSFETSs
2 Biasing MOSFETSs, FET Applications, CMOS Devices T1192
3 Wave shaping Circuits: integrated circuit, multivibrators. T1503
1 4 Introduction to operational Amplifier: ideal v/s practical opamp, T1 627
performance parameters
5 operational amplifier application circuits: peak detector circuit T1671
6 comparator, Active filters, nonlinear amplifier T1672
7 Relaxation oscillator, current to voltage converter, voltage to current T1690
converter.
8 The basic gates: Review of basic logic gates, positive and negative T2 41
logic, Introduction to HDL.
9 Combinational logic circuit: Sum of product method, Truth table to T2 77
2 karnaugh map, pairs, Quads and Octets.
10 | Karnaugh simplification, Don't care conditions, Product of sum T2 92
method, Product of Sum simplification,
11 | Simplification by Quine Mc-clusky method T2107
12 Hazards and Hazard covers T2 110
13 | HDL implementation models. T2 113
15 Data processing circuits: Multiplexers, Demultiplexers, 1 of 16 T2 123
decoder
16 BCD to decimal decoders, & segment decoders. Encoders, Exclusive T2 138
OR gates.
17 Parity generators and checkers, Magnitude comparator. T2 149
3 18 Programmable array logic, Programmable Logic array. T2 159
19 HDL implementation of data processing circuit. Arithmetic building T2 156
blocks.
20 | Arithmetic logic unit, Flipflops: RS flip flops, Gated flip flops, Edge T2 239
triggered RS flip flop.
21 Edge triggered D and JK flip flops. T2 285
22 Flip Flops: Flip flop timing, JK master slave flip flop, T2 288
23 switch contact bounce circuits, VVarious representation of flip flops, T2 291
4 24 | HDL implementation of flip flop. T2 301
25 Registers: Types of registers, Serial in serial out, Serial in parallel T2 310
out, parallel in serial out, parallel in parallel out, Universal shift
register, Application of shift register
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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

synthesis problem.

29 Counters: Decade counters, Pre settable counters, counter design as a T2 363

5 30 | Adigital clock, Counter design using HDL, D/A conversion and T2 381
A/D Conversion,
31 Variable register networks, Binary ladders, D/A converters, D/A T2 431
Accuracy and resolution,
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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CBES

USN 15
Third Semester B.E. Degree Examination, Dec.2016/Jan.20
Analog and Digital Electronics
Time: 3 hrs. Max. Mar
Note: Answer FIVE full questions, choosing one full guestion fro dully

& Module-1

E 1 a. Explain the working of N — channel DE — MOSFET, with the h iagham .

E (08 Marks)

& b. With circuit diagram, explain any two application of FET. (06 Marks)

% ¢. How CMOS can be used as inverting switch? (02 Marks)
%% OR
= 2 a. Design a voltage divider bias network using a DEM supply voltage Vpp = 16V,
88 Ipss = 10mA and Vp = 5V to have a quiescent drain ¢ and gate voltage of 4V,
80 o (Assume the drain resistor Rp to be four times theéss r Rs and Ry = 1kQ).
= ﬁ {08 Marks)
g sh b. Explain the performance parameters of Op-ag; (08 Marks)
£5
= 'E
§ - 3 a. Minimize the following Boolean function
H -§ f(a, b, c,d)==m (5, 6,7, 12, 1 (06 Marks)
E g b. Apply Quine Mc - Clusky meth ¢ essential prime implicants for the Boolean
g k=] expression f(a, b, ¢, d)=Zm(l, 3, 10082, 13, 14, 15). (10 Marks)
$3
‘; =
E ;f 4 a. A digital system is to be d ich the month of the year is given as input is four bit
=3 form. The month Januagg,i as "0000°, February as "0001" and so on. The output
§ ;E of the system should ing to the input of the month containing 31 days or
é— -4 otherwise it is ‘0°. Co r the excess number in the input beyond ‘1011 as don’t care
g% conditions for the ur variables. (ABCD) find the following :
< -g i) Write truth table expression in SOP Zm and POS IIM form.
5 -E 1) Using K — i he Boolean expression of canonical mini term form.
5§ 1i1) Usi I ment logical circuit. (10 Marks)
e b. What is pe of hazards and explain static 0 and static — 1 hazard.
& & (06 Marks)
23 |
E6 Module-3
& %“ 5 a following function using 8:1 multiplexer f{a, b, ¢,d)=Zm (0, 1, 5, 6, 8, 10,
— e . {06 Marks)
P b., Realize the following function using 3:8 decoder
= i I‘[a,“) =Zm(l, 2, 3, 4) ii) fla,b, c)=Zm(3, 5, 7). (04 Marks)
E at iS%lagnitude Comparator? Explain 1 bit magnitude comparator. (06 Marks)
.é- OR

esign 7 — segment decoder using PLA. (08 Marks)
ifferentiate between Combinational and Sequential circuit. (04 Marks)
1 of 2

BRANCHES | ALL SEMESTERS | NOTES | QUESTON PAPERS | LAB MANUALS
A Viuresource Go Green initiative
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¢. Write VHDL code for given circuit.

i
p

Fig.Q6(c)

——D_l_rTD'—

i ¢
Module-4

7 a. Whatis Race around condition? With block diagram and truth table in t orking of
JK master — slave flip — flop. (10 Marks)
b. Give State transition diagram and characteristics equation for §iK and SREFlip Flop.(06 Marks)

OR
8 a. With neat diagram, explain Ring counter. (04 Marks)
b. What is Shift Register? With neat diagram, explain 4 4it p in serial out shift resisters.

(08 Marks)
¢. Compare Synchronous and Asynchronous counter. (04 Marks)

9 a. Define Counter. Design A synchronous co ence ) - 4—1—2—6 — 04

using JK Flip - Flop. (12 Marks)

b. Explain Digital clock, with neat diagram. (04 Marks)

10 a. Explain the Binary ladder with Di 1000, (06 Marks)
b. Explain 2 bit simultaneous A/D co (10 Marks)

N\
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Subject: Analog and Digital Electronics

DIRECT ATTAINMENT

CO Attainment

1A ]
. 1A Ext Final Co
co Atta:;oment Attainment | Attainment | 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 14
C202.5 53.77 1 1 1
PO Attainment
coro | .. O |po1|poz2|po3| Po4 |POs5|POB|POT7|POS|POY|PO10|PO11 |PO12
Attainment
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 14 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 14|14 (141|137 |14 |14 |14 (14|14 | 14 1.4 1.4
PSO Attainment
CO
CO/PO Attainment PSO1 PSO2
C202.1 1.8 2 2
C202.2 1.8 1 1
C202.3 1.8 1 1
C202.4 14 2 2
C202.5 1 2 2
PSO Attainment 1.32 1.32
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Course File
2017-2018

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.

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.

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

Program Outcome

1.

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

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.
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.

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.
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.

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.
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.

Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of the engineering
practice.
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10.

11.

12.

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

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.

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.

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.

Program Specific Outcome

1.

2.

3.

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

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.

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.

CO-POMapping with CO Statement

CO/PO CO Attainment PO1 PO2 PO3 PO4 | PO5 | PO6 | PO7 | POS8 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 PS0O2 PS03
C355.1 1 2 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

COURSE:B.E

The Oxford College of Engineering

Department of Information Science & Engineering

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

V SEMESTER/SECTION: B

ROOM NO:N 419




CLASS TEACHER:Ms.Kokila/Ms.Keerthi
TIMETABLE w.e.f:07-08-2017

. 9.00- 10.50- | 11.00- 1.30-

Day/ Time 955 9.55-10.50 11.00 1155 11.55-12.50 | 12.50-1.30 5 95 2.25-3.20| 3.20-4.15
Mon Ct AT JAVA DBMS(T) C#(T) | CN(T) AT(T)
Tue DBMS AT CN JAVA EPM | DBMS MINI

SHORT LUNCH PROELT
DBMS LAB(B1) /CN
Wed EPM CN BREAK | DBMS CN BREAK LAB(B2)
MINI
Thu Ct EPM DBMS JAVA CN EPM PROJECT
. MINI
Fri JAVA AT C# EPM(T) C#  |JAVA(T) 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
Automata Theory & Computational Intelligence
15CS54 (AT) Ms.Amaresha
15CS553 Advanced JAVA and J2EE (JAVA) Mr.Nalinakshi
Dot Net framework for application
15CS564 development(C#) Mr.Channappa gowda
B1:Ms.Suganya & Ms.Sindhuja
15CSL57 Database Applications Laboratory (DBMS LAB) |B2:Ms.Suganya & Ms.Nalinakshi
B1:Ms.Kokila & Mr.YadhuKrishna
15CSL58 Computer Networks Laboratory (CN LAB) B2:Ms.Kokila & Mr.Karthik
Miniproject Ms.Keerthi/Mr.Vinodha/Ms.Kokila
TT CHIEFTT
INCHARGE COORDINATOR HOD-ISE PRINCIPAL

Faculty name: Ms. P KOKILA

IHR. | IIHR. | NI HR. | IVHR. | VHR. | VI HR. VII HR.
MON DM CN (T)

TUE | DM CN ADE LAB(3A - B2)
WED CN CN CN LAB(SB - B2)

THU CN DM(T)

FRI | DM DM MINI PROJ(5B)
SAT CN LAB(5B - B)




8. Syllabus and Schemes
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Estd. 1974
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/ Topic . Books
Unit No. Date Topic Referred &
Module:1-Application Layer: Principles of Network Applications, Network
1 118117 Application Architectures
5 8/8/17 Processes Communicating, Transport Services Available to Applications,
Transport Services Provided by the Internet
Application-Layer Protocols, The Web and HTTP: Overview of HTTP,
3 9/8/17 . . .
Non-persistent and Persistent Connections,
| -
4 10/8/17 HTTP Message Format, User-Server Interaction: Text book1:
Cookies, Web Caching, The Conditional GET 83 -183
5 14/8/17 File Transfer: FTP Commands & Replies, Electronic Mail in the Internet:
SMTP, Comparison with HTTP
6 16/3/17 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
http://www.theoxford.edu/
mailto:enghodise@theoxford.edu

DNS Records and Messages, Peer-to-Peer Applications: P2P File

8 21/8/17 o
Distribution
9 29/8/17 Dlstr!butfed Hash Tables, Socket Programming: creating Network
Applications
10 23/8/17 Socket Programming with UDP, Socket Programming with TCP.
Module-2: Transport Layer : Introduction and Transport-Layer Services:
11 24/8/17 Relationship between Transport and Network Layers, Overview of the
Transport Layer in the Internet
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 20/8/17 Go-Back-N, Selective repeat
C ion-Oriented T TCP: The TCP C ion, TCP S Text book 1
T 15 20/8/17 onnection-Oriented Transport : The onnection, egment 185 - 279
Structure
16 31/8/17 Round-Trip Time Estimation and Timeout, Reliable Data Transfer
17 3/9/17 Flow Control, TCP Connection Management
Principles of Congestion Control: The Causes and the Costs of Congestion,
18 4/9/17 .
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.
21 7/9/17 Module-3: The Network layer: What's Inside a Router?
Input Processing: The Distance-Vector (DV) Routing Algorithm,
22 1079717 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,
1l 25 13/9/17 Routing Algorithms: The Link-State (LS) Routing
26 14/9/17 Routing in the Internet Text book 1:
27 17/9/17 Intra-AS Routing in the Internet: RIP 320 - 405
28 18/9/17 Intra-AS Routing in the Internet: OSPF,
29 20/9/17 Inter/AS Routing: BGP
30 21/9/17 Broafjcast and Multicast Routing: Broadcast Routing Algorithms and
Multicast
Module-4: Mobile and Multimedia Networks: Cellular Internet Access: Text book 1-
v 31 22/9/17 An Overview of 546 - 572 )

Cellular Network Architecture




3G Cellular Data Networks: Extending the

32 2519117 Internet to Cellular subscribers
33 26/9/17 Onto 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
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.
Module-5: Multimedia Networking Applications: Properties of video,
a1 7/10/17 properties of Audio, Per-connection Quality-of Service (QoS)
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 Text book 1
v 46 12/10/17 | case studies: Netflix, You Tube and Kankan 588 — 608
47 16/10/17 | case studies: You Tube and Kankan 632 - 652
48 17/10/17 | Network Support for Multimedia : Dimensioning Best-Effort Networks
49 19/10/17 | Providing Multiple Classes of Service, Diffserv
Guarantees: Resource Reservation and Call
50 2117 Admission.
51 9/11/17 Revision 1,2,3
52 15/11/17 | Revision 4,5

Self-study Topics (Not included in Syllabus)

SI. 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
SI. No. Quiz Scheduled date
1 Module 1,2




2 Module 3,4

3 Module 5

Text Books:

1. James F Kurose and Keith W Raoss, 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

Pl ot

Faculty HOD

10. Regulation Link

https://drive.google.com/file/d/1hzpL V|86EA2dVVpedxrRDoBW5mpl3Wzf/view?usp=sharing
11. Model QP(VTU-QP)

https://drive.google.com/drive/folders/1 fO9m08NJ15Zpa84Dz8ImBHVF4biXFTZD?usp=sharing
12. CO Attainment(lA,External)

co IA Attainmet % AttaiIr:\ment Attalis:;ent AtFtl:iiln:::nt
C355.1 65 1 1
C355.2 46 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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i PROGRAM EDUCATIONAL OBJECTIVES

After the graduation the graduates are able to

PEO1: Apply fundamental concepts of civil engineering in developing economically viable and
sustainable sound solutions.

PEO2: To work collaboratively on multidisciplinary problems.
PEO3: To achieve their professional aims keeping good ethics.

PROGRAM SPECIFIC OUTCOMES

Graduates will be able
PSOI: To apply technical skills and modern engineering tools for civil engineering day to day
_ practice.
PSO2: To participate in critical thinking and problem solving of civil engineering field that
needs analytical and design requirements.
PSO3: To pursue lifelong learning and professional development to face the challenging
and emerging needs of our society.
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PROGRAM OUTCOMES
Engineering Graduates will be able to:
1. Engineering knowledge: Apply the knowledge of mathem
fundamentals, and an engineering specialization to

engineering problems. .
2. Problem analysis: Identify, formulate, review research literature, anc! z?nalyze
complex engineering problems rcaching substantiated conclusions using first principles of

mathematics, natural sciences, and engineering sciences. . _

3. Design/development of solutions: Design solutions for complex engineering problel‘ns
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 knowiedge 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.

9. Individual and team work: Function effectively as an individual, and as a member or

. leader in diverse teams, and in multidisciplinary settings.

Communication: Communicate effectively on complex engineering activities with the

mgineering.community and with society at large, such as, being able to comprehend and

write effectwe reports and design documentation, make effective presentations, and give
and receive clear instructions.

! Pro.ject management and ﬁnal.ace.: To demonstrate knowledge and understanding of the

engineering and management principles anq appl_y these to one’s own work, as a member

a?:ll;: :si ; :‘Zaic:ler'n; :ct;earr!. ml ;nanag; ;;ro;ectds ;1n multidisciplinafy environr'n.cnts.

e dpelen dgl e gnize the need for, and have the preparation and ability to engage

ife-long learning in the broad context of technological change.

atics, science, engineering
the solution of complex
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DEPARTMENT OF CIVIL ENGINEERING
THE OXFORD COLLEGE OF ENGINEERING

-560 068

CODE: 15V
' Municipal and Industrial Wastewater Eng.

v Al bl

(TR

Academic Semester: Aug- Nov, 2019-20 (ODD SEM)

DATE: 14/10/2019
MAX MARK: 30M
DURATION: 90Min

ANSWER ANY ONE FULL QUESTION FROM EACH PART

e Question - Marks COs, POy o'
IR TS - T e
| With sketch explain zone of purification. oM .
E.‘ Sign a sewer 1o serve a population of 36,000 the daily per capita ™M POL&POD, COR
 water supply allowance being 135 lts, of which 80%, find its way A
[ into the sewer. The slope available for the sewer to be laid is | in
L 25 and the sewer should be designed to carry four times the dry
[ weather flow, when running full. What would be the velocity of
_flow in the sewer when running full?
= OR
- What is self-purification of streams? With sketch, explain oxygen | 6M FORREGH G0
!' : m-
 What is sewage sickness? Mention the methods used to prevention e e
| Of sewage sickness?
- PART B
Differentiate between domestic and industrial wastewater. 6M PO24&PO3, CO4
plair &ediﬁuentmeﬂmdsofmmmwn. 6M PO2&PO3, CO4
= OR
‘Write short notes on: 6M
1. Self-cleansing velocity. 2 Non scouring velocity.
| A strea mmdwilhDO.hulﬂowofl.Zm’hBODof4mylmd
| Rate constant of 0.3 per day. It receives an effluent discharge of 0.25 m’
! BO!_)ZOmglLDOSmylmdmcommo.Bperday.The e
ge velocity of flow of stream is 0.18m/s. Calculate the DO deflect
mmmmmmmw is
20%C —womlndBODismmmedatSduys.TakenmﬁonDOu
20°C as 9.17mg/1. :
_'1: = PART C 0
i 5 t:eu n:thods used for Neutralization of acidic and 6M PO2&PO3, CO2
- - - OR
Explain the effect of industrial a
i wastewater on Stream. M PO2&PO3, CO2
Course Outcomes
Understand and design different unit |
process, Apply the principles of Industrial

14

of HOD









Course Titler Knvironmental Englueoriy

i Laboratar
A per Cholee Based Crodit Systemn (C'hy f

CH) seheme

SEMESTHR VI
- SOVITS IA Marks 20
o LOC T Tourw Week ar xam Marks K
T"ﬂ" of Lecture Hours - -vfﬂ'" fours 1}
o Numbe m otal Marks- 100

: ble studenty

e il course will enny )
urse ob agw“' methods of water & waste water quality
"o leam experiments 10 determine the concentrations of water and waste wiiler
¥ |  treatment
AR the degree and type o
- T.:d the environmental significance and application in environ 0

Y and
~ To unael

il uulmuerlnﬂ praciice

Experiments

|
|
Rovised |

Acquire capability 1o conduct experiments and estimate the concentration of different parameters,
~ompare the result with standards and discuss based on the purpose of analysis,
eiermine type of treatment, degree of treatment for water and waste water,

dentify the p eter to be anal ed for the student project work in environmental stream
m Objectives:

Evaluation of the test results and
r student 1o undertake st

assesses the impact on water and waste water treatment,

udent project wakma“mmmm.aadornnwm

tion paper pattern:
- Two xperiments shall be asked from the above set
Onuxpa-im to be conducted and for the other student should write detailed procedure.

Bir Sawyer and Perry McCarty and Gene

wumwﬂm&ﬂmm

17

14001 Environmental Management, Regulatory Standards for Drinking Water and Sewage
mwhuwmmuw.

Tonehing Wours | Bloom's
Taxonomy
(RBT) Lavel ]
T, Determination of pH, Acidity and Alkalinity 02 Class Ll |
- Determination of Caleium, Magnesium and Total Hardness. 02 Class LIL2,L3 |
. Determination of Dissolved Oxygen, 4
X ination of BOD. 02 Class L1L2,L3
. Determination of Chlorides 01 Class L1,L2,L3
N ination of percentage of available chlorine in bleaching powder,
4 annm ion of Residual Chlorine 01 Class L1,L2,L3
p Determination of Solids in Sewage:
D) Total Solids,
n Suspended Solids, '
Dissolved Solids,
g)) Volatile Solids, Fixed Solids, 02 Class L1LL2,L3
R v Settle able Solids.
8. Determination of Turbidity by Nephelometer
9. Determination of Optimum Dosage of Alum using Jar test apparatus,
10. Determination of sodium and potassium using flame photometer. 01 Class L1L2,L3
11, Determination Nitrates by spectrophotometer,
12. Determination of Iron & Manganese. 01 Class L1,L2,L3
Determination of COD. Demonstration L1,L2,L3
14, Air Quality Monitoring (Ambient, stack monitoring , Indoor nir Demonstration L1L2,L3
. 'm) »
15. Determination of Sound by Sound level meter at different location Demonstration L1,L2,L3
urse O : After studying This course, students w be able to:

R e —
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Fifth Semester BRI, Degree Exi:ﬂinatl:m, June/July 2014
. Air Pollution and Control

3 hrs o Vo Max, Marks: 50

 Note: 1. Answer any FI VE‘fuﬂ questlons, choosing one full question from each module,
2. Assume the required data if necessary.

L 44 .

. Explain the classification of air pollutants, Give examples, (08 Murks)
. Explain effects of air pollutants on plants, (08 Murks)
R OR

.. With a neat sketch, explain inversion occurs due to high pressure system, (06 Marks)

. Define: (i) Fog, (i) Mists (i) Smoke (iv) Soot (04 Marks)

2. Bxplain the effects of carbon monoxide on human beings, (06 Marks)
5

{. Define DALR and ELR. (02 Marks)

b. Calculate the minimum stack height required for a thermal power plant which burns

100 tonnes of coal with 5.5%, Sulphur content. The particulate concentration in flue gases is

8000 mg/m’ and gas flow rate is 20 m’/s. o (08 Marks)

< Explain the application of wind rose diagram. o, (06 Murks)

OR Y

a. Athermal plant burns 5.45 tonnes with 4.2% sulphur per hour and discharge through a stack
- of effective height 75 m. The average wind speed, at top of stack is 6 m/s, Atmosphere is
slightly to moderately stable. Find Ground Level Concentration (GLC) at 3 km downwind

and 0.4 km crosswind distance. Take o, = 170" and o, =280, (08 Marks)
b. With neat sketches, explain different types of plume behavior, (08 Marks)
a. With neat sketches, explain the b'c‘irﬁpomnts of sampling train. (10 Marks)
b. Explain the gravitational ny_ethgdlfor estimating particulate matter, (06 Marks)

o 1 OR
a. Explain the fo,otorﬁ[\ﬂua‘ncing indoor air quality. (06 Marks)
~ b, With a neat sketch, explain Pollution Standard Index (1S1), (06 Marks)
¢. What is meant by super Isokinetic sampling? (04 Marks)
- . With aneut sketch, explain the working of cyclones in particulate removal, (0% Marks)
b. Calculate the settling velocity of fog with a particle size of | i, (08 Marks)

lof2
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; Fll'th Semester B.E. Degree Examination, Dec.2017/Jan.2018
% Air Pollution and Control

3

LA

S b, N . Max. Marks: 80

Note: Ansywer FIVE full questions, choosing one full question froml each module.

P
b, Nty o Module-1 4
a. Define Air Pollution: Explain Primary and Secondary air pollutants. (08 Marks)
b. With respect to Aif' pqllhtion. explain air borne contaminants. (08 Marks)
‘2 a. Enumerate the effects of Air pollution on Human Health and Vegetation. (08 Marks)
b. Define Inversion. Briefly' éxplain the different types of inversion with the aid of neat
sketches. R _ (08 Marks)
- 1 a.  Explain the structure and the companion of atmospﬁei‘e. (08 Marks)
- b. Define Lapse rate. Explain the different types of lapse rate. (08 Marks)
g OR
4 a. Whatare the assumptions and limitations of the Gaussian Plume dispersion model?
3 5 (08 Marks)

_b. A Thermal power plant releases SO, at a rate of 138.8 g/s. The stack height is 120m. While
- the temperature of the stack gas is 150°C and the ambient air temperature is 35°C. The wind
velocity at the stack height is 8.5mvs, While the.stack gas velocity is 10m/s. The stack
diameter is 3.5m. The atmospheric pressure is 1.005 bar. Estimate the effective stack heighc.

=
: (08 Marks)
B ! : . Maodule-3 :
5 r : W!nt 1s meant by Air sampling? Explain briefly sampling train. (08 Marks)
‘b, With eh help of the neat sketch, explain the measurement of SPM in ambient air. (08 Marks)
: ith the help of nieat sketch, explain high volume air sampler for measurement of particulate
'b. Briefly explah? n_njr one method of measuring SO, in the stack, :g: ::::;

‘ : iz Module-4
Explain the factors affecting the selection of the parti i
plain the fa | particulate air control devices.
: ._Bn y miun the particulate matter removal by gravity Sattler, with the"'hei(;'-:;. 1'1:21

(05 Marks)

- . Y ‘. 5 on i : ;
a With the help of neat sketch, expia@ the working principle of Electro Static Prtcipimi&;' o

b. A cement plant was emitting flye (08 Mark:

; 8as at the rate of 20,000 m’ S
velocities of 2m/s. Design atubular ESP with 0.204 dif;mef,', w‘u-.m-;m' Assuming inlet gas

efficiency of 90% and 95%, 't 7 cylinders to achieve the

1 of2 (08 Marks) ‘ ‘
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: CO MAPPING WITH PSO
EMIC YEAR 20172018
PSO-1 PSO-2 PSO-3
1.833 1.5 1.16
1.33 0.5 ;
1.5 0.66 1.33
0.33 1.16" - 25
1.16 0.66 1.33
2 | 2 2
L5 1.16 1.16
1 1.66 0.33
1 1.833 05
e ! 1.66
1.33 133 1.66
2 2.16 >
. 2 1.33
0.83 N =
1.16 1.83 I
: o4 0.16
e 1.2 0.16
1.33 1.5 1.33
A 15 :
].16 l's Ols
0.16 1.16 1
0 ] 1
0.16 1.16 15
66 %
0.66 3
0.83 1.66 1
0.66 : f
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Aislont To meet the educational and research needs of the student community and staff through
collataeation with other scademic and technical institutions, industry and government agencies
and mak the students 1o face problems of the country and society as & whole

1
::'i-l:'ﬂ develop and 1rain competent Electrical and Electronics Engineers with adequate practical
1
M2.To provide state-of-the-ant resources that contribute to achieve uakllnn in teaching-
foarning. research and development activities. ¢
M3 To inculcate, ethics, leadership, moral values and social activities.

hm:mﬂan-mhmu.\-m Graduate of the programme will
1 Be able 10 apply the fundamental knowledge of mathematics, science, electrical and electronics

engincering 10 analyze and solve the complex problem in electrical, electronics and allied
interdisciplinary areas.

2 Possess good leadership skills, function ethically in multidisciplinary areas to develop
sustainable solutions for global, environmental and social issues.

3 Be able 10 inculcate lifelong learing to maintain and enhance professional skills.e

m;}m_mmm Electrical  Engineering Program helps  the students to  attain  the
following outcomes: 4 '
a) An ability to apply the engineering science knowledge acquired in creating good projects and

solutions 10 problems faced by the industry.

b) An ability 10 analyze, design and innovate products, solutions for day to day problems.

¢) An ability to design, implement and evaluate Hardware / software components to meet desired
needs with constraint related 10 economic, environment, social, health and safety.

d) An ability 10 apply research based knowledge and methods in designing / analysing complex
problems.

¢)A good knowledge about simulation and design on various packages relevant to their
specialization like MATLAB, PSPICE, MiPower, ECAD etc and also to apply them in relevant
designs.

) An ability 1o design and develop specialized instrumentation required for monitoring the health
of the aged people and developing devices which can help people having various form of
disabilities.

g) An ability to find solutions related to problems created by usage of technology.

h) An ability 1o understand ethical, legal professional and social issues in Electrical Engingering

Practice.

i) An ability to work in a team with good understanding and also to lead a team. ) e |

J)An ability 1o communicate effectively. )
k)An ability to manage both people and finance information. 5 Bhat
1) Recognition of the need for and an ability to engage in Life - Long Leaming.
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Uy mmetrical Fault Analysict Introduction, Symmetnical Component Analysis of Unsymmetmncal | 10
Faults. Single Lines To-Ground (LG) Fault. Line-To-Line (LL) Fault, Double Ling-To-Ground (LLG)

AN Conductor Faults m
Revined Blooms T Femembening, Ls - Undersianding. Ly - Applying. Li -~ Analysing.

Taxonomy Level

DE ELECTRICAL AND ELEC TRONICS ENGINEERING(EEE)
CHOICE BASED CREDIT SYSTEM (CBCS)
SEMESTER -V1
T7EL62 POWER SYSTEN ANALYSIS - 1 (Core Subject) (continued)

Module-2

Pumer Sastem Stability: Introduction, Dynamics of a Synchronous Machine, Power Angle gic Equation %i :I

- Salicnt and Noo  Salient pole Synchronous Machines, Simple Systems, Stcady State Stabality,
Transient Stabihity, Equal Aren Criterion, Factors Aflecting Transient Stabulity. ®

Revised Bloom's | L1 Remembering, Ly Understanding, s - Applying, L - Analysing.

) Tavonomy Level

! T - —
' Course outcomes: ﬂ
At the end ol the course the student will be able to:
*  Show understanding of per unit system. its advaniages and computation.

' o Show the concept ofone line diagrmm and s implementation in problems

[ e Perform short circuit analysis on a ssnchronous machine and sunple pouws,:uew 1o select a cwrcuit U8 ~¢
breaker for the swan. i

o Fyvaluste ssmmetncal components of voltages and currents in un-balanced three phasecircuits. -

+  Lxplam the concept of sequence impedance and sequence networks of power system components and
POWET system.

o Analvze three phase synchronous machine and simple power systems for different un
using symmetrical components, ! .

Graduate ﬂlinbum [As per SBX) = SR

Engineering Knowledge. Problerp analysis. The Engmm and Society, Ethics i

Question paper pattern:
*  The question papcr will have ten full questions mn;ﬂa; equal m&& QI

marks. L

3 _:'*

. Therc\nlhcluumllqucﬂwns(whamaxlmmﬂmn&_ uestiy

o FEach ull question will have sub question coveri illbc - am

Testhook o I.L!
[ Viodern Power Sysiem a.if. o
Reference Books =
[ muorms&ﬁ
=
" R
3 M ‘.3;""3--'
e
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ASNENNSMENTPLAN/

PROCESS

N ' 1

»The additional activities like assignments, ttorial elasses, additional/eluss test, minf=projects, seminars, quiz, group discussion, project

making, teehnical avticle, lab exereise, educational CD's/ vidoo ele, are planned during the course by the course instructor to bridge the

curricutum gap identified for the course,

» Feedback for the activity condueted by the course instructor will be taken and nssessed as follows: 1. Low

2, Medium

» The course instruetor needs 1o map the activity with CO's, PO's/PSO's, in the correlution matrix.

Scanned with CamScanner

QUESTIONNAIRE FOR I'EEDBACK

1) Usefulness of the activity in terms of understanding:

a) Concepts/ Design/ Problem analysis
l. Low 2. Medium 3. High

) Communication/ Presentation skills

1. Low 2. Medium 3. High
¢) Working as team/ Individual
1. Low 2. Medium 3. High
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Children’s Education Society
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 and Electronics Engineering
Outcome Based Education (OBE) and Choice Based Credit System (CBCS), VTU
Semester-1V
Internal Assessment Test- |
Date: 24-05-2021[AN]

Subj ect 18EE62/17EE62/15EE62 — Set B IA Marks: 30

Code:

Subject PowerSystemAnalysis—I Exam Hrs: 90 minutes
Title:

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 &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

S.No Questions Mark | CO-PO | Bloom’s
s Taxonom
y Level
Q.1 A. Prove that the per unit impedance of a transformer is the same 6 CO-1, [L-4
when referred to either primary or secondary side. Also, draw the PO -1,2
circuit model of transformer.
OR
B. What is per unit quantity? Mention its advantages. 6 cCo-1, |L-1
How is the per unit impedance value in a given base are changed PO -1,2
to per unit impedance value of new base.
Q.2 A. A 100MVA,33KV,3-® generator has a subtransient reactance 6 CO-1, |L-5

of 15%. The generator is connected to the motors through a PO -1,2
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-® transformers are rated at 110
MVA,32 KV/110 KV with leakage reactance of 8 %. The line has
a reactance of 50Q. 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.
OR
B. Draw the per unit reactance diagram choosing a base of
20MVA, 132KV in Transmission line. The ratings are given in 6 CcCoO-1, |L-3
the diagram shown below. PO-1,2
15 MVA

|
@ Ag 200 + j500 g —{( 3811 KV
é E‘ A5 pu
f?gﬁ" 1277132 KV 132 /111 kv ;.me
X"=015py 22 MVA 20MVA g pya 08 pF. (Lag)




Primary : Y connected, 6.6kV, I1SMVA PO -1, 2
secondary: Y connected, 33kV, I0OMVA

tertiary : A connected, 2.2kV, 7.5MVA

Leakage impedance measured from primary side as Zps=j0.232
Q ,Zpt = j0.29 Qand on the secondary side Zst’= j8.7 Q.Obtain
the star connected equivalent on a base of ISMVA, 6.6kV in the
primary circuit. Neglect resistances.

OR
B.A 3-®, A-Y transformer with rating 100KVA,11kV/400V has 6 CO-1, |[L-5
its primary and secondary leakage reactance of 12 Q/phase and PO - 1,2
0.05 Q/phase respectively. Calculate the p.u reactance of the
transformer.

Q4 A. Explain the transients occurring on a transmission line due to a 6 CO-2, |[L-2

short circuit.Obtain the expression for maximum momentary PO -
current. 1,2,3.,4,

OR 5
B. A 3-0,5MVA,6.6kV alternator with 8% reactance is 6 L-5
connected to a feeder of  series impedance CO -2,
(0.12+0.48)Q/phase/km. The transformer is rated at 3MVA, PO -
6.6kV/33kV and has a series reactance of 5%. Determine the 1,2,3,4,
fault current supplied by the generator operating under no-load 5

with a voltage of 6.9kV, when a 3-® symmetrical fault occurs at
a point 15km along the feeder.

Q.5 A. With the help of oscillogram of short circuit current of a 6 CO-2, |[L-4

synchronous generator operating on no load, distinguish between PO -
subtransient, transient and steady state periods. Prove that 1,2,3,4,
Xd <Xd’ <Xd 5

OR
B. A synchronous generator and motor are rated for 25,000kVA, 6 L-6
13.2kV, both have subtransient reactance of 15%. The line CO-2,
connecting them has a reactance of 10% on the base of machine PO -
ratings. The motor is drawing 20,000kW at 0.8 p.f leading. The 1,2,3.4,
terminal voltage of the motor is 12.8kV. When a symmetrical 5

three phase fault occurs at motor terminals, Estimate the
subtransient current in generator, motor and at the fault point
using Kirchoff’s laws.

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.

COS: 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.




PO

o P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12
CO1 3 3 2 2 1 1 - - 1 1 - 1
CO2 3 3 3 3 2 1 - - 1 1 - 1

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

“3” — Substantial (High) Correlation and “-” indicates there is no correlation.
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Children’s Education Society
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- 11
Date: 28-06-2021 — AN [ 2:00PM — 3:30PM]

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

Subject Power System Analysis — I Exam Hrs: | 90
Title: 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
QNo Questions Marks | CO- | Bloom’
PO s
Taxono
my
Level
Q.1 | A) What are sequence impedances and sequence 6 CO-3|L3
network? Applying the above concept draw the PO -
single phase zero sequence networks for the 1,2
transformers connected in different configuration.
OR
B) Derive an expression for the 3 phase complex 6 CO-3|L1
power in terms of symmetrical components PO -
1,3
Q.2 | A) Prove that a balanced set of 3 phase voltages will 6 CO-3|L4
have only positive sequence components of voltage PO -
only 1,4
OR
B) Obtain the relationship between line and phase 6 CO-3|L2
sequence components of voltages in star connection. PO -
Give the relevant phasor diagrams. 1,3,4
Q.3 | A) A delta connected balanced resistive load is 6 CO-3|L6
connected across a balanced 3 phase supply as PO -
shown in figure. With currents in lines A & B 1,2,4
specified. Find the symmetrical components of the
currents.




OR

B) Draw the positive, negative and zero sequence
network for the power system. Choose a base of

S0MVA 220KV in the 50ohm transmission lines and cO-3
L ) PO- |L5
marks all reactance’s in pu. The ratings of the 123
generator and transformers are: Gl: 25MVA, 7
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
Q.4 | A) A double line to ground fault occurs at the CO-4 | L1
terminals of a loaded generator. Derive an PO -
expression for the fault currents; draw the 1,3
connecting of sequence networks.
OR
B.)A 30MVA, 11Kv generator has Z1 = Z2 = j0.21 CO-4|L3
pu and Z0= j0.05pu. If a line to line fault occurs on PO -
the terminals of the generator, find the line currents 1,3,4
and line to neutral voltage under fault conditions
Q.5 | A)) A three phase generator with line to line voltages CO-4 |14
of 400V is subjected to LLG fault. If Z1=j2 ohm, PO -
72=j0.5 ohm and Z0=j0.25 ohm. Determine the 1,2,4
symmetrical components of currents and fault
current.
OR
CO-4|L2
B) Draw the interconnected sequence networks for PO -
the following cases: 1,2,3




1) L-G fault through fault impedance Zf
i) L — L fault through fault impedance Zf
iil) 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 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.

COS: 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.

P P1 P2 P3 P4 P5 P6 P7 P8 P9 | P10 | P11 | P12
CO
CO3 3 3 3 3 2 1 1 1 1 1 1 1
CO4 3 3 3 3 2 1 1 1 1 1 1 1
“1” — Slight (Low) Correlation, “2” — Moderate (Medium) Correlation,
“3” — Substantial (High) Correlation and “-” indicates there is no correlation
o P 0
/ - « Hh‘l’i‘ul‘} ¥l
ol Eng, 2,
4@_"3{,{?‘
(Dr.B.Devi Vighneshwari) fef EACA (Dr.Bharath V S)
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Children’s Education Society
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- 111
Date: 29-07-2021 — AN [ 2:00PM — 3:30PM]

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

Subject Title: Power System Analysis — | Exam Hrs: | 90 minutes

Course Objectives: This course will enable the students to

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

e To explain analysis of three phase symmetrical faults on synchronous machine and simple
power systems.

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

e To explain the analysis of synchronous machine and simple power systems for different
unsymmetrical faults using symmetrical components

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

e 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-PQO | Bloom’s
Taxonomy
Level
Q.1 A. Derive expression for fault current if LG fault occurs 6 CO-5 L3
through fault impedance Zf in a power system. Show the PO -1,2
connection of sequence networks to represent the fault.
OR
B. Derive expression for fault current if LL fault occurs 6 CO-5 L2
through fault impedance Zf in a power system. Show the PO -1,2
connection of sequence networks to represent the fault.
Q.2 A. The following data may be assumed for the network shown 6 CO-5 L4
in figure: PO -1,2

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’

& O3

OR
B. A 25MVA, 11Kv, 3 Phase generator has a sub transient 6 CO-5 L2
reactance of 20%. The generator suppliers 2 motor over PO -1,2

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, A/Y, with leakage
reactance of 10% each. The series reactance of the line is 100Q.




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.

’F1 lT Xp= 006 p1x
il Ta [D
Xn:é"%rw gg F X,=23mwe 3 d
i g
e Sy s Q)

\f%a.s o

Q.3 A. For two conductor open faults, derive the expressions for CO-5 L6
currents and show the connections of sequence network to PO -1,2
represent the fault.

OR
B. Derive an expression for the SSSL of a two terminal CO-6 L5
network represented by ABCD constants. List the methods to PO -1,2
improve SSSL.

Q4 A. With relevant diagrams, Derive the Power angle equation CO-6 L1

of a Salient pole synchronous machine. PO -1,2
OR
B. What is transient stability? Write the classification of CO-6 L3
transient stability. Discuss the methods to improve transient PO -1,2
stability.

Q5 A. A 50 Hz, 4-pole turbo generator rated 20 MVA, 11 KV CO -6 L4
has an inertia constant of 9 KW/KVA. Find PO -1,2
(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. CO -6 L2
If the machine is operating at normal voltage and full load at a PO -1,2

power factor of 0.8 lag, to what value will the terminal
voltage rise if the load is disconnected. Neglect armature
resistance.

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

COL1: 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 PS5 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,
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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 and Electronics Engineering
Outcome Based Education (OBE) and Choice Based Credit System (CBCS), VTU
Semester-VI
Internal Assessment Test- [Il - SCHEME OF EVALUATION
Date: 29-07-2021[AN]

Subject Code: 18EE62/17EE62/15EE62 IA Marks: 30
Subject Title: PowerSystemAnalysis—I Exam Hrs: 90 min
Q.No Answers Marks
Q.1 A.
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Zero sequence network:
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A. Terminal conditions:Ib=0;Ic=0; Vaa’=0
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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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B. 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
line, etc.
* 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.

OR
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For More Question Papers Visit - www.pediawikiblog.com
15EE62

Sixth Semester B.E. Degree Exaimination, June/July 2018
Power System Analysis - |

I'ime: 3 hrs. Max. Marks: 80

Note: Answer FIVE full questions, cheosing one full question from each module.

Module-1
With suitable example explain one line diagram and discuss the elements represented.
(06 Marks)

Draw the per unit reactions diagram for the power system shown in Fig. Q1 (b). Selecting
the generator rating az the base. Also find the generator terminal voltage.

N .
&) gg“i—@ ¥
ECX
Fig. Q1 (b)
i he ratings of the various components are.
G=13.8kV.25 MVA, X"=J0.15 pu:
T1=13.2/69 kV, 25 MVA. X = j0.11 pu: Ta=69/13.2 kVES MVA. X =j0.11 pu:
M =13 kV. ISMVA, X"=j0.15 pu: M:=13kV, 10MVAIX" = j0.15 pu

Determine the generator terminal voltage when both the motors operate at 12 kY 73% tull

load and unity power factor. (10 Marks)
OR

With help of typical electrical power system. explain impedance and reactance diagram and

mention the assumptions made in that. (06 Marks)

The schematic diagram of a radial transmission system is showr in Fig. Q2 (b). The ratings
and reactance of the various components are show there in. A load of 60 MW at 0.9 p.f
lagging is tapped from 66 kV sub station which is to be maintained at 60 kV. Calculate the
terminal voltages of the machine. Represent the transmission line and transformer by series

reactance only. (10 Marks)
”/22"”‘*" 220/ 46 kV
S
v Foxo:h:;? JOUW D e - éaﬁ’
‘ x=g7, Vv,

Fig. Q2 (b)
Module-2
What is the significance of transient and subtransient reactances in short circuit studies.

Distinguish between transient and subtransient reactances of a synchronous machine.
(06 Marks)

For the radial nevwork shown in Fig. Q3 (b) a 3 phase fault occurs at point F. Determine the
fault current. cheoese the generator ratings as base values:
Generator Gz 10 MVAL 11T kV, X" =15%: Generator G2: 10 MVAL 11 kV, X"=12.5%
Transformer T, 10 MVA, 11/33 kV, X = 10%: Transformer T> : 5 MVA, 33/6.6 kV. X= 8%
Overhead line impedance z=+j Q: Feeder impedance 2= (0.135+ j0.08) Q/km

(10 Marks)
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rav n P }.’:ULV
T, =10 s * )
W Lime 3ok Ze od] -de'Jés
o :
Ty
Grbhv priasvjoed I
3 |t I-J ) i
Fig. Q3 (b)
OR
What is doubling effect in a transinission line”? Substantiate with equations. (06 Marks)

Generator Gy and G- are idestical and rated 11 KV, 20 MVA and have a transient reactance
of 0.25 pu at own MVA basc. The transformer T, and T, are also identical and are rated
11/66 kV, 3 MVA and have a reactance of 0.06 p.u. to their own MVA base. The tie line is
50 km long each conductor has a reactance of 0.848 €/km. The three phase fault is assumed
at F. 20 km frem generator G, as shown in Fig. Q4 (b). Find the short circuit current.

(10 Marks)

T

Fig. Q4 (b)
Module-3
What are symmetrical components and explain how they arc useful in solving the power
system problems. (64 Marks)
Prove that : (i) (] +a+a’ ]: 0 (i) [u ~a’)=iW3 i (o —u]r -3 {4 Marks)
A balanced delta connected load is connected to a 3 phase symmetrical supply. The line
currents are cach 10 A in magnitudce. If fusc in one of the lines blows out. Determine the
sequence components of line currents. (08 Marks)
OR
Explain the concept of phase shift in star delta transformer bank. (06 Marks)
Draw the positive, negative and zero sequence networks for the power system shown in Fig
Q6 (b).
Y fson Y
f*% P JE
s , o 3‘-—%
v AT Y?

'
=5
_& 4 7
j Hle © é“ﬁ

e Fig, 06 (b
Choose a base of S0 MVA, 2206 KV in the 50 Q transmission lines and mark all reactances in
p.u. The ratings of the generators and transformers are:
Generator 1 : 25 MVA, T KV, X"=20% : Generator 2 : 25 MVAL, 11 kV, X"=20%

Three phase transforimer (cach) : 20 MVA. I [\%EUY kV, X=15%

The negative sequences reactance of cach syn machine is cqual to the sub transient
reactance. The zero sequence of each machine is 8%. Assume that the zero sequence of lines
of lines are 250% of their positive sequence reactance. (10 Marks)

For More Question Papers Visit - www.pediawikiblog.com
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Module-4
Derive an expression for fault current when sing'e line to ground fault occurs through a fault
impedance Z; in a power system. Draw the sequence network to represent the fault.
(10 Marks)
For one conductor open fault in a power sysiern, derive an expression for fault current.
(06 Marks)

OR
What are the boundary/terminal condition in relation to the unsymmetrical faults. Mention
the boundary conditions for .G, L1, LLL and 1.1.G fault. (06 Marks)

A syn motor is receiving 10 MW of power at 0.8 pflag at 6 kV. A LG fault takes place at
the middle point of the transmission line as shown in Fig. Q8 (b). find the fault current. The
ratings of the gencraior motor and transformer are as under.

i M
Lﬁ by & =
. _._-' N _._-—-’--j%"‘___CD /
© g%ﬁ PRI

Fig. Q8 (b)
Cenerator: 20 MVAL TTRVO X, = 0.2 pu. X2 = 0.1 pus X — 001 pu

[ 18 MVAL LS, (kv X = 0.1 pu

i

|

S A 6.9/ S ,

[=:15 MVA. /34.:.‘]\\ X =000 pu

M 15 MVA, 6.9 kV. X, =02pu. X, =X, =0.1 pu

Iransmission line: X;=X-=5Q. X =10 Q (10 Marks)

Module-3
Bricfly explain (i) Steady state stability (ii) Transient stability. (06 Marks)
A loss free alternator supplies 30 MW to an infinite bus. the SSSL being 100 MW,
Determine if the alternator will remains stable if the input to the prime moves of the

alternator is abruptly increasced by 40 MW, (10 Marks)
OR

State and explain equal area criteria. What are the assumptions made in applying EACY

Discuss. (06 Marks)

I'he transfer reactances between a generator and an infinite bus bar operating at 200 kV
under various conditions on inter connection are:
Prefault : 130 € per phase.
During fault : 400 Q per phase
Past fault : 200 € per phase
I the fault is cleared when the rotor has advanced 607 electrical from the prefault position.
determine the maximu load that could be transferred without loss of stability.
(10 Marks)
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Sixth Semester B.E. Degree Examination, Dec.2018/Jan.2019
Power System Analysis - |
Time: 3 hrs. Max. Marks: 80

Note: Answer any FIVE full questions, choosing
ONE full question from each module.

4

Module-1
1 a Show that the per unil impedance ot a transtormer is the same . her
primary or secondary side. Marks)
Draw the circuit modelof synchronous generator. transmission lines@iid trans(of@er.(04 Marks)
¢. The OLD of an unloaded power svstem is as shown in Fig.Q ). Wactance gl Tr. Line arc

shown in figure. Draw the per unit impedance diagram. Cho, A I3BKY
in G. circuit. The ratings are as under.
Gi =20 MVA, 138KV, X"=02Pu. T, = 25MV/
G> — J0MVAL I8KV. X" =0.2Pu. T3, 10Tr% e

G; = 30 MVA, 20 KV. X" =0.2Pu. T; =35\

IVIBKY, X=10%
X = [ 0%. (08 Marks)

or cyuitions written eg, 4208 = 500 will he reated as malpractice.

y
i
&
E
L
@
£ A
‘s - (5
= iy O i i 5
Z
g
- 2 a. What is per unit quantity”? Menti ; (04 Marks)
b. How is the per unit impedance v en base are changed to per unit impedance
value on new base. (04 Marks)
¢. Draw the impedance dia ower system shown in Fig, Q2(c). The ratings ol the
CcOmponents are as u
Gy — 25 MVA, G = JOMVAL 125 KV, x = 20%
My = 15M M; = 25 MVAL TLSKV. x= 15%

B KV, x=25% Ta = 35 MVA, 132711 KV. x = 20%
100 — 130362 Tr, Line at 30 MVA base, {08 Marks)
\ %
' r
D (uusgirede _‘E -
B i )

T: T
iR R
Fig.Q2(c)

Module-2
help of oscillogram of short circuit current of a synchronous generator operating on
jstinguish between subtransient. transient and steady state reactances. Also show
that Xy = X4 < Xy with equivalent circuit diagram. (08 Marks)
generator is connected to a synchronous motor through transformer. Reduced to a
mon base, the per unit subltransient reactance of generator and motor are 0.15 and 0.35
respectively. The leakage reactance of the transformer 0.1 pu. A 3¢ short circuit fault occurs
a1 terminals of the motor when terminal voltage of generator is 0.9 Pu. and output current of
the generator is Ipu at 0.8 pf leading. Find the sub transient current in the fault. gencrator

and motor. (08 Marks)
1 of3

T — 30
Choose a base

LAy revealing of identification, appeal w cvaluator aml

wrtant Sote o b O completing vour answers, compulsorily deaw diagon
¥

BRANCHES | ALL SEMESTERS | NOTES | QUESTON PAPERS | LAB MANUALS
A Vturesource Go Green initiative



Save trees use e-Question Paper Go green
DOWNLOAD THIS FREE AT www.vturesource.com

15EE62

OR
4 a. Explain clearly how circuit breakers are rated. (04 Ma
b. For the radial network shown in Fig.Q4(h). a 3¢ fault occurs at ‘F’. Determine the @it

current, Choose a base of 100 MVA and base KV of 33 KV in overhead transmission Whe.
(12 Ma

umUA-
LY r*”*"‘ , (%) :z £ &

[ e {7 5

T jo mvAa 107,

Ve
z»@-mﬁ-ﬂ-@”ﬁ ¥y e
T Smvé, §7.
Vs e

— gV

2 :&:-ur-fja- 08 ) wtf (8
Fig.Q4(

5 a. Derive an expression for the 3¢. complex p  of symmetrical components.

(08 Marks)
b. Draw the zero sequence network for differe .
(04 Marks)

¢. A balanced A connected load is cofifecte ¢ symmetrical supply. The line currents are
each 10A in magnitude. If fuse in¢ is blown out. Determine the sequence
component of the line current, (04 Marks)
OR
6 a. Derive an expression ical B@mponents of voltage in terms of phase voltage.
{06 Marks)

sequence network for the power svstem shown in
ui‘ SOMVA, EjﬂI{‘v’ in the 50€} transmission line and mark all

LAY gsen B2 Yo |
= e O

1 Faal

—t | =1 rom
¥ E Y nf
* ii'c..‘f?.'iﬁ,r“'j | . \}‘i

Fig.Q6(b)
2of3
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Module-4
7 a. A double line to ground fault occurs at the terminals of an unloaded generator. Derive
expression for fault current, Draw the connection of sequence network. (06 Makks)

b. A 25MVA, 11KV, 34 generator has a subtransient reactance of 20%. The gene
suppliers 2 motor over transmission lines with transformer at both ends as shown
Fig.Q7(b). The motors have rated input of 15 MVA and 7.5MVA. both 10 KV, with 25%
subtransient reactance. The 3¢ transformer are both rated 30MVA. 10.8/121KV. AY. with

~ I"aur.

r

current when a LG fault occurs at F. The molors are loaded to draw 15 M
at 10KV and 0.8pf leading. Assume that negative sequence reactance is
sequence reactance. The zero sequence reactance are marked in the Fi

Fig.Q7(b)

OR

8 a. Derive an expression for fault current if L
power system. Show the connection of seq

b. A 34, SOMVA. 11KV, star connected neu
load at rated voltage give the followingsls

3¢ fault — 2000A, LL faul-1800

ohm and per unit.

h a fault impedance Z; in a
to represent the fault. (06 Marks)
unded generator operating on no
the fault specified.

etermine the 3 sequence reactance in
(10 Marks)

Mog ;
9 a. Derive swing equation for @i NS reactance. (08 Marks)
b. A 3¢ power system consils o ronous generator connected to a infinite bus bar
through a loss less d ap@hission line. A fault occurs on the transmission line.

The maximum pow nsfer TORYNESvstem when unfaulted is 5Pu and immediately prior to

the instant of t ower transfer is 2.5pu. The power angle curves during fault and

post fault cond ¢ values of 2pu and 4pu respectively. Determine the critical
clearing angle. (08 Marks)

OR
uation as applied to salient pole synchronous machine. (07 Marks)

10

o

ic stability as applied to power system (03 Marks)

turbo generator rated 100MVAL 11KV, has an inertia constant of 8 MJ/MVA.

i) Find the stored energy in the rotor at synchronous speed

i) Jf the mechanical input is suddenly raised to 80 MW for an electrical load of S0MW,
nd rotor acceleration not neglecting mechanical and electrical losses.

iii) If the acceleration calculated in part (ii) is maintained for 10 cycles. find the change in

torque angle and rotor speed in revolution per minute at the end of this period. (06 Marks)

* ¥ % w %

Jof3
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Sixth Semester B.E. Degree Examination, Junc/July 2019
Power System Analysis - |

Time: 3 hrs. Max. Marks: 80

Neote: Answer any FIVE full questions, choosing ONE full question from

z
E Module-1
= 1 a Show that per umt impedance of two winding transtormer wi erred 1o
% primary as well as secondary, (6 Marks)
8 b. A 300 MVA, 20 KV, 3-phase gencrator has subtransient reaet The generator
B supplies two synchronous motors through a 64 KVA transfiissi e ransformers
i at both ends as shown in FigQl(h). T, 15 a 3-phase 1 - 18 composed ol
EE 3-single phase transformers ol rating 100 MV A each V. TG reactange, series
g z reactance of transmission line 18 0.5 ohmkm, Dr ance diagram with all
o reactances marked in per unit. Select generator raling on
24
g
B g
“®
f =
i3]
1 iy
PR :
2% N =Y
-
: 2
E = (10 Marks)
5z
2 & 2 a  Deline per umit qu N advantages of per unit svstem. (04 Marks)
E &= . . . i v (o
i b. The one line diagr? f an unloaded generator 1s shown m Fig Q2(b). Draw the PL
2 5 reactance diagr ; base of 50 MV A, 138 KV in the circuit of generator G |he
Z ___Z; ratings are as follo
cE Gy 38 KV = 20°% Ty 25 MVAL 138220 KV. X = L1,
_5;3'_' Ga V.= 200, To: SOMVA. 220018 KV, X = 0%
£z Gs K" = 20% 235 MVA. 22022 KV, X = 10%
23 Ry
EZ R
= = G
=i }; A e
)
e
£
=2

Fra. Q2 112 Marks)

| of 3
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Module-2
3 a With the help of wavetorm at the time of three phase symmetrical fault. on synchronous
generator deline steady stale, transient and subtransient reactances. (08 Marks

b. A gencrator is connected lo a synchronous motor through transformer. Reduced to
common base. the per unit subtransienl reactances of generator and motor are 0.
0.35 PU respectively. The leakage reactance of the transformer is 0.1 PU. A 3-p
circuit fault oceurs at terminals of the motor when terminal voltage of generator is
and output current of generator is | P.U at 0.8 pf leading. Find the subtransient curre
fault. generator and motor.

_1'-"‘ AGLD .
m&; .-% ATy o
c’hﬁﬂwﬁw i ‘%rm <

Fig (3(b) (08 Marks)
OR
4 a  Explain clearly, how circuit breaker are rated”
A svonchronous generator and motor are rated 30 MY A,
reactance of luu. The line connecting them has a read
rating. The motor is drawing 20 MW at 0.8 pr (lead).
2.8 KV, when a symmetrical tault oceurs at
generator. motor and at the pomt of fault”

(06 Marks)
V. both have subtransient
o on the base of machine
nal voltage of motor is
ind subtransient current in
(10 Marks)

e components of voltages in star

(08 Marks)

: work lor the power system shown in

in the 5002 transmission lines and marks all
nd transformers are:

hn

Obtain the relationship between hne an
connection. Give the relevant phasor di
b Draw the positive, negative and
Fig Q3(b). Choose a base of 50 |
reactances in PU The r.mngu of't
Gi: 23MVA 1] KV, X"
3@ ranstormers {each) ;
[he negative sequence re
reactance. The zero
seguence reactanc

ch synchronous machine is equal to the sub-transient
ce of a each machine 15 8%, Assume that the zero

oo ST

&
0y

Fig Q5(h) (08 Marks)

OR
Diraw the zero sequence impedance networks ofa transtormer for the following connections:

1) ‘I:-k; xn i) t}. h i) p - -\h%

(6 Marks)

2alld
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The positive, negative and zero sequence components of line currents are 20 10 . 6160

and 3307 A respectively. Determine the line currents, (04 Varks)

Ina 3d. 4 wire system, the sequence voltages and currents are:

V, =09[10°PU: V,=025[110"PU: V, =0.12{300"PU:

1, =075125" PU; 1. =05{170"PU s 1, =0.11330" PU

Find the complex power in PU. 1f the neutral gets disconnected. find the new power,
(06 Var

Module-4

An unloaded fully excited three phone aftemator s subjected to an L-G

Find the fault current. Usimg svmmetrical components by showmg the in

sequence networks,

Draw the sequence networks for the svstem shown m g Q7¢hy. D

if'a lne to hne occurs at F. The PLU reactances all referred to th

Both the generators are generating 1.0 PLL

e basgaane as [ollows

Component | o Xi \:_
f_ _ 1[0051030[0.20
Gs 00370251015
iTinu_-l “T070 [ 030 030
Ling-2 0.70 [ 0.30 [0.30]
T 101270127012
[Ty L0107 010 010

|

L

{08 Marks)

Derive expression for fin
impedance 7 in power s

-Lime-Ground (LLG) fault occurs through faul:
¢ connection ol sequence networks to represent the
fault. (08 Varks)
A three phase gene circunt voltage of 400 Vs subjected 10 an LG faul
through a fault impc8@iee of 202, Determine the fault current 15/, = 144, /- = 120 and
Ay =102 Repeatihe for L1 laul. (08 Varksi

Module-5
1" concept when a power svstem s subjected. to sudden loss of
(08 Marks)
nng to a power svstem and classily the different vpes of stability
(04 viarks
"RV turbo alternator has a rating of 100 MW, 085 il lagging. The rotor
W of inertia of 10000 kg-m®. Caleulate 1 and M. (04 Marks)

OR
Derive the power angle equation of a salient pole svnchronous machme connected o an
ind bus. Draw the power angle curve (08 Vharks)
Derive an expression for the swing equation, (08 Marks)
L =
Jol i
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Sixth Semester B.E. Degree Examination, Dec.2019/Jan.2020
Power System Analysis - |

Time: 3 hrs. Ma
Note: Auswer any FIVE full questions, choosing ONE full question from ea

Module-1

1 a. Define per unit quantity. Mention the advantages of per unit syste (04 Marks)
b. Show that the per unit impedance of a transformer remains sa it i red to HV

or LV winding.

¢ A 100MVA, 33KV 34 generator has a subtransient reactanc i crator supplies

3 motors through 2 step-up transformer, transmisgi
arrangement, The motors have rated inputs of 30MVA, VA at 30KV with

20% subtransient reactance each. The three phase trans rated at 100MVA

30, will be treated as malpractice.

er unit values and draw the
(08 Marks)

all other parts of the system, Hence evaluate
equivalent per unit reactance diagram. (Ref

| SoMi

Soky

daleaid x=30))

5
Y ' DL TR

3ary
x=i5y,
(c)

OR
2 a. Draw single line diagra wer@ystem indicating the various components of it. Obtain
the impedance di re ce diagram.  Explain each component and the
assumptions ma raw L diagram, (08 Marks)
b. A JOOMVA, 20K ase generator has a reactance of 20%. The generator supplies two
motors M, a iransmission line of 64KM as shown in one line diagram in

Fig.Q.2(b).

Fig.Q.2(b)

2. Any revealing of identification, appeal to evaluator and for equations written eg. 12+8

MVA 230 KV-Y/20KV-A, X = 10%
posed of three single phase transformers each rated 1%?;[33.1 KV, 100MVA with

reactance of 10%
: 200MVA, 13.2KV X" =j0.2pu
M : I0OMVA, 13.2 KV X" =j0.2pu
Seleet the generator ratings as base and draw the reactance diagram with all reactances

marked in pu, (08 Marks)
1 of3

mportant Wote : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages,
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Module-2
Explain the transients occurring on a transmission line on the occurrence of a shor circu
Obtain the expression for maximum momentary current. (06 Marks)

A 25MVA, [ 1KV generator with X} =20% is connected through a transformer, line and a

transformer to a bus that supplies three identical motors as shown in Fig.Q.3(b).
has Xj= 25% and X} =30% on a base of SMVA, 6.6KV. The three pha

step-up transformer is 25MVA, 11/66 KV with a leakage reactance of 10% 4
down transformer is 23MVA, 66/6.6KV with X = 10%. The bus voltage o
6.6KV when a three-phase fault occurs at point F. Calculate:
i) The subtransient current in the fault

i)  The subtransient current in the breaker B

iii)  The momentary current in breaker B and

iv) The current to be interrupted by breaker B in five cycle
X of transmission line is 15% on a base of 25MVA, 66KV. A
load when the faull oceurs.

that the system is on no

(10 Marks)

a synchronous generator, operating
nsient and steady state periods. Prove that
(08 Marks)

nnected to a synchronous motor of same
» The line connecting them has a reactance of
is drawing a power of 18MW at 0.8 pf lead, at
its terminals, find the subtransient currents in the

on no load, distingnish between s
Xt <X, <X,

A 25MVA, 13.2KVY synchrongus
rating. Both have a transieg

10% on the machine bas
12.9KV, when a shorf ci

motor, generator and {08 Marks)
Module-3

What are sy nents? Obtain the expression for symmetrical components

interms of unbala haso®™of voltages and currents. (06 Marks)

nces and sequence networks? Explain the sequence impedances

{06 Marks)

lying power to a Y load, the line currents when the neutral of the

A . Determine the line currents under this situation. (04 Marks)

OR
Determine the relation between the symmetrical components of voltages on either side of a
delta transformer. (08 Marks)
Explain the effect of neutral in 3 phase system with 3 wire and four wire. (04 Marks)
2of3
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c. A 250MVA, 11KV, 3 phase generator is connected to a large system through a transformer
and a line as shown in Fig.Q.6(c).

Fig.Q.6(c) q?“}‘é E_h Line _}_(Y-;:J Ecv.u);!#a’

The parameters on 250MVA base are as follows:
Generator: X, =Xz=0.15pu Xo=0.1pu
Transformer: X; = Xz = Xo=0.12pu

Line: X; =Xz =0.25pu Xo=0.75pu

Equivalent system: X; = Xz = Xg = 0.15pu. Draw the sequence ! ie
system and indicate all per unit values. ( arks)

4

Module-4

7 a Define faults. Classify the unsymmetrical faults with its freq of (04 Marks)
b. Derive expression for fault currents if double line to gro ult occurs through fault
impedance Z¢on a power system. (08 Marks)

is s ed to an LG fault
= j4Q), 2; = 20 and 2 =
(04 Marks)

¢. A three phase generator with an open circuit voltage of
through a fault impedance of j2Q2. Determine the fault current
j1€2. Repeat the problem for LL fault.

8 A synchronous motor is receiving 10MW 88 power a8L8pf lag at 6KV. An LG fault takes
place at the mid point of the transmission ik aiilin Fig.Q.8. Find the fault current.
The ratings of the generator, motor and tran

Transformer Ty: 18MVA, 11.5Y-
Transmission line: X, = X; =50
Transformer T3: |5MVA 6.9
Motor: 15MVA, 6.9KYV,

Ya
Fig.Q.8
Draw all the s {16 Marks)
Module-5
9 a uation of a non-salient pole synchronous machine. (08 Marks)

ability limit of a system consisting of a generator of equivalent
pu connected to an infinite bus through a series reactance of 1pu. The terminal
rator is held at .2pu and voltage of the infinite bus is 1.0pu. (04 Marks)
: 1) Stedtly state stability and i) Transient state stability. (04 Marks)

OR

10 a. Write SHort notes on: i) Equal area criterion i) Swing curve {08 Marks)
b. A loss free allernator supplies SOMW to an infinite bus, the steady state stability limit being

MW. Determine if the alternator will remain stable if the input to the prime mover of the

afternator is abruptly increased by 40MW. (08 Marks)

LA S B
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POWER SYSTEM ANALYSIS —1I (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 | 8 | June /
example explain its significance July
2017
2. | Draw the per unit reactance diagram for the power system shown in figure | 1 | June /
below on 20MVA, 6.6KV base in the generator] circuit. The rating of the | 2 | July
various components: Genl: 10MVA, 6.6KV, X”’=0.1Pu, Gen2: 20MVA, 2017
11.5KV, X”=0.1Pu, Transformerl: 10MVA, 3 phase, 6.6/115KV,
X=0.15pu, Transformer2: 3, 1 phase units each rated 1I0MVA, 7.5/75KV,
X=0.10pu
" B
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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 | 6 | Dec
reactance diagrams from single line diagram of a power system 2016
/Jan
2017
5. | Draw a per unit reactance diagram for the power system shown in figure | 8§ | Dec
below. Use a base of I00MVA, 220KV in 50 ohm line. The ratings of the 2016 /
generator, motor and transformer are Generator: 40MVA, 25KV, Jan
X7=20%, Motor: SOMVA, 11KV, X”=30%, Star - star Transformer: 2017

40MVA, 33 star/220 star KV, X=15%, Y —delta Transformer: 30MVA, 11
Delta/ 220 Y KV, X=15%
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6. | Show the per unit impedance of two winding transformer will remain | 6 | June /
same referred to primary as well as secondary July
2016
June /
July
2015
7. | A300MVA, 20KV, 3 phase generator has sub transient reactance of 20%. | 1 | June /
The generator supplies two synchronous motors through a 64Km | 0 | July
transmission line having transformers at both ends as shown in figure. T1 2016
is a 3 phase transformer and T2 is composed of 3 single phase Dec
transformers of 100MVA each, 127/13.2KV, and 10% reactance. Series 2013 /
reactance of transmission line is 0.5 ohm/ Km. Draw the reactance Jan
diagram with all reactances marked in per unit. Select generator rating as 2014
base values Dec
« Spn My 2015/
- M2V 24 Jan201
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8. | What are the advantages of per unit system? 4 | Dec
2015 /
Jan
2016
9. | Draw the per phase basis modelling of synchronous machines, |4 | Dec
transformers, transmission line and load. 2015 /
Jan
2016
June/Ju
ly 2013
1 | The one line diagram of an unloaded generator is shown in figure. Draw | 1 | June /
0 | the PV reactance diagram. Choose a base of SOMVA, 13.8KV in the | 0 | July
circuit of generator G1. The ratings are as follows: G1: 20MVA, 13.8KV, 2015




X7=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%
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1 | Draw the impedance diagram for the power system shown in figure and | 1 | June /
1 | mark on it the per unit impedance calculated on a base of SOMVA, 13KV | 2 | July

in the circuit of generatorl. The ratings are as follows: Gl: 25SMVA, 2014

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 I0OMVA, 127/18KV, X = 8%, Load La=3+j1 ohm,

Load Lb=4+j2 ohm, Transmission line TL1=j60 ohms, Transmission line

TL2 =j90 Ohms.
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1 | Write in matrix form, the node equations necessary to solve for the | 8 | June /
2 | voltages of numbered buses as shown in figure below. All the impedances July

are marked in per unit. 2014
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1 | Explain the procedure of drawing reactance diagram. List the assumptions | 4 | Dec
3 | made 2013 /
Jan
2014
1 | Derive an equation for per unit impedance if a change of base occurs 3 |June /
4 July
2013
1 | Draw the per unit impedance diagram of power system shown in figure | 1 | June /
5 | below 3 | July
Ratings: Generator G: 22KV, 90MVA, Xg’=18%, Transformer TI1: 2013
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.SMVA, X= 18.5%: load: 57MVA, 0.6Lag,
10.15KV. Take base KV=22 and base MVA = 100 in the generator circuit.
Ty 1
. 0 .
—0
1 ———1 5
T T +
Loead
1 | With suitable example explain one line diagram and discuss the elements | 0 | June /
6 | represented. 6 | July

2018




1 | Draw the per unit reactions diagrams for the power system shown in fig | 1

7 | 1(b).selecting the generator rating as the base. Also find the generator | 0 | June /
terminal voltage July
2018
Fig. Q1 (b)
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 | With the help of typical electrical power system ,explain impedance and | 6 | June /
reactance diagrams and mention the assumptions made in that. July
2018
1 | The schematic diagram of a radial transmission system is shown in fig | 1 | June /
2(b).The ratings and reactance of the various components are show there | 0 | July
in A load of 60MW at 0.9 p.f lagging is tapped from 66Kv substation 2018

which is to be maintained at 60Kv.Calculate the terminal voltages of the
machine.Represent the transmission line and transformer by series
reactance only.

Fig. Q2 (b)

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.




What are symmetrical components and their significance and obtain the | 8§ | June
equations for their average power and reactive power in terms of /
symmetrical components July
201
7
The voltage at the terminals of a three phase balanced load consisting of | 1 | June
three (10+j8) ohms connected in star are Vab=100<= ‘ov, 2 3 uly
Vbe=90<= 240, Vea=94<=1120 . Find the power consumed in load using 201
symmetrical components. 7
Discuss the different types of faults in power system. 4 | Dec
201
6
Explain clearly, how circuit breakers are rated? 8 | Dec
201
6
A generator is connected to a synchronous motor through transformer. | 8 | Dec
Reduced to a common base, the per unit sub transient reactances of generator 201
and motor are 0.15 and 0.35 pu respectively. The leakage reactance of the 6/
transformer is 0.1pu. A 3 phase short circuit fault occurs at terminals of the Jan
motor when terminal voltage of generator is 0.9pu and output current of 201
generator is 1 pu at 0.8pf leading. Find the sub transient current in the fault, 7
generator and motor
A sudden three phase short circuit takes place at the terminals of an unloaded | 8 | June
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 July
alternator 201
6
A synchronous generator and motor are rated 30MVA, 13.2KV and both | 1 | June
have sub transient reactances of 20%. The line connecting them has a |2 |/
reactance of 10% on the base of the machine ratings. The motor is drawing July
20MW at 0.8Power factor leading and a terminal voltage of 12.8KV when a 201
symmetrical three phase fault occurs at the motor terminals. Find the sub 6
transient current in the generator, motor and the fault by using internal Dec
voltages of the machines. 201
3/
Jan
201
4
With the help of waveform at the time of three phase symmetrical fault on 3 | 6 | Dec
phase synchronous generator, define synchronous reactances. (Steady state, 201
transient and sub transient condition) 5/
Jan
201
6
June
/

July




201

3
9. | A synchronous generator and synchronous motor each rated 25SMVA, 11KV | 1 | Dec
having 15% sub transient reactance are connected through transformers and | 4 | 201
line as shown in figure. The transformers are rated 25KVA, 11/66KV and 5/
66/11KV with leakage reactance of 10% each. The line has a reactance of Jan
10% on base of 25MVA, 66KV. The motor is drawing 15SMW at 0.8Power 201
factor leading and terminal voltage of 106KV when a symmetrical three 6
phase fault occurs at the motor terminals. Find sub transient current in the June
generator motor and fault. Choose base of 25MVA, 11KV in the generator /
circuit. July
; 201
=9 T2 \ 3
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10 | With the oscillogram of the short circuit current of a synchronous machine, | 1 | June
define sub transient reactance, transient and steady state reactances. 0 |/
July
201
5
11 | For the system shown in figure. The ratings of the various components are | 1 | June
G: 25MVA, 124KV, Xd’=10%, M: 20MVA, 3.8KV, Xd’=15%, TIl: |0 |/
25MVA, 11/33KV, X=8%, T2: 25MVA, 33/3.3KV, X=10%, Tline: 20 ohm July
reactance. The system is loaded such that the motor is drawing 15SMW at 201
0.9pf leading, the motor terminal voltage being 3.1KV. Find the sub 5
transient fault current at motor side. Choose 25MVA as base power, 11KV
in the generator circuit.
b Ko
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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. |1 | June
Determine the fault current and line voltage at 11KV bus under fault|2 |/
condition. Select a base of I00MVA, 11KV on generator side July

201
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In a synchronous machine Xd”<Xd’ <Xd why?

14 1 | Dec
0 | 201
3/
Jan
201
4
15 | What is the signifance of transient and sub transient reactances in short | 0 | June
circuit studies. Distinguish between transient and sub transient reactance’s of | 6 |/
a synchronous machine. July
201
8
16 | For the radial netwotk shown in Fig. Q3 (b) a 3 phase fault occurs at point F. Determine]l | June
fault current, choow the generator ratings as base values: /
Generator. Gy’ 10 MVA, 11 kV, X" =15%; Generator Gz: 10 MVA, 11 kV, X"=125% July
Transformcr Ti: 10 MVA, 11/33 KV, X = 10%; Transformer T~ : 5 MVA, 33/6.6 kV. X= 201
Overhead line impedance z =+j ; Feeder lmpedance z ={0.135+ j0.08) Q/km N g
uJ,J Ty =lemV n pan
:.[:a Liwa B OEMD z "’-”ﬂ Hgor3e
I T2 e i
Grons —.-"@gmfa o
’ ]:MM .
Fig. Q3 (b)
17 | What is the doubling effect in a transmission line?substantiate with | 6 | June
equations. /
July

201




18 | Generaior G, and G are identical and rated (1 KV, 20 MVA and have a transient 1
of 0.25 pu at own MVA-base. The transformer Ty and T: are also identical and 20
11/66 kV, 5 MVA and have a reactance of 0.06 p.u. to their own MVA base. The ti
50 km long each condictor has a reactance of 0.848 Q/km. The three phase fault is ;
at F, 20 km from generator Gy, as shown in Fig. Q4 (b). Find the short circuit current

) | 3 |
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June

July
201

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

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 ISMVA 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.
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June /
July
2017

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

\]

June/
July




base. 2017
What are symmetrical components? How they are useful in solution of | 4 | Dec201
power system? 6/ Jan
2017
Derive an expression for the 3 phase complex power in terms of | 8 | Dec
symmetrical components 2016 /
Jan
2017
June /
July
2015
A delta connected balanced resistive load is connected across a balanced 3 | 8§ | Dec
phase supply as shown in figure. With currents in lines A & B specified. 2016 /
Find the symmetrical components of the currents. Jan
2017
L 7
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With the help of relevant vector diagrams for voltages and currents | 1 | Dec
establish the phase shift of symmetrical components in Y — Delta | 2 | 2016 /
transformer Jan
2017
What are sequence impedances and sequence network? Draw the zero | 8 | Dec
sequence networks for different combination of 3 phase transformer bank 2016 /
Jan
2017,
June /
July
2015
The phase voltage of a three phase system are Va=100<= 0, Vb=33<=1 ] © ;ﬁ?e /
100, Ve=38<1176.5 all in volts. Compute the symmetrical components 201y 6




of voltages.

1 | Obtain the relationship between line and phase sequence components of | 8§ | June
0 | voltages in star connection. Give the relevant phasor diagrams. July
2016
1 | Obtain an expression for power in terms of sequence components of line | 6 | June
1 | to neutral voltages and line currents July
2016
June
July
2015
1 | A delta connected balanced resistive load is connected across a balanced 3 | 8 | June
2 | phase supply of 400V as shown in figure. Find the symmetrical July
components of the currents. 2016
O et
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1 | Show that in symmetrical systems, currents of a given sequence produce | 6 | June
3 | voltage drops of the same sequence. July
2016
1 | Explain measurement of negative sequence impedance of synchronous | 6 | June
4 | generator July
2016
1 | Derive phase currents of unbalanced system in terms of sequence currents. | 5 | Dec
5 2015/
Jan
2016
June
July
2013
1 | Develop an expression for three phase power in terms of symmetrical | 5 | Dec
6 | components 2015/
Jan
2016
June
July
2013
1 | A delta connected balanced resistive load is connected across an | 1 | Dec
7 | unbalance three phase supply as shown in figure. With currents in lines A | 0 | 2015/
and B specified, find the symmetrical components of line currents. Jan
2016
June
July

2014




1 | Express symmetrical components in terms of unbalanced phasors 0 |June /
8 6 | July
2015
é In a 3 phase, 3 wire system the line currents are 1a=100<= 1 and Ib=100 | © }uile /
uly
<Z1100 A. Determine the sequence components of a line currents. 2015
2 | Draw the zero sequence impedance network of a transformer for the | 8 | June /
0 | following connection: 1) Y (with gnd) — Y 2) Y — Delta 3) Delta — Y 4) July
Delta — Delta 5) Y(with gnd) — Y (with gnd) 6) Y (with gnd) - Delta 2015
June /
July
2014
2 | Draw the positive, negative and zero sequence network for the power | 8 | June /
1 | system shown in figure. Choose a base of SOMVA 220KV in the 50ohm July
transmission lines and marks all reactances in pu. The ratings of the 2015
generator and transformers are: Gl: 25MVA, 11KV, X"=20%, G2: June /
25MVA, 11KV, X”=20%, 3 phase transformers each: 20MVA, July
11/220KV, X=15%. The negative sequence reactance of each synchronous 2014
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.
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2 | Prove that a balanced set of 3 phase voltages will have only positive | 6 | June /
2 | sequence components of voltage only July

2014




2 | Show that power is invariant using symmetrical components 1 | Dec
3 0 | 2013
Jan
2014
2 | The current flowing to a delta connected load through a line is 10A. With | 1 | Dec
4 | the current in line a as reference and assuming that line ¢ is open. Find | 0 | 2013
symmetrical components of line current Jan
2014
2 | Explain the phase shift of symmetrical components in Y — delta Dec
5 | Transformer 2013
Jan
2014
2 | Determine the positive, negative and zero sequence networks for the | 1 | Dec
6 | system shown in figure. Assume zero sequence reactance for the generator | 2 | 2013
and synchronous motors as 0.06pu. Current limiting reactors of 2.5 ohm Jan
are connected in the neutral of generator and motor no 2 . The zero 2014
sequence reactance of the transmission line is j300 ohm
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2 Find the symmetrical components for three phase currents Ia = 10 ) June
7 July
A Tb=10<=%90 A Tc=15<=%135 A 2013
2 | Figure shows a power system network. Draw positive, negative and zero June
8 | sequence network. The system data is as under. July
Genl: 100MVA, 11KV, X1=0.25pu, X2=0.25pu,X0= 0.05pu 2013

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
Linel: 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.
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2 | “What are symmetrical components and explain how they are useful in solving the power 4 | June /
9 system problems. July
2018
3| Prove that: (i) (l+a+a’)= 0 (i) (cx ~o?)= 3 (i) (cst2 —a):—jwﬁ-;;.: 4 | June /
0 July
2018
3 | A balanced delta connected load is connected to a 3 phase symmetrical';’supﬁﬁw. The line 8 | June /
1 | currents are each 10 A in magnitude. If fuse in onc of the lines blows out. Determine the July
sequence components of line currents. 2018
3 | Explain the concept of phase shift in star delta transformer bank: 6 |June /
2 July
2018
3 | Draw the positive, negative and zero sequence networks for the power system shown in Fig 1 | June /
3 Y D’ 0 | July
Fafli json 2018
O ' G
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Choose a base of 50 MVA, 220 RV m iiie 50 Q transmission lines and mark all reactances in
p.u. The ratings of the ger_lerginrs and transformers are:
Generator 1 : 25 MVA, | !I_'__k__V, X"=20% ; Generator2:25 MVA, 11KV, X"=20%
Three phase transformer (each) : 20 MVA, | 1‘%0 oy KV, X=15%
The negative s_édu_'é_nces reactance of each syn machine is equal to the sub transient
reactance. The zero sequence of each machine is 8%. Assume that the zero sequence of lines
of lines are 250% of their positive sequence reactance.
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

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 2 |e/
networks. Jul
y
201
7
For one conductor open faults, derive expressions for currents and show the 8 | Jun
connections of sequence network to represent the fault e/
Jul
y
201
7
A synchronous motor is receiving 10MW of power at 0.8pf lag at 6KV. An 1 | Jun
LG fault takes place at the middle point of the transmission line as shown in 2 |e/
figure. Find the fault current. The rating of the generator, motor and Jul
transformer are as under y
Gen: 20MVA, 11KV, X1=0.2pu, X2=0.1pu, X0=0.1pu 201
T1: 18MVA, 11.5Y/34.5Y KV, X=0.1pu 7
Transmission Line: X1=X2=5 ohm, X0=10ohm Jun
T2: 15MVA, 6.9Y/34.5Y KV, X=0.1pu e/
Motor: 15SMVA, 6.9KV, Xt=0.2pu, X2=X0=0.1pu Jul
- R - y
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Mention the different types of faults occurring in electrical power system and | 4 | Dec
their probability of occurrence 201
6/
Jan
201
7
A double line to ground fault occurs at the terminals of an unloaded generator. | 1 | Dec
Derive an expression for the fault currents. Also draw connection of sequence | 0 | 201
networks. 6/
Jan
201
7
Jun
e/
Jul
y
201




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 2 | Dec
power system shown in figure. Determine the fault current in pu and in 0 | 201
amperes from generator if the system were on no load and at a voltage of 6/
100KV at the fault point. The ratings are Jan
Gen: 11.5KV, 500MVA, X1=0.3pu, X2=0.2pu, X0=0.1pu 201
T1: 11/110KV, 45SMVA, X=0.1pu 7
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.
._J_}_ _-—__. - " .,J
9 | A 400V, star connected neutral grounded three phase generator is subjected to | 1 | Jun
various types of faults, the fault currents for various types of faults are: i) three | 0 | e/
phase, 120 ampere ii) line to line, 150 amp iii) line to ground, 250 amp. If the Jul
resistances are neglected, determine the three sequence impedances and fault y
current for a double line to ground fault. 201
6
1 | Derive the equation for the fault current when single line to ground fault 8 | Dec
0 | occurs on an unloaded generator. 201
5/
Jan
201
6
1 | A salient pole generator without dampers is rated 20MVA, 13.8KV and has 1 | Dec
1 | direct axis sub transient reactance of 0.25pu. The negatively, 0.35 and 0.10 pu. | 2 | 201
The neutral of the generator is solidly grounded. Determine the sub transient 5/
current in the generator for sub transient conditions when a double link to Jan
ground fault occurs at the terminals of the generator. Assume that the 201
generator is un loaded and operating at rated voltage when fault occurs neglect 6
resistance.
1 | A two bus system is shown below the generators G1 and G2 are identical 1 | Dec
2 | Neglecting pre fault current and losses, calculate the fault current for LG fault | 2 | 201
at bus — 1. All pu reactances are based on common base values. Reactances of 5/




components on common base Jan
G1, G2: X1=0.17pu, X2=0.14pu, X0=0.05pu 201
T1, T2: X1=0.11 pu, X2=0.11pu, X0=0.11pu 6
Line: X1=0.22 pu, X2=0.22pu, X0=0.60pu
s~
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1 | A three phase generator with an open circuit voltage of 400V is subjected to an | 8 | Jun
3 | SLG fault through a fault impedance of j2 ohm. Determine the fault current, if e/
Z1=j4 ohm, Z2=j2 ohm and Z0=1 ohm. Repeat the problem for LL Fault. Jul
y
201
5
1 | Derive expression for fault current if LLG fault occurs through fault 1 | Jun
4 | impedance Zf in power system. Show the connection of sequence networksto |0 | e/
represent the fault Jul
y
201
5
1 | Derive expression for fault currents for i) one conductor open fault ii) two 1 | Jun
5 | conductor open fault and draw the sequence network diagrams 0 |e/
Jul
y
201
5
1 | Draw the interconnected sequence networks for the following cases: 1 | Jun
6 1) L-G fault through fault impedance Zf 2 |e/
i) L — L fault through fault impedance Zf Jul
iii) LLG fault through fault impedance Zf y
Clearly indicating positive, negative and zero sequence impedance, 201
symmetrical components of voltages and currents. Also write the 4
expressions for fault current in the above three cases.
1 | A three phase generator with line to line voltages of 400V is subjected to LLG | 8 | Jun
7 | fault. If Z1=j2 ohm, Z2=j0.5 ohm and Z0=j0.25 ohm. Determine the e/
symmetrical components of currents and fault current. Jul
y
201
4
1 | Draw the sequence networks for the system shown in fig. Determine the fault |1 | Jun
8 | current if a line to line fault occurs at point F. The pu reactances all referredto |0 | e/
the same base are as follows. Both the generators are generating 1.0pu Jul
G1: X1=0.05pu, X2=0.30pu, X0=0.20pu 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
Linel: X1=0.70 pu, X2=0.30pu, X0=0.30pu

Line2: X1=0.70 pu, X2=0.30pu, X0=0.30pu
. : f

T g  Line-1

' -C | E v e
W'“ & tﬁﬂ C Limens EL“_%

IR et O &

201

1 | Determine the fault current at the faulted bus for a line to line fault which | 1 | Jun
9 | occurs between phases b and ¢ at bus 4 as shown in figure 4 |e/
Genl, Gen2: 100MVA, 20KV, X1==X2=15%,X0= 4%, Xn=06% Jul
T/F1, T/F2: 100MVA, 20/345KV, Xlekage=9% y
Linel, Line 2: 100MVA, 345KV, X1= X2=10%pu,X0=40% 201
Line2: 100MVA, 220KV, X1=0.1pu, X2=0.1pu,X0= 0.3pu 3
Take a base of 345KV and 100MVA in transmission line.:S
&)
® w1 ee® f ™ e
ot .. ETS
' ' A%
el by S
- -
2 | A 50Hz generator is delivering 50% of the power that it is capable of | 1 | Jun
0 | delivering through a transmission line to an infinite bus. A fault occurs that |2 | e/
increases the reactance between the generator and the infinite bus to 500% of Jul
the value before three faults when the fault is isolated, the maximum power y
that can be delivered is 75% of the original maximum value. Determine the 201
critical clearing angle for the condition described. 3
2 | Derived an expression for fault current when single line to ground fault occurs | 1 | Jun
1 | throught a fault impedence Zr in a power system .Drew the seqence networkto |0 | e /
represent the fault. Jul
y
201
8
2 | For one conductor open fault in a power system , drive an expression for fault | 6 | Jun
2 | current e /
Jul
y
201




2 | What are the boudary /terminal condition in relation to the unsymmetrical | 6 | Jun
3 | fault. Mention the boundary condition for LG, LL, LLL and LLG fault. e /
Jul
y
201
8
2 | A syn moto is reciving 10 MW of power at 0.8pf lag at 6 kV.A LG fault takes | 1 | Jun
4 | place at the middle point of the transmission line as shown in the fig , Findthe |0 | e /
fault current the rating of the generator motor and transformer are as under . Jul
i 8
O3, JE n
: L& Y. =
A g
Generator: 20 MVA, 11 kV, X; =02 pu, Xo = 0.1 pu, Xp=0.1pu
Ti: 18 MVA, 1194, (kv X=0.1 pu
T2: 15MVA, 694, kv, X=0.1pu
M: 15 MVA, 6.9kV, X, =02pu, X, =X, =0.1 pu
Transmission line : X;=X,=50Q, X, =10 Q
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) | 8 | Jun
Steady state stability and ii) Transient stability e /
July
201
7
2 | The transfer reactance between a generator an infinite bus bar operating at | 1 | Jun
200KV under various conditions on interconnection are Pre fault: 150 ohm / | 2 | e/
phase, During fault: 400 ohm/ Phase, Past fault: 200 ohm/ Phase. If the fault July
is cleared when the rotor has advanced 60 degree electrical from the prefault 201
position, determine the maximum load that could be transferred without loss 7
of stability
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 | 1 | Jun
motor. Find the expression for power developed and torque developed under | 2 |e/
such operating conditions July
201




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

Dec
201
6/

Jan
201

Derive swing equation with usual notation

Dec
201
6/

Jan
201

Jun
e/
July
201

Explain the equal area criterion for investigating the stability of power system

Dec
201
6/
Jan
201

Jun
e/
July
201

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

Dec
201
6/
Jan
201

Explain the analysis of 3 Phase induction motor with one line open

Dec
201
6/

Jan
201

Jun
e/
July
201

(el

Explain the analysis of 3 phase induction motor with unbalanced voltage

Dec
201
6/

Jan
201




1 | Define the following: i) steady state stability ii) Transient stability iii) Steady | 8 | Jun
1 | state stability limit iv) Transient stability limit. e/
July
201
6
1 | A 400V, 6 pole, 50Hz, 3 Phase induction motor with Rs=Rr=0.5 ohm and | 1 | Jun
2 | Xs=Xr=2 ohm runs at a slip at 0.06. When lines are gets open? Determine the | 0 | e/
power output and torque developed July
201
6
1 | Derive expression for critical clearing angle 8 | Dec
3 201
5/
Jan
201
6
1 | A 50Hz four pole turbo generator rated 100MVA, 11KV has an inertia | 6 | Dec
4 | constant of 2 MJ/MVA. I) Find the stored energy in the rotor at synchronous 201
speed ii) If mechanical input is suddenly raised to 80MW for an electrical 5/
load of S0MW, find rotor acceleration neglecting mechanical and electrical Jan
losses 201
6
1 | Write short notes on 2 | Dec
5 a) Operation of 3 phase induction motor with one line open 0 |201
b) Steady state and transient stability 5/
c) Line to line fault on unloaded generator Jan
d) Concept of equal area criterion 201
6
1 | A 2 pole, 50Hz, 11KV turbo alternator has a rating of 100MW, 0.85 PF | 6 | Jun
6 | lagging. The rotor has a moment of inertia of 10000 Kg — m?. Calculate H and e/
M. July
201
5
1 | Write short notes on: 2 | Jun
7 a) Swing equation 0 |e/
b) Steady state and transient stability July
c) Equal area criterion for transient stability 201
d) Analysis of 3 phase IM with one line open 5
1 | At turbo generator, 6 pole, S0Hz of capacity SOMW working at 0.8pf has an | 1 | Jun
8 |inertia of 10MJ/MVA i) Calculate the energy stored in the rotor at |0 |e/
synchronous speed ii) Find rotor acceleration if the mechanical input is July
suddenly raised to 7SMW for an electrical load of 60MW iii) Supposing the 201
above acceleration is maintained for a duration of 6 cycles, calculate the 4
change in torque angle and rotor speed at the end of 6 cycles
1 | A load free alternator supplies SOMW to an infinite bus the steady state | 8 | Jun
9 | stability being 100MW, determine if the alternator will remain stable if the e/




input to alternator is abruptly increased by 40MW

July

201
4
2 | A 50 Hz generator is delivering 50% of the power that it is capable of | 1 | Dec
0 | delivering through a transmission line to an infinite bus. A fault occurs that | 2 | 201
increase the reactance between the generators and the infinite bus to 500% of 3/
the value before fault. When the fault is isolated the maximum power that can Jan
be delivered is 75% of the original maximum value. Determine the critical 201
angle for the condition described. 4
2 | Breifly explain (i) steady state stability (ii) transient stability 6 | Jun
1 e /
July
201
8
2 | A loss free alternator supplies 50 MW to an infinite bus , the SSSL being 100 | 1 | Jun
2 | MW . determine if the alternator will remaines stable if the input the prime |0 |e /
mover of the alternator is abruptly incrased by 40 MW . July
201
8
2 | State and explain equal area criteria .what are the assumptions made in | 6 | Jun
3 | applying EAC ? e /
Discuss. July
201
8
2 | The transfer reactance between a generator and an infinite bus bar operation | 1 | Jun
4 | at200kV 0 |e /
under various conditions on inter.connection are: July
Prefault : 150 Q por phase. . - §01

Duting fault : 200 Q per phase o
Past fault : 200 O per phase ™~
If the fault is clearg.c!’-;?i:-h_cﬁ the rot

determine the maximum load that could be transfecred without loss of stability.

or has advanced 60" electrical from the prefault pos

FAM W




THE OXFORD COLLEGE OF ENGINEERING

DEPARTMENT OF ELECTRICAL & ELECTRONICS ENGINEERING

POWER SYSTEM ANALYSIS - PSA - 17EE62 - VI B SECTION -Final Marks

S.No USN Name of the Student| 1A1 1A2 IA3 TOTAL
1|10X17EEQ36 MEGHA M 32 36 35 36
2|10X17EE039 MUDIMALLA 31 36 35 36
3|10X17EE040 NAGARAJH S 35 37 37 37
4|10X17EE041 P R CHARAN 27 34 20 30
5]10X17EE043 PAVAN PRIYA 24 33 22 30
6/10X17EE044 POOJA UMESH 32 39 37 37
7110X17EE045 PRABATH S 35 36 30 35
8|10X17EE048 PREETHI P 40 38 30 37
9|10X17EE049 RACHAREDDY 28 36 25 32

10{10X17EEO51 RAKSHITHR C 24 34 31 32
11{10X17EE052 RUTHIK GOWDA 33 36 30 35
12|10OX17EE053 RUZAINA 34 37 25 34
13|10X17EE054 SAGAR 29 36 25 33
14|10X17EE055 SAGAR D 38 37 35 38
15{10X17EE056 SATHISH S 30 36 25 33
16{10X17EEOQ57 SHAKIB KHAN 23 36 30 32
17[{10X17EE058 SHASHANK K 25 36 29 33
18|1OX17EE059 SHAZIYA M B 29 36 29 34
19{10X17EE060 SHEETAL A NAIK 25 38 20 31
20|10X17EE061 SHRUTHI A 40 34 40 39
21|10X17EEQ62 SNEHA S KADANI 40 39 39 40
22|10X17EE063 SNEHAL 16 29 25 28
23|10X17EEQ64 SOURAV SHARMA 36 36 36 37
24|110X17EEQ67 SUPRIYA S 30 36 35 35
25|10X17EEQ68 SUSHMITHA K 36 36 37 37
26|10X17EE069 THANUJAKH 36 36 39 38
27|10X17EEQ71 VIDYA 38 36 37 38
28|10X17EEQ72 VILAS 30 36 18 31
29|10X17EEQ73 YASHAS Y S 18 35 15 27
30|10X18EE404 PREM B 25 27 ab 23
31|10X18EE402 MANOHARA 25 32 22 30
32|10X16EE021 KEERTHI KUMAR 19 29 15 26
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Children’s Education Society ®
7> DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING
THE OXFORD COLLEGE OF ENGINEERING

St Hosur Road, Bommanahalli, Bengaluru-560 068

Ewi0. 1974 Website:www.theoxford.edu Email ;: enghodcse @theoxford.edu
(Approved by AICTE, New Delhi, Accredited by NBA, NAAC, New Delhi & Affiliated to VTU, Belgaum)

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.


http://www.theoxford.edu/
mailto:enghodcse@theoxford.edu

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING
THE OXFORD COLLEGE OF ENGINEERING

Hosur Road, Bommanabhalli, Bengaluru-560 068

Website:www.theoxford.edu Email : engprincipal@theoxford.edu
(Approved by AICTE, New Delhi, Accredited by NBA, New Delhi & Affiliated to VTU, Belgaum)

Academic Semester: Sep 2020 to Jan 2021

Subject: 17CS742 Sub Code: Cloud Computing and Its Applications

Course Objectives

This course will enable students to:

e Explain the fundamentals of cloud computing
o [llustrate the cloud application programming and aneka platform

e Contrast different cloud platforms used in industry
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Academic Semester: Sep 2020 to Jan 2021
Subject: Cloud Computing and Its Applications Sub Code: 17CS742

Course Outcomes (COs)

C404.1: To learn about the concept of cloud computing benefits, reference models and
Virtualization.

C404.2: To understand the concepts of types of clouds and benefits of clouds and Aneka
Container.

C404.3: Illustrate architecture and programming in cloud.

C404.4: Describe the platforms for development of cloud applications and List the application
of cloud.

C404.5: Write comprehensive case studies for analysing and contrasting different cloud

Solutions.

CO-PO Mapping

coo PL | P2 | P3| P4 | P5|P6 | P7 | P8 | P9 |P10|P11 | P12
C404.1| 3 3 3 3 3 2 3 3 1 2 2 3
C4042 | 3 3 3 3 3 2 3 3 1 2 2 3
C4043 | 3 3 3 3 3 2 3 3 1 1 2 3
C404.4| 3 3 3 3 3 2 3 3 1 1 2 3
C4045 | 3 3 3 3 3 2 3 3 1 2 2 3
CO-PSO Mapping

CO | PSO1 | PSO2

C404.1| 2 2

C404.2 | 2 2

C4043| 2 2

C404.4| 2 2

C4045| 2 2
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THE OXFORD COLLEGE OF ENGINEERING
Department of Computer Science and Engineering

ACADEMIC YEAR 2020-2021: ODD SEMESTER [AUG’20 - DEC’20]

COURSE: B.E
SEM: VII CSE “A” & “B”

W.E.F: 17/08/2020

CLASS TEACHER: Ms. Shobha T& Ms. Florance T

DAY/ :
TIME 9.00 to 9.55 9.55 t0 10.50 S 11.00 to 11.55 11.55 to 12.50 1.30 t0 2.25 | 2.25t03.20 | 3.20 to 4.15
H
MON 0 ] ] L ML LAB B2 (RSK+ Dr. SK)
WEB(ST) ACA(FL) R ML(RSK) CC(KV) U WEB LAB BI(SBT + ST)
N
TUE ACA(FL) ML(RSK) T WEB(ST) SEMINAR (ST) | C PROJECT PHASE-I(SHK/RSK)
H
WED ML LAB ML LAB B2(RSK+ AR) e PROJECT
SAN(SE) WEBLAB | WEB LAB BI1(GT+ST) - ACAGFL) MLRSK) | PHASE-I(SHK)
THU . ; R - .
WEB(ST)) SAN(SP) = CC(KV) ACA(FL) W WEB(ST) CCKV) SAN(SP)
FRI 2 A
SAN(SP) WEB(ST) K CC(KV) ACA(FL) = SEMINAR (ST)
SAT ML(RSK) CC(KV) SAN(SP) ML(RSK)
SUB CODE | SUBJECT FACULTY
17CS71 Web Technology Ms. Sushma T (ST)
17CS72 Advanced Computer Architecture Ms. Florance (FL)
17CS73 Machine Learning Mr. Senthil Kumar(RSK)
17CS742 Cloud Computing &Its application Ms. Krishnaveni (KV)
17CS754 Storage Area Networks Ms. Seema Patil (SP})
17CSL76 Machine Learning Lab Mr, Senthil Kumar / Dr, Saravana Kumar (RSK+ Dr. SK)
17CSL77 Web Technology & Mini Project Ms. Shobha T / Ms. Sushma T (SBT + ST)
17csp7g | Project Work Phase-T + Project work Ms. Sowmya HK (SHK)/ Mr. Senthil Kumar(RSK) \/
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DAY/
T 1 2 3 4 6 s
M.Tech(
MON S CNLAB
TUE M. Tech(
WS) cc
WED CNLAD
THUR - cc
= M.Tech( M.Teeh(
WS) cc W)
SAT o ;

HOD, CSE



DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING
THE OXFORD COLLEGE OF ENGINEERING
Hosur Road, Bommanabhalli, Bengaluru-560 068

Website:www.theoxford.edu Email : engprincipal @theoxford.edu
(Approved by AICTE, New Delhi, Accredited by NBA, New Delhi & Affiliated to VTU, Belgaum)
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Lesson Plan
Subject code: 15/17CS742 Date:17-8-2020

Subject Title: Cloud Computing and its Applications

Course / Branch: B.Tech./Computer Science and Engineering

Semester /Academic Year: VII Sem,Aug 2020-Dec 2020

Objective of Course: Understand the coné%pts of cloud computing, virtualization and classify

services of cloud computing.
¢ Illustrate architecture and programming in cloud.

» Define the platforms for development of cloud applications and List the application of

cloud. Prerequisite: Extend knowledge in Cloud Applications.

. Date
Module | Topic No Topic

18/8/2020 | Introduction ,Cloud Computing at a Glance, The Vision
1 of Cloud Computing

21/8/2020 | Defining a Cloud, A Closer Look, Cloud Computing
Reference Model

3 25/8/2020 | Characteristics and Benefits, Challenges Ahead
28/8/2020 | Historical Developments, Distributed Systems,
Virtualization, Web 2.0, Service-Oriented Computing,
4 Utility Oriented Computing :

29/8/2020 | Building Cloud Computing Environments, Application
Development, Infrastructure and System Development,

[$8]

1 Computing Platforms and Technologies, Amazon Web
5 Services (AWS)
29/8/2020 | Google App Engine, Microsoft Azure, Hadoop,
6 Force.com and Salesforce.com, Manjra soft Aneka

1/9/2020 Virtualization, Introduction, Characteristics of
Virtualized, Environments Taxonomy of Virtualization
7 Techniques .
4/9/2020 Execution Virtualization, Other Types of Virtualization,
Virtualization and Cloud Computing

8
9 5/9/2020 Pros and Cons of Virtualization
5/9/2020 Technology Examples Xen: Paravirtualization, VMware:
10 Full Virtualization, Microsoft Hyper-V ‘
I 11 8/9/2020 Cloud Computing Architecture, Introduction
11/9/2020 | Cloud Reference Model, Architecture, Infrastructure /
Hardware as a Service, Platform as a Service, Software as
12 a Service
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12/9/2020 | Types of Clouds, Public Clouds, Private Clouds, Hybrid—}
13 Clouds, Community Clouds
12/9/2020 | Economics of the Cloud, Open Challenges, Cloud
14 Definition
15/9/2020 | Cloud Interoperability and Standards Scalability and Fault
15 Tolerance Security
16 18/9/2020 | Trust, and Privacy Organizational Aspects
19/9/2020 | Ancka: Cloud Application Platform, Framework
17 Overview
19/9/2020 | Anatomy of the Aneka Container, From the Ground Up:
Platform Abstraction Layer, Fabric Services, foundation
18 Services, Application Services
22/9/2020 | Building Aneka Clouds, Infrastructure Organization,
19 Logical Organization, Private Cloud Deployment Mode
25/9/2020 | Public Cloud Deployment Mode, Hybrid Cloud
Deployment Mode, Cloud Programming and
20 Management, Aneka SDK, Management Tools
11 26/9/2020 | Thread Programming, Introducing Parallelism for Single
Machine Computation, Programming Applications with
21 Threads, What is a Thread?
26/9/2020 | Thread APIs, Techniques for Parallel Computation with
Threads, Multithreading with Aneka, Introducing the
22 Thread Programming Mode
29/9/2020 | Aneka Thread vs. Common Threads, Programming
Applications with Aneka Threads, Aneka Threads
23 Application Model
3/10/2020 | Domain Decomposition: Matrix Multiplication,
24 Functional Decomposition: Sine, Cosine, and Tangent.
6/10/2020 | High-Throughput Computing: Task Programming, Task
25 Computing, Characterizing a Task, Computing Categories |
13/10/2020 | Frameworks for Task, Computing, Task-based
26 Application Models
16/10/2020 | Embarrassingly Parallel Applications, Parameter Sweep
27 Applications, MPI Applications
17/10/2020 | Workflow Applications with Task Dependencies, Aneka
28 Task-Based Programming, Task Programming Model
29 17/10/2020 | Developing Applications with the Task Model,
20/10/2020 | Developing Parameter Sweep Application, Managing
30 Workflows.
23/10/2020 | Map-Reduce Programming, What is Data-Intensive
31 Computing?,
32 24/10/2020 | Characterizing Data-Intensive Computations
33 24/10/2020 | Challenges Ahead, Historical Perspective
34 27/10/2020 | Technologies for Data-Intensive Computing,
Vv 35 3/11/2020 | Storage Systems
36 6/11/2020 | Programming Platforms
37 7/11/2020 | Aneka MapReduce Programming
38 7/11/2020 | Introducing the MapReduce Programming Model
39 13/11/2020 | MapReduce Programming Model
40 17/11/2020 | Example Application
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41 g(l); 1 };2020 Cloud Platforms in Industry

o 2020 g::vaizc(éz Web Services, Compute Services, Storagej
21/11/ icati i iti

“ 2020 i;l;rg:g;::non Services, Additional Services, Google

» 24/11/2020 | Architecture and Core Concepts, Application Life-Cycle

. - 5 Cost Mo@el ’

2 7/11/2020 | Observations, Microsoft Azure, Azure Core Concepts
28/11/2020 | SQL Azure, Windows Azure Platform Appliance

47 28/11/2020 | Cloud Applications Scientific Applications .
1/12/2020 | Healthcare: ECG Analysis in the Cloud, Biology: Protein

48 Structure Prediction
4/12/2020 | Biology: Gene Expression Data Analysis for Cancer

49 Diagnosis

50 5/12/2020 | Geoscience: Satellite Image Processing

51 5/12/2020 | Business and Consumer Applications, CRM and ERP

52 8/12/2020 | Productivity, Social Networking

53 15/12/2020 | Media Applications, Multiplayer Online Gaming.

Assignment Topics

Submission due on

Cloud Computing Reference Model,
1. Characteristics and Benefits of cloud computing,
Virtualization,Aneka Frame work.

26/09/2020

Thread Programming, Parallelism for Single
A Machine Computation, High-Throughput
Computing: Task Programming, Task Computing

24/10/2020

Aneka MapReduce Programming, MapReduce
= Programming Model, Cloud Platforms in Industry

28/11/2020

Textbooks:

1. Rajkumar Buyya, Christian Vecchiola,

McGraw Hill Education

2. Referenc

Kaufmann, Elsevier 2013.

HOD

and Thamarai Selvi Mastering Cloud. Computing

e Books: 1. DanC. Marinescu, Cloud Computing Theory and Practice, Morgan

Faculty
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Seventh Semester B.E. Degree Examination, Jan./Feb. 202
Cloud Computing and Its Applications

Time: 3 hrs. Max. Ma

Note: Answer any FIVE full questions, choosing ONE full question fro h mod‘
Module-1
1 a. Define cloud computing. With a neat diagram, explain major deplo Is tor cloud

»
g3
g
&
T computing. (08 Marks)
5 b. Explain cloud computing reference model with a neat dlagra (08 Marks)
g P ¢. Discuss major milestones which have lead to cloud com (04 Marks)
==
g
5 2 a. Describe the characteristics of vu‘tuahzcd environm equired diagrams.
2% ; , (08 Marks)
9 b. With a neat diagram, explain Xen architecture agement. (06 Marks)
g "g ¢. Explain live migration and server consolidation w lagram. (06 Marks)
2
s £
§E
2% 3 a Explamncloud computing architecture withis neat diagram. (08 Marks)
%3 b. Discuss how SaaS provides acces gatign through the internet as a web based
5 E" service. {04 Marks)
RS c. Describe the various open challen (08 Marks)
an
3
; -t
5 % 4 a. Discuss the anatomy of £ (12 Marks)
.—’Eu‘ : b. Explain Aneka hybrid gént mode with a neat diagram. (08 Marks)
2 =
2 & Module-3
8% 5 a Whatisa thread? Bliscuss ent thread APIs. (06 Marks)
g2 b. With a neat diagram ead life cycle in system threading and Aneka threading.
% & (08 Marks)
oy c. pplication model with a listing for application creation and
B (06 Marks)
+3 OR
Ep 6 a E eference scenario and MPI program structure with the required diagrams.
é 5 (08 Marks)
s Explain task programming model with a neat diagram. (06 Marks)
i iscusgnw workflows are managed in Aneka with required diagram. (06 Marks)
z
B Module-4
5 t 1s data intensive computing? Explain Amazon dynamo architecture with a neat
E lagram. (10 Marks)
xplain map reduce computation workflow with a neat diagram. (10 Marks)
1 of2
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OR
8 a. Discuss the variations and extensions of map reduce. (06 Ml
b. Describe Aneka map reduce infrastructure with a neat diagram. (08 M

c. Discuss distributed life system support for execution of map reduce job with a neat diag?

Module-3
9 a Discuss the storage services provided by AWS. (
b. Explain SQL Azure architecture with a neat diagram. (08 Marks)
4
OR
10 a. Describe how cloud computing can be applied to remote ECG mon withf a required

diagra;n. (10 Marks)
b. Explain CRM and ERP implementations with three examples afid the required diagrams.

& (10 Marks)

(OO

£k k¥

S
S
RN

4

20f2

BRANCHES | ALL SEMESTERS | NOTES | QUESTON PAPERS | LAB MANUALS
A Vturesource Go Green initiative



THE OXFORD COLLEGE OF ENGINEERING

Hosur Road, Bommanabhalli, Bengaluru-560 068
Website:www.theoxford.edu Email : engprincipal@theoxford.edu

5 DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

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

Academic Semester: Sep 2020 to Jan 2021
Sub Code: 17CS742

Subject: Cloud Computing and Its Applications
DIRECT ATTAINMENT

CO Attainment

1A ]
. 1A Ext Final Co
co Atta:;oment Attainment | Attainment | Attainment
c404.1 100 3 2 2.4
Cc404.2 100 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
coro | ... O |po1|po2|Po3|PoalPOs|POB|PO7|POS|POS| PO10 |PO11 | PO12
Attainment
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 24 124 124124 |24 (12424124 |24 24 24 | 24
PSO Attainment
CO
CO/PO 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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