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Department of Computer Science & Engineering
PROGRAM QUTCOMES (PQ's)

PO 1: Apply the knowledge of Mathematics, Science and Computer Engineering to
identify, formulate and solve any engineering problems with varied complexity.

PO 2: Design and develop a system, componont or process to meet the desired needs within the
realistic constraints to solve the real-timo problems for betterment of socioty.

PO 3: Design and conduct experiments as well as analyze and interprot data.

PO 4: Communicate and Present the information effectively.

PO 5: Use the techniques, skills and modorn engineering tools necessary for engincoring practice.

PO 6: Handlo various technical, administrative and managerial responsibilities
successfully in any organizations globally.

PO 7: Get Recognize as successful Entrepreneur globally.

COURSE OUTCOMES
PO 8: Demonstrate commitment in handling any responsibilities with professional,

C01.Understand the microwave signal measurement using VSWR and frequency meter.
cthical and soclal importance.

_ C02.Understand the design application and practical implementation of various Digital

a.Modulation technigues.
PO 9:Engage in lifolong learning to upgrade their engineering skills consistently. oo theshallcone e i atition of Warswioes
PO 10: Adapt to any working environment of heterogeneous and multidisciplinary teams with good a.communication system.

4 h istics of various antennae and its coverage area.
sustainability and high performance. C04.Understand the characteristics of various

Understand the characteristics and various losses associated with OFC channel

PO 11: Clear successfully the competitive exams for placement, higher studies and government services.

PO 12: Understand and demanstrate the impact of engineering solutions Ina global , economic,
environmental and societal context.

PROGRAM SPECIFIC OUTCOMES (PS0's]

PS01: An ability to design and develop hardware and software in emerging technology environments fike cloud computing
embedded prodocts and real-time systems. (Orientation towards Systems Programming)

P30 2: Kaowledge of data management system ke dala acquistion, by data 0 asto enable stadents in abing problems using the technigues of

data analyties like pattern recognition and knowledge discovery. (Orientation towards Data Sciences)
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T _1
Department of Electronics & Communication -

PROGRAM OUTCOMES (P0's)

PO T e
01: Engineering Knowledge: Anply the knowledge of mathematics, science, engineering fundamentals,
and an engineering specialization to the solution of complex engineering problems.

PO 2: Problem Analysis.: Identify, formulate, review research literature, and analyze complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural sciences,
and engineering scienges,

PO3: Design/Development of Slution Design solutions for complex engineering problems and design system companents or
Arocesses that met the speciied needs with appropriate consideration for the public health and safety, and the cultural,
societal, and environmental considerations.

PO 4: Conduct Investigations of Complex Problems: Use research-hased knowledge and
research methods including design of experiments, analysis and interpretation of data,

and synthesis of the information to provide valid conclusions.
PO 5: Modern Tool Usage: Create, select, and apply appropriate techniues, resources, and modern engineering and IT tools ANALOG ELECTRONICS LAB .

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

PO G: The Engineer and SUBMYI AFP'Y fEﬂSﬂﬂi"ﬂ informed by the contextual MDW'EI'!E to assess societal, health, safety, CO1.Able to know the operation of all electronic devices like cathode ray oscilloscope (CRD),
Regulated power supply [RPS), Signal generator [SG).

legal and cultural issues and the consequent responsiilties relevant to the professional engineering practice. €02 Students able to Design and test rectifiers, clipping circuits, voltage regulators.
PO 7 Environment and Sustinability: Understand the impact of the professional engingering solutionsin socetal and environmental contexts, C03.Compute the parameters from the characteristics of JFEY and MOSFET devices.
and demonstrate the knowledge of, and need for sustainahle development. d test JFET/MOSFET amplifier
s ine- . g % = - T C05.Students able to Design and tes' ?
PO 8: Ethics: Apply ethical principles and commit to professional ethics and responsibilities and C06.Students able to Design and test a power amplifier.
norms of the engineering practice.

£04.Students able to Design test and evaluate BJT amplifier in CE configuration.

~

CO07.Students able to Design and test various types of oscillator.

PO 9: Individual and Team Work: Function effectively as an individual, and as a member or leader in

diverse teams, and in multidisciplinary settings.
PO 10: Communication: Communicate effecively on complex engineering actvities with the engineering community and with society at large,
SUeh s, eing bl tocamprebendandwrite effctve reors and designdoeumentation, makeefective presentations, and give and receive clear nstructons,
PO 11: Project Management and Finance: Demonstrate knowledge and understanding of the engineering and management principles
and apply these to one's own work, as a member and leader i a team, to manage projects and in multidisciplinary environments.
PO 12:Life-Long Learning: Recognize the need for and have the Aregaration and abiiy to engage n independent and fifedong learning in the broadest
context of technological change.
PROGRAM SPECIFIC OUTCOMES (PSO's)
PS0 1: Analyse and Design Electronic Systems for Signal Processing and Communication Applications.

P02 Demontrate The ConceptualDomin Knowledge With Respect T Arciteture, Design, Analyss and Engneering Deployment In
Data Communication and Computer Networking, Embgdded system.Microcontrollrdvanced communication system

A P30 3: Identify and Apply Domain Specific Tools For Design, Analysis, Synthesis and Validation Of VLS, Optieal Fier Communication and |

Communication Systems.
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X

Po T:Engineering Knowledge: Apply Knowledge Of Differential Equations, Vector Calculus, Complex Variables, Matrix Theary, Probability Theory,

@

Department of Electrical &Electronics
PROGRAN DUTCOMES [PO's]

Physics And Chemistry, Electrical And Electronic Engineering Fundamentals.
PO 2:Problem Analysis: Graduates will Identify, formulate and solve complex electrical and electranics engneering problems using the

first principles of mathematics natural sciences and engineering science
PO 3:Design: aduates willdesgn Elestrical and Electroics systems meetng the gven speifcatons for different problems taking safety and

precautions into consideration.
PO &nvestigation: GaduateswillPrform ivestigaion, design andconduct exeriments, analyz and interpr he resuls o providevalid conclusions

PO 5:Tool Usages Graduateswill use modern software tools to motel and analyze problems, apply appropriate techniques and I tools for the design &

L %  DEPARTMENT OF ELECTRICAL & ELECTRONICS ENGINEERING q
POWER SYSTEM SIMULATION LAB.

COURSE DUTCOMES

C01.Develop  program in MATLAB to assess the performance of medium and long Transmission L

analysis of the systems keeping in view their limitations.
PO :The Engneer and Socety:Gradatesvilunerstand heimpact of el andglobel isues/ appenngs and assess sosetl,heat, eyl andeultural ssue
with competency in professional engineering practice on Electrical Engineers. i
PO 7: Environment and Sustainaility: Graduates will Demonstrate professional skills and contextual reasoning and provide
sustainable solutions for problems related to leetical and lectronics Engineering and also will understand the impact on environment.

£02.Develop a program in MATLAB to obtain the power angle characteristics of s'l,'-""h\

Non-salient Pole Alternator.
lop 2 program in MATLAB to assess the transient stability under three Phase Faults At Different

Locations In A Of Radial Pawer Systems.
£04.Develop programs in MATLAB to formulate bus admittance and bus impedance matrices of

interconnected power systems.
£05.Use Mi-Power package to solve power flow problem for simple power systems.
C06. Use Mi-Power package to study unsymmetrical faults at different locations in radial power systems
£07.Use of Mi-Power package to study optimal generation scheduling problems for thermal power plants.

PO 8:thics: Graduates will have knowledge of professional ethics and codle of conduct as applied to Electrical Engineers.
0 :adividual and Team workBraduates il work effectivey as an individual and as a member or leader in diverse teams and in multi-diseplinary settings.

0 10:Commoication raduates vl commaricat ffectvely nboth verbel and writenform among engiesring commurity beng bl o comprehendand it eports

presentation and give / recefve clear instructions.
PO 11:Project Management and Finance:Graduates willplan, demonstrate and execute engineering & management principles in their

own / team projects in multidisciplinary environment
0 124ifelong leannng: Gaduateswill eve the ity for st education,recognie the need for and have the abilityto engage inindependent and ifelong leaming.

PROGRAM SPECIFIC OUTCOMES [PS0's]

S0 1: Ability to specify architect, design and analyze systems that efficiency generate, transmit, distribute and utifize electrical powe,

PS0 2: Atility to specify design, prototype and test modern electronic systems that perform analog and digital processing function.

PS0 3: Ability to use software for design, simulation and analysis of electrical system.

.~ 4
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Q
Department of Civil Engineering

PROGRAM OUTCOMES [PO's]

PO 1: To apply the knowledge of mathematics, science, engineering fundamentals and an engineering specialization to
the solution of complex engineering problems

M P02: To identify, formulate, review research literature and analyze complex engineering problems reaching substantiated

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

PO 3: To 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, ocietal, and environmental considerations.
Po :To U Researeh-hased KnowledgeAnd Research MethodsIncluing Desig O Experments, Analysis And ntepretation O Data And Synthesis O

The Information To Provide Valid Conclusions.

PO 5: To ereate, select and apply appropriate technigues, resources, and modern engineering and I tools including predictions and modeling to
complex engineering activities with an understanding of limitations.

PO 6: To appy reasoning informed hy the contectualknowledge to assess socetal, healt,safety,legl, and ulturl issues and the consequent responsibilities
relevant to the professional engineering practice

PO 7: To understand the impact ofthe professional engineering solutions in socetal and environmentalcontexts, and demonstrate the knowedge of C0 1. Conduct appropriate lahoratory experiments and interpret the results
and need for sustainable development CO 2. Determine the guality and suitahility of cement

DEPARTMENT OF CIVIL ENGINEERING
CONCRETE AND HIGHWAY MATERIALS LAB.

COURSE DUTCOMES

fessional ethics and responsibilities and norms of the engineering practice B et Aemsio
; jcal princi i i orms o
PO 8: To apply ethical principles and commit to professional ethics and responsiilities and nor gineering p TR~

PO 5: To function effectively as an individual, and as a member or leader in diverse teams, and in multidisciplinary settings. IR S

P010: To communicate effectively on complex engineering activities with the engineering community and with society
at large, such as, being able to comprehend an effectivereports and design documentation, make effective presentations, and give and

C0 6. Test the soil for its suitability as sub grade soil for pavements.

receive clear instructions.
PO 11: To demonstrate knowledge and understanding of the engineering and management principles and apply these to one's own

work, as a memhber and leader in a team, to manage projects and in multidisciplinary environments.
PO 12 To 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 OUTCOMES [PS0's]

PS01:Capable to study, plan, analyze and design the civil engineering structures required for the professional demands.
PS02:Utilize the appropriate software and related modern tools to develop skills to plan, produce detailed drawings,
write specifications, and prepare cost estimates of civil engineering structures.

hi

PS03:0ffer engineering services with professional, envir al and Ir ihility.

. -
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Depariment of Mechanical Engineering !

PO 1: Engineering Knowledge: Apply The Knowledge Of Bathematics, Science, Mechanical Engineering, Engineering Fundamentals,

To The Solution Of Complex Engineering Problems.
0 2: roblem Analysis: entify, Formalate, Review Research Literature, And Analyze Complex Engineering Problems Reaching Substantiated

Conclusions Using First Principles 0f Mathematies, Natural Siences, And Engineering Sciences.
P03: e opnet St i Sloions FCompl o Pl B Desig Syt omorents O s T et The Sy e Vit Mpropite Cosieeion

For The Public Health, Sucietal, fnd Environmental Considerations.
I’ﬂ4:CnnductlnvesligaliunschumplexPrahlems:llseﬂesemhasedKnnwledgeﬂnﬂlieswchh!eihdsIn:ludinuHesignﬂlhperimenls,ﬁnzlysisnndInterprelationlllllata,
And Synthesis Of The Information o Provide Vald Conclusions.
P 5:Modern ToolUsage: Create, Select, And Apply Appropriate Technigus, Resources,Including Prdicton And ModelingToComplex Engineering Activites I ‘
ME 17
With An Understanding Of The Limitations. c"::z:;::fr:: :IT“:::EL B 4
o b - . i IturaIssues And T ; i
0 : The Engineer And Society: Apply Reasning Informed By The Contexkua Knowedge To Assess Socital, Health, Safty,Legal And Cultural - —
| He Consequent Responsiiltis Relevant T The Professional Enginering Pracice. ' £01.Acquire Experimentation Skills In The Field Of Material Testing.
PO 7: Environment And Sustainability: Understand The Impact Of The Professional Engineering Solutions In Societal And

C02.Develop Theoretical Understanding Of The Mechanical Properties Of

Materials By Performing Experiments.

Environmental Contexts, And Demonstrate The Knowledge OF, And The Need For Sustainable Developments. :
L = CO03.Apply The Knowledge To Analyze A Material Failure And Determine
PO B:etfcs: apply ethical principles and commit to rofessional ethics and responsibfties and norms of the engineering practice. T R S
P0: Inividual A Team Work:Functin Efectvely As AnIndividua, And As A Member Or eader n iverse Teams, And In ultdisciplnary Setings. I C04.Apply The Knowledge Of Testing Methods In Related Areas.
X ) C05.Know How To Improve Structure/behavior Of Materials For Various
PO 10: Communicatio: Commaniate Efestey On Comple Engnering et WithTh Engneeing Commuity AndWith ety At Larg, Sch s Beng Ale lidinstrial Apglications.

¢

To Comprehend And Wit EfetiveRepots And DesgnBucumentatio,Make EfeivePresenttions, And Gve And Reeive Clarnstuctions.

PO 11: Project Management And Finance: Demanstrate Knowledye 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 Muli-disciplinary Environments.
P0112:Life-long Learning: Recogaize The Need ForIdentifying Contemporary TechnicalChallenges And Redefining o Develop Solutions
To Satisfy Given Crteria In An Optimal Manner Using Creativity In Design.

PROGRAN SPEGIFIC OUTCOMES (PSQ's)

P01 Apply Tefr Knowedge In The DomainOF Engneerng Mechanics, Therml A Flid Sciences To Solve EngineringProlems Utling Advanced eshnology.

PS0.2:ScessfullyAplyThe Prinpes OF Desig,Analysis A plementation O MechaiclSytems/povese Wich Have Been Leaned As A Per 0 The Curiulum.

7503 Develop And Implement Nes eas On roduct esignAndDevelopment Wit T elp O Modern Cad/am Tl Wil Ensuring Best ManufaturingPratioes.
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Program Qutcomes (POs)

PO 1: Apply the knowledge of Mathematics, Science and Computer Engineering to identify,
formulate and solve any engineering problems with varied complexity.

PO 2: Design and develop a system, component or process to meet the desired needs within
the realistic constraints to solve the real-time problems for betterment of society.

PO 3: Design and conduct experiments as well as analyze and interpret data.
PO 4: Communicate and Present the information effectively.

PO S: Use the techniques, ‘skills and modern engineering tools necessary for engineering
practice.

PO 6: Handle various technical, admxmstratlve and managerial responsﬂnhtles successfully in
any organizations globally. : S 2,

PO 7: Get Recognize as successful Entrepreneur globally

PO 8: Demonstrate comnutment in handlmg any respon5|b111tles with professnonal ethlcal and
social 1mponance ; ¥ :

PO 9: Engage in lifelong leammg to upgrade thelr engmeenng skills consnstently

PO 10: Adapt to any working environment of heterogeneous and multidisciplinary teams with
good sustainability and high performance '

PO 11: Clear successfully the competmve exams for ,placement hlgher studles and
government services. ; :

PO 12: Understand and demonstrate the 1mpact of engmeerm oS '[utions ina g]o_bal , economic
, environmental and sometal context. e gy e '

Specnfic ‘(‘:‘)‘nt‘c'om'e}s}(‘PS(.)‘: :

PSO 1: An ablllty t0 desrgn and develop hardware and soﬁware in emergmg technology
environments like cloud computmg embedded products and real-tlme systems (Onentatxon
towards Systems Programmmg) § TS

PSO 2: Know]edge of data management systen like data acquisition, big data so as to enable
students in solving problems using the techniques of data analytics like pattern recognition and
knowledge discovery. (Orientation towards Data Sctences)

PRINCIPAL
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Course Outcomes (COs)

CO1: Analyze and Compare various networking protocols
CO2: Demonstrate the working of different concepts of networking

CO3: Implement, analyze and evaluate networking protocols'in NS2/NS3 and JAVA

Programming Language

PRINCIPAL
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VTU curriculum syllabus sample copy providing COs

B. E. ELECTRICAL AND ELECTRONICS ENGINEERING
Choice Based Credit Svstem (CBCS) and Outcome Based Education (OBE)
SEMESTER - VI

POWER SYSTEM ANALYSIS — 1 (Core Subject)

Course Code 1BEEAZ CIE Marks 4
Number of Lecture HoursWeek (L-T:F) [3:2:0 SEE Marks 1]
Crodits 4 Exam Hours 1]

Course Learning Objectives:
To introduce the per unit system and explain its advantages and computation.
To explain the concept of one line diagram and its implementation in problems.
To explain the necessity and conduction of short circuit analysis.
To explain analysis of three phase symmetrical faults on synchronous machine and simple powen
systems.
To discuss selection of circuit breaker.
* To explain symmetrical components, their advantages and the caloulation of symmetrical
components of voltages and currents in un-balanced three phase circuits.
* To explain the concept of sequence impedance and its analysis in three phase unbalanced circuts.
* Toexplain the concept of sequence networks and sequence impedances of an unloaded synchronou
generator, transformers and transmission lines.
* To explain the analysis of synchronous machine and simple power systems for differemt
unsymmetrical faults using symmetrical components.
* To discuss the dynamics of synchronous machine and denve the power angle equation for
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. ®
Module-1

Representation of Power Syvstem Components: Introduction, Single-phase Representation of
Balanced Three Phase Metworks, One-Line hagram and Impedance or Reactance Dhagram, Per Unit (PLT)
Swstem, Steady State Model of Synchronous Machine, Power Transformer, Transmssion of Electrical
Poacer, Bepresentation of Loads. W

Module-2

Svmmetrical Fault Analysis: Introduction, Transient on a Transnussion Line, Short Circust of a
Synchronous Machine{On Mo Load), Short Circuit of a Loaded Synchronous Machine, Ilhustrative simple]
examples on power systems. Sclection of Circuit Breakers. B

Maodule-3

Symmetrical Componenis: Introduction. Symmetrical Component Transformation, Phase Shift
Star-Delta Transformers, Sequence Impedances of Transmission Lines, Sequence Impedances and)
Sequence Metwork of Power System, Sequence Impedances and Metworks of Synchronous Machine,
Sequence Impedances of Transmission Lines. Sequence Impedances and MNetworks of Transformers,
Construction of Sequence Networks of a Power System. 8

Maodule-4

Unsymmetrical Fault Analysis: Introduction, Symmetrical Component Analysis of Unsymmetrical
Faults, Single Line-To-Ground (LG Fault, Line-To-Line (LL) Fault, Double Line-To-Ground (LLG)

Fault, Open Conductor Faulis. ®

PRINCIPAL
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Module-5

Power System Stability: Introduction, Dynamics of a Synchronous Machine, Review of Power Angly
Equation, Simple Sysitems, Steady Siate Siability, Transieni Swbility, Egual Area Criterion, Factors
Affecting Transient Stabality, Multi machine stability studies, classical representation. W

Course OQuicomes:Al the end of the course the student wall be able o COs

* Model the power system components & construct per unil impedance diagram of power system. <5

# Analyze three phase symmetncal faults on power system.

# Compute unbalanced phasors in ferms of sequence components and vice wversa, also develop
sequence networks.

# Analyze varous unsymmetrical faults on power sysiem.

» Examine dynamics of synchronous machine and determine the power system stability. B

Question paper patiern:
»  The question paper will have ten gquestions.
Each full question 15 for 200 marks.
There wall be 2 full questions (with a maximum of three sub questions in one full question)
from each module.
Each full question wath sub questions will cover the contents under a module.
Students will have to answer 5 full questions, selecting one full question from each module. ®

Text Book

L. Elements of Power Sysiem William D Stevensondr | MeGraw Hill 4™ Edition, 1982
Reference Books

l Modern Power System [ P. Kothan MeGraw Hill | 4" Edition, 2011
2 Power System Analysis and Design| J.Duncan Glover et al | Cengage 4 Edition, 2008
3 Power System Analysis Hadi Sadat MoGraw Hill 1> Edition, 2002

PRINCIPAL
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Sample Internal Test question Papers with COs

Department : Electrical & Electronics Engg

Name of the Faculty : Dr. Manjunatha S C

Course : Power System Analysis-1

Code : 18EE62

Semester : 6™ | Test: 1% | Date: 09/05/2022 | Time : 2:45PM to 3:45PM | Max. Marks : 30
Note : Answer any TWO full questions
Q. No. Questions marks | CL | CO | PO
1 |a) | Show that per unit impedance of two winding transformer will | 5 RI |1 1
remain same referred to primary as well as secondary. U
b) | Define per unit quantity. Mention the advantages of per unit | 5 RI |1 1
system. U
c) | Draw the reactance diagram of the system shown in fig. the | 5 R 2 1
ratings of the components are:
G: 15MVA, 6.6 kV, X’=12%
T1: 20 MVA, 6.6/66 kV, X = 8%
T2: 20 MVA, 66/6.6 kV, X = 8%
M1 & M2 : 5 MVA, 6.6 kV, X’=20%
T, Ty | @ \Lj
603 Eat, s g3 Ecs
YO~ s
. l : § Nt S § g
i —®Y
2 |a) | Define one line diagram. Explain with diagram. 5 |R/U 1112
b) | Obtain the equivalent circuit of a synchronous machine. 5 |RU/I |1 |23
AP
c) | A three winding transformer has rating as follows: 5 |R/U 2 |13
Primary: Y connected, 6.6 kV, 15 MVA
Secondary: Y connected, 33 kV, 10 MVA
Tertiary: A connected, 2.2 kV, 7.5 MVA
Leakage impedance measured from primary as Z,s = j0.232Q,
Zy= j0.299, and on the secondary side Zy= j8.7Q. Find the star
connected equivalent on a base of 15 MVA, 6.6 KV in the
primary circuit. Neglect resistances.
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3 | a) | Obtain the equivalent circuit of two winding transformer. 5 R/ |2 1,3
U

b) | The one line diagram of an unloaded generator is shown in fig. |5 | R/ |2 1,2
draw the per unit impedance diagram. Choose a base of 50 MVA, U

13.8 kV in the circuit of generator G;. The generators and
transformers are rated as follows:

G1: 20 MVA, 13.8kV, X = 0.2 p.u

G2:30 MVA, 18kV, X’=0.2 p.u

G1:30 MVA, 20kV, X’=0.2 p.u

T1: 25 MVA, Y 220 kV/13.8kV A , X=10%

T2: Three single phase units each rated 10 MVA,127/18 kV, X =
10%

T3: 35 MVA, 220 kV Y/ZIZ kKV'Y, X=10%

f( Fia 114
c) | Obtain equivalent circuit of a three winding transformer & 5 |R/ |2 1,3
mention its advantages. u/

CO1: Model the power system components & construct per unit impedance diagram of power system.

CO2: Analyze three phase symmetrical faults on power system.

P COs

CO3: Compute unbalanced phasors in terms of sequence components and vice versa, also develop

sequence networks.

COA4: Analyze various unsymmetrical faults on power system.

COS5: Examine dynamics of synchronous machine and determine the power system stability.

CL: COGNITIVE LEVEL (R: Remember; U: Understand; Ap: Apply; A: Analyze; E: Evaluate; C: Create)

PRINCIPAL
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Note : Answer any TWO full questions

Q. No. Questions marks | CL | CO | PO
1 |a) | Whatis fault? What are the factors responsible for the faults? 7 RI |1 1
U
b) | Explain the transients occurring on a transmission line on the | 8 RI |1 1
occurrence of a short circuit. Obtain the expression for U
maximum momentary current.
2
a) | Prove that Xg’<Xq’<X4 7 |RU |1 |12
b) | A synchronous generator and motor are rated for 30,000 KVA, ({8 |R/U/ |2 |23
13.2 KV and both have sub transient reactance of 20%. The AP
line connecting them has a reactance of 10% on the base of
machine ratings. The motor is drawing 20,000 KW at 0.8 p.f.
leading. The terminal voltage of the motor is 12.8 KV. When a
symmetrical three phase fault occurs at motor terminals, find
the sub transient current in the generator, motor and at the fault
point. ( using Thevnin’s Theorem )
3 |a) | Two generators are connected in parallel to the low voltage (LV) |8 | R/ |2 1,3
side of a three phase Delta-Star transformer. The ratings of the U
machines are
Generator G1: 50 MVA, 13.98 KV, X4’ =25%
Generator G2: 25 MVA, 13.8 KV, X3’ =25%
Transformer T: 75 MVA, 13.8KV/69 KV, X =10%
Before the fault occurs, the voltage on the high voltage side of the
transformer is 66 KV. The transformer is unloaded and there is no
circulating current between the generators. Find the sub transient
current in each generator when a three phase fault occurs on the
high voltage side of the transformer.
7 |R/I|3 1,2
b) | Write a short note on selection of circuit breakers. U
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CO1: Model the power system components & construct per unit impedance diagram of power system.

CO2: Analyze three phase symmetrical faults on power system.

P COs

CO3: Compute unbalanced phasors in terms of sequence components and vice versa, also develop

sequence networks.

COA4: Analyze various unsymmetrical faults on power system.

COS5: Examine dynamics of synchronous machine and determine the power system stability.

CL: COGNITIVE LEVEL (R: Remember; U: Understand; Ap: Apply; A: Analyze; E: Evaluate; C: Create)

PRINCIPAL
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Note : Answer any TWO full questions

Q. No. Questions 'Vi'(‘;‘r cL | co|pPo
1 |a) | Derive expression for symmetrical components in terms of phase | 5 R/ |2 1
voltages. U
b) | Derive relation between sequence components of phase and line | 5 RI |2 1
voltages in star connected system. U
c) | A balanced delta connected load is connected to a three phase | 5 R |2 1
symmetrical supply. The line currents are each 10A in magnitude.
If fuse in one of the lines blows out, determine the sequence
components of line current.

2 |a) | Draw the zero sequence components for star-star, delta-delta, and | 5 RIU |2 |12
star-delta connected transformers.

b) | Explain the sequence impedance of a synchronous generator. 5 R/U |3 |23
IAP

¢) | Draw the positive, negative and zero sequence networks for the | 5 R/U |4 |13
power system shown below.

Choose a base of 50 MVA, 220 kV in the 50 ohm transmission
lines and mark all reactance in p.u. the ratings of the generators
and transformers are:

Generator 1: 25 MVA, 11 kV, X*’=20%

Generator 1: 25 MVA, 11 kV, X’=20%

Three phase transformer (each): 20MVA, 11Y/220 Y kV.
X=15%.

The negative sequence reactance of each synchronous machine is
equal to the sub transient reactance. The zero sequence reactance
of each machine is 8%. Assume that the zero sequence
reactances of lines are 250% of their positive sequence
reactances.
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machine - | rating Fig. 4.20 machine - 2 rating

3 |a) | Derive an expression for fault current in case of single lineto |5 |R/ |3 1,3

ground fault (LG). Draw the interconnection of sequence network. U

b) | Derive an expression for fault current in case of single line to |5 |R/ |4 1,2
ground fault (LLG). Draw the interconnection of sequence U
network.

¢) | In a3 phase, 3 wire system, the line currents are I, = 100_0° A |5 |R/ |5 1,3
and I, = 100L_-100 A. determine the sequence components of line U/
currents.

CO1: Model the power system components & construct per unit impedance diagram of power system.

CO2: Analyze three phase symmetrical faults on power system.

P COs

CO3: Compute unbalanced phasors in terms of sequence components and vice versa, also develop

sequence networks.

COA4: Analyze various unsymmetrical faults on power system.

COS5: Examine dynamics of synchronous machine and determine the power system stability.

CL: COGNITIVE LEVEL (R: Remember; U: Understand; Ap: Apply; A: Analyze; E: Evaluate; C: Create)

PRINCIPAL
S.J.M.LT, CHITRADURGA
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Sample of COs written in Internal Test Answer Book

COURSE OUTCOMES (COs)

A the and o the counse the studerd w58 be able ip

—> Eagplain the cornstvackon, opoation and c.l.c.u.ik:(cd"m Ob Dc
Mo ;L Makay and waol puspose rmotors . °

> Dratnibe Ha ro..!fmmanu charadrernisficy and ofrl{(ah'm
Elechic Motowa . '~‘l

—> Derncradabte and ladn e v thocols -}u!inﬁ o‘ =V
Windhire: asd ne lomc: and qbtcx.n(_y

- okl Ha &rud nt e Molor pad induction molcs

— F:_ficun Y ank rmateods., e?u.-val,un.l' croaut oond fha_uc:
d_.ugham, h:v?u.z anl\:, fect ci ch o in excitakon
oun, d\ay\js‘_ in load, nh'nj and d.nn\'a'mj vb t,yv)-rronoug

mMokors
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Sample of COs written in Laboratoty Record Book
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