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INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Electrical & Electronics Engineering

VISION AND MISSION

Vision of the Institute

To be among the best of the institutions for engineers and technologists with attitudes, skills and knowledge
and to become an epicentre of creative solutions.

Mission of the Institute
To achieve and impart quality education with an emphasis on practical skills and social relevance.
Vision of the Department

To impart technical knowledge and skills required to succeed in life, career and help society to achieve self
sufficiency.

Mission of the Department

To become an internationally leading department for higher learning.

To build upon the culture and values of universal science and contemporary education.

To be a center of research and education generating knowledge and technologies which lay groundwork in
shaping the future in the fields of electrical and

electronics engineering.

To develop partnership with industrial, R&D and government agencies and actively participate in conferences,
technical and community activities.
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PEO’S AND PO’S MAPPINGS
Programme Educational Programme Qutcomes (POs)
Objectives (PEOs) 1123|4567 ]8]|]9]| 10 11 12
1 M| M -|H|]-]-|H]|H - H H
2 -| - M|M|H|H|H]| - | - - - H
3 -|H|H M| M|M| M H H
4 M| M|H|M|H|H - M H

ACADEMIC CALENDER
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REVISED ACADEMIC CALENDAR
Academic Year 2018-19
Il B.Tech-1l Semester

S.No EVENT PERIOD DURATION
1 1t Spell of Instructions 10-12-2018 to 06-02-2019 8 Weeks 3 Days
2 1t Mid-term Examinations 07-02-2019 to 09-02-2019 3 Days
3 2 Spell of Instructions 11-02-2019 to 03-04-2019 7 Weeks 5Days
4 2nd Mid-term Examinations 04-04-2019 to 06-04-2019 3 Days
5 Preparation 08-04-2019 to 17-04-2019 9 Days
6 End Semester ExamiFgg\;il:JIr;i (Theory/ Practicals) 18-04-2019 to 08-05-2019 2 Weeks 5Days
7 Supplementary and Summer Vacation 09-05-2019-to 22-06-2019 2 Weeks
8 Commencement of Second Semester , AY 24-06-19

Gokaraju Rangaraju Institute of Engineering and Technology
Department of Electrical and Electronics Engineering
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INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Electrical & Electronics Engineering
2018-19 Il sem Subject Allocation sheet

GRIET/EEE/05B/G/18-19 30.10.18
Il YEAR(GR17) Section-A Section-B
Managerial Economics and Financial

Analysis

Power Generation and Distrubution SN SN
AC Machines VVSM VVSM
Control Systems Dr DGP MS
Princeples of Digital Electronics PRK PRK
AC Machines Lab PPK/DSR PPK/DSR
Control Systems Lab MS/PSVD MS/PSVD
Analog and Digital Electronics Lab RAK/DKK RAK/DKK
Value Education and Ethics

Gender Sensitization Lab MS/PSVD MS/PSVD
111 YEAR (GR15)

Computer Methods in Power systems VVRR/MP VVRR/MP
Switch Gear & Protection PSVD Dr JSD
Management Science

Utilization of Electrical Energy MRE MRE
Non Conventional Sources of Energy

Neural and Fuzzy Systems

Sensors&Transducers UvL UVvL
Power Systems Lab GSR/YSV GSR/YSV
Advanced English Communications

Skills Lab

Industry Oriented Mini Project Lab PPK/AVK/Dr JP MP/Dr JP
IV YEAR (GR15)

Programmable Logic Controllers PK

Flexible AC Transmission Systems Dr TSK

EHV AC Transmission

Power System Automation

Modern Power Electronics AVK

DSP Based Electromechanical

Systems

Advaced Control Systems

Programmable Logic Controllers-

Lab VVSM PK
Main Projects RAK/Dr SVJK PK/VVRR
M.Tech PE

Modeling and Analysis of Electrical

Machines Dr BPB
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Digital control of power Electronics

and Drive Systems Dr DGP

FACTS and Custom power Devices Dr TSK

Smart Grids VVRR

Audit Course -2 YSV/UVL

Power Quality Lab Dr BPB

Digital Signal Processing Lab AVK

MINI Projects Dr JP/GSR

M.Tech PS

Digital Protection of Power System DrJSD

Power System Dynamics -lI Dr SVIK

FACTS and Custom power Devices Dr TSK

Smart Grids VVRR

Audit Course -2 YSV/UVL

Power Quality Lab Dr BPB

Power System Protection Lab VUR

MINI Projects Dr JP/GSR

Other Dept.

BEE (I YEAR) CSE (6) MNSR,MK,MVK,
MNSR,MK,MVK,YSV,VUR,PS,UVL,

BEE Lab MRE,GBR

EET (Il YEAR) Mech (2) KS KS

EET LAB ( Il TEAR) Mech (2) KS,DKK,PPK,

HOD,EEE
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Il YEAR

DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENCINIERING

CROTERIVGCO1I8.10 Waf: 10 Dee 2018
Blech- EEE-A I vesr- [ Semester
48 - | B | ,

DAVHOUR | %:00-9:43 | nae 20 1:30-120 120-2:00) 2:10-%00 Room o

MONDAY S (M3 Sl E Theary 4l
]

TIDNESDAY \S UEE R 5P 8T
E (las

THURSDAY | [OMPLab(Al) ARCS Leb(Ad) 4 (0 SET Trchergx M idne
K

FRIDAY FS Lab{A2) AECS LabiAl) M5 &

SATTRDAY |DMP Lab[A2] /3 aniAd) (MPS bty

) : Faculty
Subject Code Subject Name ol Faeuliy name Almana

CUPS Compater Methads e Pover systms| wirP |/ Vizya Rama Rejul Prssnzntn |1 Spelof rstructing 10-12-2018 to 06-02-2018

557 otoh Gear & Profeccine FiD P Srividys Dev ¥ iddem Examinions. | 17-02-2018 ta 09-02-0019

N5 \enzsament Soence OrMERS Drl S R Sesha gii 7% Spel of nstuchions 11022019 to 03-04-2019

UEE  |Utdizstion of Electrieal Faegy MRE I Rekfa 7 Widderm Examingtions([4-04-018 6o 0504018

S8 [SenonskTransteen ML [ Vigya Lakshmi Preparatian 08042019 £ 17042018

P5lab  (Powrer Syterns L GRAYV| G Sandnya RenlY Satyavani L — T

sy el gt Conmain B s Theony Facica Regir | © o
falsLib i

AV [PRK | A& Vingy KumanP Praveen Kumari 0| Supplementary and Summer

Tnduatey Ortented Mt Pegpeet Lab
 pukkt {rlp Pravesr Vacaton

(303200540 208200

Commenzement of Sa¢and

80
Semaster, AY

KOD Co-ordinator DAA
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Department of Electrical & Electronics Engineering

Il _YEAR
DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING
GRIET/PRIN/06/G/01/18-19 Wef: 10 Dec 2018
BTech- EEE-B I year - II Semester
9:45- | 10:30- | 1l:1& 12:00-
AY, 00 - 9: =30 -1: :20-2: g £ R Ni
DAY/HOUR | 9:00 - 9:45 10:30 11:18 12:00 12:30 12:30 - 1:20 |1:10 - 2:10/( 2:10-3:00 oom No
MONDAY PSLab(B1) /AECS Lab(B2) UEE ChEE Theory 4404
TUESDAY P53 Lab(B2) TOMP Lak(B1) s CMEPS 55T Lab 450404407
WEDNESDAY IOMP Lab(B2) / AECS Lab(B1) R 3GP ChES
i Class
THURSDAY oty UEE = 8&ET ME Incharge: M Ralcha
FRIDAY UEE CMEPE 8&ET 5GP
SATURDAY M3 SGP UEE 2&T
Faculiy
Subject Code Subject Name Code Faculty name Almanae
CHPS Computer Mathods in Power svstems VVRR/MP % Vijaya Rama Raju/M Prazhanth 1% Spell of Instructions 10-12-2018 to 06-02-2019
SGP Bwitch Gear & Protection DrlsD Dr J Sridevi 1¥ Wid-term Examinations 07-02-2019 to 09-02-201%
WS hManagzment Sciznce Dr MSRS Dr M 5 R Sesha giri 2™ Spell of Instructions 11-02-2019 to 03-04-2019
UEE Utilization of Elzctrical Ensrgy MRE M Rekha 2™ Mid-term Examinations 04-04-2019 to 06-04-2019
S&T Bensorsd: Transducers UL U Vijaya Lakshmi Preparation 08-04-2019 to 17-04-2019
PS Lab Power Swstems Lab GSRYSY G Sandhya Rani™y” Satyavani o
- - - — End Semester Examinations 18-04-3013 to 08-05-2018
AECS Lab Advanced Enpglish Communications E Sailaja (Theory/ Practicals) Regular -04-2 o 08-03-
Bkills Lab ES
MP/D
IOMP Lab | Industry Oriented Mini Project Lab /Or M Prashanth/ Dr J Praveen supplementary and SUMMEr | o < 2019to 22-06-2010
1P Vacation
Commencement of Second -
Semester  AY 24-06-13
HoD Co-ordinator DAA
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Il B.Tech (EEE) Il Semester

COMPUTER METHODS IN POWER SYSTEMS
Course Code:GR15A3021 LTPCII YearllSem2103

UNIT | Power flow Studies-1: Per-Unit System of Representation. Per-Unit equivalent reactance network of a three
phase Power System, Numerical Problems. Ybus formation by Direct Transformation Method, Numerical Problems.
Necessity of Power Flow Studies — Data for Power Flow Studies — Derivation of Static load flow equations — Load flow
solutions using Gauss Seidel Method: Acceleration Factor, Load flow solution with and without P-V buses, Algorithm
and Flowchart. Numerical Load flow Solution for Simple Power Systems (Max. 3-Buses): Determination of Bus
Voltages, Injected Active and Reactive Powers (Sample One Iteration only) and finding Line Flows/Losses for the given
Bus Voltages.

UNIT Il Power flow Studies-2: Newton Raphson Method in Rectangular and Polar Co-Ordinates Form, Load Flow
Solution with and without PV Busses- Derivation of Jacobian Elements, Algorithm and Flowchart. Decoupled and Fast
Decoupled Methods.- Comparison of Different Methods — DC load Flow.

UNIT Il Formation of Zbus: Partial network, Algorithm for the Modification of Zbus Matrix for addition of an
element for the following cases: Addition of an element from a new bus and reference, Addition of element from a new
bus to an old bus, Addition of element between an old bus to reference and Addition of element between two old buses
(Derivations and Numerical Problems)-Maodification of Zbus for the changes in network (Problems).

Short Circuit Analysis: Symmetrical fault Analysis: Short Circuit Current and MVA Calculations, Fault levels,
Application of Series Reactors, Numerical Problems.

Symmetrical Component Theory: Symmetrical Component Transformation, Positive, Negative and Zero sequence
components: Voltages, Currents and Impedances.

Sequence Networks: Positive, Negative and Zero sequence Networks, Numerical Problems. Unsymmetrical Fault
Analysis: LG, LL, LLG faults with and without fault impedance, Numerical Problems.

UNIT IV Steady State Stability Analysis: Elementary concepts of Steady State, Dynamic and Transient Stabilities.
Description of: Steady State Stability Power Limit, Transfer Reactance, Synchronizing Power Coefficient, Power Angle
Curve and Determination of Steady State Stability and Methods to improve steady state stability.

UNIT V Power System Transient State Stability Analysis: Derivation of Swing Equation. Determination of Transient
Stability by Equal Area Criterion, Application of Equal Area Criterion, Critical Clearing Angle Calculation - Solution of
Swing Equation: Point-by-Point Method and Modified Euler’s method. Multi machine stability. Methods to improve
Stability.

TEXT BOOKS: 1.Electric Power Systems by C. L. Wadhwa, New Age International.
2. Modern Power System Analysis by I.J.Nagrath & D.P.Kothari, Tata McGraw-Hill.
REFERENCES: 1. Power System Analysis by Grainger and Stevenson, Tata McGraw Hill.

2. Power System Analysis by Hadi Saadat, TMH Edition.
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CO’S AND PO’S MAPPINGS
Academic Year : 2018-2019
Semester s
Name of the Program: B.Tech ........... Electrical........... Year: ...... Mm........... Section: A& B

Course/Subject: ...Computer Methods in Power System...Course Code.. GR15A3021..
Name of the Faculty:V.Vijaya Rama Raju/M.Prashanth..........................Dept..EEE.........
Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

1. Able to understand the necessity of per

unit system representation of power
system components. HHMM - HM -/H - HH

2. Able to calculate the power flows and
line losses in the power system under

steady state. _MHH - - MMHMHH
Computer _ _
Methods in3: Able to design Power System in terms
GRI15A3021 Power of Positive, Negative & Zero sequence H HHM - M/H - H - HH
System components for fault analysis.

4. Able to distinguish the difference
between steady state and transientMHH - MH - MHHMH
stability.

5. Able to apply various numerical
techniques to solve power system
problems. HMMH - - HHMM) - H
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COURSE OBJECTIVES
Academic Year : 2018-2019
Semester |
Name of the Program: B.Tech ........... Electrical........... Year: ...... Mm........... Section: A& B

Course/Subject: ...Computer Methods in Power System...Course Code.. GR15A3021..
Name of the Faculty:V.Vijaya Rama Raju/M.Prashanth..........................Dept..EEE.........

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

The objective of this course is to provide the student:

S.No. Course Objectives

1. | Represent power system elements using per unit system.

2. Perform steady-state analysis for a balanced three-phase power system.

3. Understand the necessity of load flows in a power system.

4. | To analyze the system subjected to various types of faults.

5. | To examine the state of the system subjected to different types of disturbances.
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INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Electrical & Electronics Engineering

COURSE OUTCOMES
Academic Year : 2018-2019
Semester |
Name of the Program: B.Tech ........... Electrical........... Year: ...... Mm........... Section: A& B

Course/Subject: ...Computer Methods in Power System...Course Code.. GR15A3021..
Name of the Faculty:V.Vijaya Rama Raju/M.Prashanth..........................Dept..EEE.........
Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

The expected outcomes of the Course/Subject are:

S.No Outcomes

1. Able to understand the necessity of per unit system representation of power system components.

2. Able to calculate the power flows and line losses in the power system under steady state.

3. Able to design Power System in terms of Positive, Negative & Zero sequence components for fault
analysis.
Able to distinguish the difference between steady state and transient stability.

5. Able to apply various numerical techniques to solve power system problems.

Signature of HOD Signature of faculty

Date: Date:

Note: Please refer to Bloom’s Taxonomy, to know the illustrative verbs that can be used to state the outcomes.
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GUIDELINES TO STUDY THE COURSE/SUBJECT

Academic Year : 2018-2019
Semester |
Name of the Program: B.Tech ........... Electrical........... Year: ...... Mm........... Section: A& B

Course/Subject: ...Computer Methods in Power System...Course Code.. GR15A3021..
Name of the Faculty:V.Vijaya Rama Raju/M.Prashanth..........................Dept..EEE.........
Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

Guidelines to study the Course/ Subject:Electrical Measurements & Instrumentation
Course Design and Delivery System (CDD):

e The Course syllabus is written into number of learning objectives and outcomes.

e Every student will be given an assessment plan, criteria for assessment, scheme of evaluation and
grading method.

e The Learning Process will be carried out through assessments of Knowledge, Skills and Attitude by
various methods and the students will be given guidance to refer to the text books, reference books,
journals, etc.

The faculty be able to —

e Understand the principles of Learning

e Understand the psychology of students

e Develop instructional objectives for a given topic

e Prepare course, unit and lesson plans

e Understand different methods of teaching and learning

e Use appropriate teaching and learning aids

e Plan and deliver lectures effectively

e Provide feedback to students using various methods of Assessments and tools of Evaluation
e Act as a guide, advisor, counselor, facilitator, motivator and not just as a teacher alone

Signature of HOD Signature of faculty

Date: Date:



GOKARAIJU RANGARAJU

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Electrical & Electronics Engineering

COURSE SCHEDULE
Academic Year : 2018-2019
Semester |
Name of the Program: B.Tech ........... Electrical........... Year: ...... Mm........... Section: A& B

Course/Subject: ...Computer Methods in Power System...Course Code.. GR15A3021..
Name of the Faculty:V.Vijaya Rama Raju/M.Prashanth..........................Dept..EEE.........

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

The Schedule for the whole Course / Subject is:

Total No.
S. No. Description Of Periods
Power flow Studies-1(YBus,GS Method) 24
1.
Power flow Studies-2(NR, Decoupled 14
2. and Fast Decoupled methods)
Short  Circuit  Analysis,  Sequence 22
3. Networks and Unsymmetrical Fault
Analysis
Steady State Stability Analysis 8
4,
Power System Transient State Stability 10
5. Analysis

Total No. of Instructional periods available for the course: ............... 78 Hours / Periods



SCHEDULE OF INSTRUCTIONS

Academic Year

Semester

Name of the Program: B.Tech

COURSE PLAN

: 2018-2019

GOKARAIJU RANGARAJU

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Electrical & Electronics Engineering

Section: A& B

Course/Subject: ...Computer Methods in Power System...Course Code.. GR15A3021..

Name of the Faculty:V.Vijaya Rama Raju/M.Prashanth..........................Dept..EEE.........
Designation: ASSOC.PROFESSOR/ASST.PROFESSOR
S.No Reference Text Books Author
T1 Computer Techniques and models in Power Systems K. Uma Rao
References
_ No. of Objectives & (Text Book,
Unit | Lesson | o o0 Topics / Sub-Topics Outcomes Journal...)
No. No. Nos. PageNos.: _ to
1 2 Per-Unit equivalent 1,2,3&1,2 16to 19
reactance
1. network of a 3-phase
power system and some
numerical problems
2 2 Formation of Ygus using 1&2 59,60
Direct
Method
3 2 Formation of Ygus using 1&2 38,39
Singular
Transformation
method
4 2 Numerical Problems 1,3,4&2 40,42 to 45
5 2 Introduction to the Power 1,2&1,2 236,237
Flow
Studies
6 2 Derivation of the Static 1,2,3&2 237 to 239
Load
flow Equations
7 2 Gauss Seidal method for 1,2,3,4&2 246 to 250
getting Load Flow solutions
8 2 Derivation of acceleration 1,2,3,4&2 250
Factor
9 2 Load flow solution with and 1,2,3,4&2 247 to 249
without PV buses
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10

2

Algorithms and Flow charts
for
the Load flow solutions

1,2,3,4&2

247,248

11

Numerical Load flow
solution

for  simple  power
system of maximum 3
buses

1,2,3,4&2

250 to 252

12

Numerical problems on
determination of  Bus
Voltages, Injected active
and reactive powers and
line flows/losses for the
given bus voltages for

one iteration only

1,2,3,4&2

250 to 258

13

Introduction to Newton
Raphson method in
rectangular and polar co-
ordinates form

1,2,3,4&2

258 to 269

14

Load flow solution with or
without PV buses

1,2,3,4&2

258 to 269

15

Derivation of Jacobian
Elements

1,2,3,5&2

258 to 269

16

Algorithm and Flow chart
for

obtaining Load flow
solution  using NR
method and few

problems

1,2,3&2

265,269

17

Decoupled and fast
Decoupled
Methods

1,2,3&2

270to 272

18

Comparison of different
Methods

1,2,3&2

287 to 289

19

DC Load Flow and some
Numerical problems

1,2,5&2,5

272 to 282

20

Formation of Zgus Matrix

1,2,5&1,2

36,37,70,71

21

Modification of Zgus Matrix
for different cases

1,2,3&2

71to 78

22

Problems on modification of
Zsus Matrix

1,2,3&2

78 to 87

23

Introduction to symmetrical
fault analysis and also
fault levels

1,2,3&1,2,3

131to 142

24

Short circuit current and
MVA

calculations. Few
numerical problems

1,2,3&1,2,3

118,119,143 to 151

25

Application of  Series
Reactors

1,4,5&2,3




i-

1‘!’
iy gud

P
: w

.

GOKARAIJU RANGARAJU

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Electrical & Electronics Engineering

26

2

Introduction to Symmetrical
Component Theory,
Symmetrical

component

transformation

1,3,4&1,2,3

154 to 161

27

Positive, Negative and
Zero sequence
components : voltages,
currents and
Impedances

1,2,345&1,2,3

173 to0 175,179 to
181

28

Problems on  Positive,
Negative
and Zero sequence networks

1,3,45&1,2,3

181 to 188

29

Introduction to
Unsymmetrical
fault analysis and its
different types

1,3,4&1,2,3

200 to 209

30

Numerical problems on
different  unsymmetrical
faults with and without
fault

Impedance

1,3,4&1,2,3

210 to 225

31

Introduction  to  power
system
steady state  stability
analysis, concepts of
steady state, dynamic and
transient
stabilities

1,2,5&2,4

351 to 354

32

Description of Steady state
stability power limit,
transfer reactance

1,2,4&2,4

369 to 372

33

Description of
synchronizing

power coefficient and
power angle curve

1,2,3&2,4

363 to 367

34

Determination of Steady
state

stability and methods to
improve Steady state
stability

1,2,4&2,4

369 to 372

35

Introduction  to  power
system

Transient state stability
analysis, derivation of
Swing equation

1,2,4&2,5

356 to 361
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36 2 Equal Area Criterion, its 1,2,45&2,5 378 to 382
applications, Critical
clearing angle
calculation, few
Problems
37 2 Point-by-Point method 1,2,4,5&2,4 390 to 392
38 2 Modified Euler’s method 1,2,5&4,5
39 2 Methods to improve stability 1,2,4,5&2,4,5 413

Signature of HOD

Signature of faculty




GOKARAIJU RANGARAJU

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Electrical & Electronics Engineering

SCHEDULE OF INSTRUCTIONS

UNIT PLAN
Academic Year : 2018-2019
Semester | UNIT NO.: ......... 1o
Name of the Program: B.Tech ........... Electrical........... Year: ...... Mm........... Section: A&B

Course/Subject: Computer Methods in Power System...Course Code: .. GR15A3021..

Name of the Faculty: ...... V.Vijaya Rama Raju/M.Prashanth ................... Dept.: ...EEE.........
Designation: ASSOC.PROFESSOR/ASST.PROFESSOR
S.No Reference Text Books Author
T1 Computer Techniques and models in Power Systems K. Uma Rao
No. of References
Lesson | Periods Topics / Sub - Topics Objectives | Outcomes | (Text Book, Journal...)
No. Page Nos.: to
1 2 Per-Unit equivalent reactance 1,2,3 1,2 16to 19

network of a 3-phase
power system and some
numerical problems

2 2 Formation of Ygus using Direct 1 2 59,60
Method

3 2 Formation of Ygus using 1 2 38,39
Singular
Transformation method

4 2 Numerical Problems 1,34 2 40,42 to 45

5 2 Introduction to the Power Flow 1,2 1,2 236,237
Studies

6 2 Derivation of the Static Load 1,2,3 2 237 to 239
flow Equations

7 2 Gauss Seidal method for 1,2,3,4 2 246 to 250
getting Load Flow solutions

8 2 Derivation of acceleration 1,2,3,4 2 250
Factor

9 2 Load flow solution with and 1,2,3,4 2 247 to 249

without PV buses

10 2 Algorithms and Flow charts for 1,2,34 2 247,248
the Load flow solutions
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11 2 Numerical Load flow solution 1,2,34 2 250 to 252
for simple power system
of maximum 3 buses

12 2 Numerical problems on 1,2,34 2 250 to 258
determination of Bus
Voltages, Injected active and
reactive powers and line
flows/losses for the given bus
voltages for
one iteration only

Signature of HOD Signature of faculty

Date: Date:

Note: 1. ENSURE THAT ALL TOPICS SPECIFIED IN THE COURSE ARE MENTIONED.
2. ADDITIONAL TOPICS COVERED, IF ANY, MAY ALSO BE SPECIFIED IN BOLD
3. MENTION THE CORRESPONDING COURSE OBJECTIVE AND OUT COME NUMBERS AGAINST EACH TOPIC.
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INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Electrical & Electronics Engineering

SCHEDULE OF INSTRUCTIONS

UNIT PLAN
Academic Year : 2018-2019
Semester | UNIT NO.: ......... 2,
Name of the Program: B.Tech ........... Electrical........... Year: ...... Mm........... Section: A&B

Course/Subject: Computer Methods in Power System...Course Code: .. GR15A3021..

Name of the Faculty: ...... V.Vijaya Rama Raju/M.Prashanth ................... Dept.: ...EEE.........
Designation: ASSOC.PROFESSOR/ASST.PROFESSOR
S.No Reference Text Books Author
T1 Computer Techniques and models in Power Systems K. Uma Rao
No. of References
Lesson | Periods Topics / Sub - Topics Objectives | Outcomes | (Text Book, Journal...)
No. Page Nos.: to
1 2 Introduction to Newton 1,2,34 2 258 to 269
Raphson method in
rectangular and polar co-
ordinates form
2 2 Load flow solution with or 1,2,34 2 258 to 269
without PV buses
3 2 Derivation of Jacobian 1,2,3,5 2 258 to 269
Elements
4 2 Algorithm and Flow chart for 1,2,3 2 265,269
obtaining Load flow
solution using NR method
and few
problems
5 2 Decoupled and fast Decoupled 1,2,3 2 270 to 272
Methods
6 2 Comparison of different 1,2,3 2 287 to 289
Methods
7 2 DC Load Flow and some 1,25 2,5 272 to 282
Numerical problems
Signature of HOD Signature of faculty
Date: Date:

Note: 1. ENSURE THAT ALL TOPICS SPECIFIED IN THE COURSE ARE MENTIONED.
2. ADDITIONAL TOPICS COVERED, IF ANY, MAY ALSO BE SPECIFIED IN BOLD
3. MENTION THE CORRESPONDING COURSE OBJECTIVE AND OUT COME NUMBERS AGAINST EACH TOPIC.




GOKARAIJU RANGARAJU

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Electrical & Electronics Engineering

SCHEDULE OF INSTRUCTIONS

UNIT PLAN
Academic Year : 2018-2019
Semester | UNIT NO.: ......... K S
Name of the Program: B.Tech ........... Electrical........... Year: ...... Mm........... Section: A&B

Course/Subject: Computer Methods in Power System...Course Code: .. GR15A3021..

Name of the Faculty: ...... V.Vijaya Rama Raju/M.Prashanth ................... Dept.: ...EEE.........
Designation: ASSOC.PROFESSOR/ASST.PROFESSOR
S.No Reference Text Books Author
T1 Computer Techniques and models in Power Systems K. Uma Rao
No. of References
Lesson | Periods Topics / Sub - Topics Objectives | Outcomes | (Text Book, Journal...)
No. Page Nos.: to
1 2 Formation of Zgys Matrix 1,2,5 1,2 36,37,70,71
2 2 Modification of Zgys Matrix 1,2,3 2 71t0 78

for different cases

3 2 Problems on modification of 1,2,3 2 78 to 87
Zsus Matrix

4 2 Introduction to symmetrical 1,2,3 1,2,3 131 to 142
fault analysis and also
fault levels

5 2 Short circuit current and MVA 1,2,3 1,2,3 118,119,143 to 151
calculations. Few

numerical problems

6 2 Application of Series Reactors 1,45 2,3

7 2 Introduction to Symmetrical 1,34 1,2,3 154 to 161
Component Theory,
Symmetrical
component
transformation

8 2 Positive, Negative and 1,2,3,4,5 1,2,3 173 to 175, 179 to
Zero sequence 181
components : voltages,

currents and
Impedances
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2

Problems on Positive, Negative
and Zero sequence networks

1,3,45

1,2,3

181 to 188

10

Introduction to Unsymmetrical
fault analysis and its
different types

1,34

1,2,3

200 to 209

11

Numerical problems on
different unsymmetrical
faults with and without fault
Impedance

1,34

1,2,3

210 to 225

1. ENSURE THAT ALL TOPICS SPECIFIED IN THE COURSE ARE MENTIONED.

Signature of HOD

Signature of faculty

Date:

2. ADDITIONAL TOPICS COVERED, IF ANY, MAY ALSO BE SPECIFIED IN BOLD
3. MENTION THE CORRESPONDING COURSE OBJECTIVE AND OUT COME NUMBERS AGAINST EACH TOPIC.



GOKARAIJU RANGARAJU

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Electrical & Electronics Engineering

SCHEDULE OF INSTRUCTIONS

UNIT PLAN
Academic Year : 2018-2019
Semester | UNIT NO.: ......... 4o,
Name of the Program: B.Tech ........... Electrical........... Year: ...... Mm........... Section: A&B

Course/Subject: Computer Methods in Power System...Course Code: .. GR15A3021..

Name of the Faculty: ...... V.Vijaya Rama Raju/M.Prashanth ................... Dept.: ...EEE.........
Designation: ASSOC.PROFESSOR/ASST.PROFESSOR
S.No Reference Text Books Author
T1 Computer Techniques and models in Power Systems K. Uma Rao
No. of References
Lesson | Periods Topics / Sub - Topics Objectives | Outcom | (Text Book, Journal...)
No. es Page Nos.: to
1 2 Introduction to power system 1,2,5 2,4 351 to 354

steady state stability
analysis, concepts of steady
state, dynamic and transient

stabilities

2 2 Description of Steady state 1,2,4 2,4 369 to 372
stability  power limit,
transfer reactance

3 2 Description of synchronizing 1,2,3 2,4 363 to 367

power  coefficient and
power angle curve

4 2 Determination of Steady state 1,24 2,4 369 to 372
stability and methods to
improve  Steady  state
stability

Signature of HOD Signature of faculty

Date: Date:

Note: 1. ENSURE THAT ALL TOPICS SPECIFIED IN THE COURSE ARE MENTIONED.
2. ADDITIONAL TOPICS COVERED, IF ANY, MAY ALSO BE SPECIFIED IN BOLD
3. MENTION THE CORRESPONDING COURSE OBJECTIVE AND OUT COME NUMBERS AGAINST EACH TOPIC.



GOKARAIJU RANGARAJU

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Electrical & Electronics Engineering

SCHEDULE OF INSTRUCTIONS

UNIT PLAN
Academic Year : 2018-2019
Semester | UNIT NO.: ......... Siiiiiiii
Name of the Program: B.Tech ........... Electrical........... Year: ...... Mm........... Section: A&B

Course/Subject: Computer Methods in Power System...Course Code: .. GR15A3021..

Name of the Faculty: ...... V.Vijaya Rama Raju/M.Prashanth ................... Dept.: ...EEE.........
Designation: ASSOC.PROFESSOR/ASST.PROFESSOR
S.No Reference Text Books Author
T1 Computer Techniques and models in Power Systems K. Uma Rao
No. of References
Lesson | Periods Topics / Sub - Topics Objectives | Outcomes | (Text Book, Journal...)
No. Page Nos.: to
1 2 Introduction to power system 1,2,4 2,5 356 to 361
Transient state stability
analysis,  derivation  of
Swing equation
2 2 Equal Area Criterion, its 1,245 2,5 378 to 382
applications, Critical
clearing angle calculation,
few
Problems
3 2 Point-by-Point method 1,2,4,5 2,5 390 to 392
4 2 Modified Euler’s method 1,25 4.5
5 2 Methods to improve stability 1,2,4,5 2,45 413
Signature of HOD Signature of faculty
Date: Date:

Note: 1. ENSURE THAT ALL TOPICS SPECIFIED IN THE COURSE ARE MENTIONED.
2. ADDITIONAL TOPICS COVERED, IF ANY, MAY ALSO BE SPECIFIED IN BOLD
3. MENTION THE CORRESPONDING COURSE OBJECTIVE AND OUT COME NUMBERS AGAINST EACH TOPIC.



GOKARAIJU RANGARAJU

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Electrical & Electronics Engineering

LESSON PLAN

Academic Year : 2018-2019

Semester |

Name of the Program: B.Tech .................... Electrical...Year: ......... I..............Section: A&B
Course/Subject: ............... Computer Methods in power System.............ccccoeveiiiininnnnn.
Name of the Faculty: V.Vijaya Rama Raju/M.Prashanth ..................... Dept.:...EEE.............

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR
Lesson No: ....coovvviiiiiiiininnn, 1&2................ Duration of Lesson: ......... oomin...................
Lesson Title: Per-Unit equivalent reactance network of a 3-phase power system and some numerical problems

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:
1. Understand the p.u reactance daigram

TEACHING AIDS : OHP PROJECTOR, WHITEBOARD, MARKER, DUSTER.
TEACHING POINTS

e 5 min.: Taking attendance

e 15 min.: Re collecting the contents of previous class.
e 60 min.: Derive p.u reactance diagram.

e 10min.: Doubts clarification and Review of the class.

Assignment / Questions: Explain the p.u. system of analyzing power system problems. Discuss the advantages of this
method over the absolute method of analysis. (Obj;- 1,2,3 Out;-1,2)

Signature of faculty



GOKARAIJU RANGARAJU

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Electrical & Electronics Engineering

LESSON PLAN

Academic Year : 2018-2019

Semester |

Name of the Program: B.Tech .................... Electrical...Year: ......... I..............Section: A&B
Course/Subject: ............... Computer Methods in power System.............ccccoeveiiiininnnnn.
Name of the Faculty: V.Vijaya Rama Raju/M.Prashanth ..................... Dept.:...EEE.............

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR
LesSOn NO: «vvveeeeeeiiiiiaa s 3&4. .. Duration of Lesson: ......... Omin.......ccooennn....

Lesson Title: Formation of Ygus using Direct Method
INSTRUCTIONAL/LESSON OBJECTIVES.:

On completion of this lesson the student shall be able to:
1. Determine the Ybus using Direct Method.

TEACHING AIDS : OHP PROJECTOR, WHITEBOARD, MARKER, DUSTER
TEACHING POINTS

e 5 min.: Taking attendance

e 15 min.: Re collecting the contents of previous class.
e 60 min.: Form the Ybus by using Direct Method.

e 10min.: Doubts clarification and Review of the class.

Assignment / Questions: Advantage of Direct Method for Formation of Ybus (Obj;- 1 Out;-2)

Signature of faculty



GOKARAIJU RANGARAJU

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Electrical & Electronics Engineering

LESSON PLAN

Academic Year : 2018-2019

Semester |

Name of the Program: B.Tech .................... Electrical...Year: ......... I..............Section: A&B
Course/Subject: ............... Computer Methods in power System.............ccccoeveiiiininnnnn.
Name of the Faculty: V.Vijaya Rama Raju/M.Prashanth ..................... Dept.:...EEE.............

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR
LesSOn NO: wvvveeeeeeiiiiaans 5&6. ... Duration of Lesson: ......... OOmin.......ccooeunn....

Lesson Title: Formation of Ygus using Singular Transformation method

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:
1. Determine the Ybus using Singular transformation method

TEACHING AIDS : OHP PROJECTOR, WHITEBOARD, MARKER, DUSTER
TEACHING POINTS

5 min.: Taking attendance

15 min.: Re collecting the contents of previous class.

60 min.: Form the Ybus by using Singular transformation method
10min.: Doubts clarification and Review of the class.

Assignment / Questions: Derive Ybus by using Singular transformation method (Obj;- 1 Out;-2)

Signature of faculty



GOKARAIJU RANGARAJU

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Electrical & Electronics Engineering

LESSON PLAN

Academic Year . 2018-2019

Semester |

Name of the Program: B.Tech .................... Electrical...Year: ......... I..............Section: A&B
Course/Subject: ............... Computer Methods in power System.............ccccoeveiiiiiininnnnn.
Name of the Faculty: V.Vijaya Rama Raju/M.Prashanth ..................... Dept.:...EEE.............

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR
LessOn NO: .« T&S ... Duration of Lesson: ......... OOmin.......ccooeene....
Lesson Title: Numerical Problems on Ybus formation

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:
1. Form the Ybus and compare both the methods

TEACHING AIDS : OHP PROJECTOR, WHITEBOARD, MARKER, DUSTER
TEACHING POINTS

5 min.: Taking attendance

15 min.: Re collecting the contents of previous class.
60 min.: Numerical problems on Yhbus Formation
10min.: Doubts clarification and Review of the class.

Assignment / Questions: What are the advantages of Ybus(Obj;- 1,3,4 Out;-2)

Signature of faculty
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Department of Electrical & Electronics Engineering

LESSON PLAN

Academic Year . 2018-2019

Semester |

Name of the Program: B.Tech .................... Electrical...Year: ......... I..............Section: A&B
Course/Subject: ............... Computer Methods in power System.............ccccoeviviiiiininnnnn.
Name of the Faculty: V.Vijaya Rama Raju/M.Prashanth ..................... Dept.....EEE.............

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR
Lesson NO: «ovvvvviiiiii. 9&10......cccen..... Duration of Lesson: ......... 90min...................

Lesson Title: Introduction to the Power Flow Studies
INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Know different types of buses
2. Know the planning , design and operation a power system

TEACHING AIDS : OHP PROJECTOR, WHITEBOARD, MARKER, DUSTER
TEACHING POINTS

e 5 min.: Taking attendance

e 15 min.: Re collecting the contents of previous class.

e 60 min.: Power Flow Studies and its equations.

e 10min.: Doubts clarification and Review of the class.

Assignment / Questions: Q1. (a) What is the load flow study and explain the need for load flow solution.
(b) What are the assumptions in SLFE(static load ow equations) and derive the approximate load flow
equations (Obj;- 1,20ut;-1,2)

Signature of faculty
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INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Electrical & Electronics Engineering

LESSON PLAN

Academic Year : 2018-2019

Semester |

Name of the Program: B.Tech .................... Electrical...Year: ......... I..............Section: A&B
Course/Subject: ............... Computer Methods in power System.............ccccoeveiiiininnnnn.
Name of the Faculty: V.Vijaya Rama Raju/M.Prashanth ..................... Dept.:...EEE.............

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

LesSOn NO: «vvveeeeeeiiiiiaa s 11&12..00eeeee. Duration of Lesson: ......... O0min...................
Lesson Title: Derivation of the Static Load flow Equations

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:
1. Know different types of buses

2. Know the Static Load flow Equations

TEACHING AIDS : OHP PROJECTOR, WHITEBOARD, MARKER, DUSTER
TEACHING POINTS

e 5 min.: Taking attendance

e 15 min.: Re collecting the contents of previous class.

e 60 min.: Classification of buses, Derivation of the Static Load flow Equations.
e 10min.: Doubts clarification and Review of the class.

Assignment / Questions: 1) What are the assumptions in SLFE(static load ow equations) and derive
theapproximate load flow equations (Obj;- 1,2,3 Out;-2)

Signature of faculty
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INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Electrical & Electronics Engineering

LESSON PLAN

Academic Year : 2018-2019

Semester |

Name of the Program: B.Tech .................... Electrical...Year: ......... I..............Section: A&B
Course/Subject: ............... Computer Methods in power System.............ccccoeveiiiininnnn.
Name of the Faculty: V.Vijaya Rama Raju/M.Prashanth ..................... Dept.....EEE.............

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

Lesson No: .....oovvviiiiiiiiiin, 12&13.....ci Duration of Lesson: ......... 90min...................
Lesson Title: Gauss Seidal method for getting Load Flow solutions

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Know the Gauss Seidal method

TEACHING AIDS : OHP PROJECTOR, WHITEBOARD, MARKER, DUSTER
TEACHING POINTS

e 5 min.: Taking attendance

e 15 min.: Re collecting the contents of previous class.
e 60 min.: Explain Gauss Seidal method.

e 10min.: Doubts clarification and Review of the class.

Assignment / Questions: 1) Explain the load flow solution using G-S method. (Obj;- 1,2,3,40ut;-2)

Signature of faculty
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INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Electrical & Electronics Engineering

LESSON PLAN

Academic Year . 2018-2019

Semester |

Name of the Program: B.Tech .................... Electrical...Year: ......... I..............Section: A&B
Course/Subject: ............... Computer Methods in power System.............ccccoeviviiiiininnnnn.
Name of the Faculty: V.Vijaya Rama Raju/M.Prashanth ..................... Dept.....EEE.............

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

LessOn NO: .« 15&16......ccc...... Duration of Lesson: ......... O0min.........cccnn....
Lesson Title: Derivation of acceleration factor

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Know the calculation of acceleration factor for GS method
2. Know the different values of acceleration factor for various conditions

TEACHING AIDS : OHP PROJECTOR, WHITEBOARD, MARKER, DUSTER
TEACHING POINTS

e First 5 minutes for Attendance.

e Next 10 minutes for Revision of Previous Topic that Covered.
e Next 60 minutes for the Class (acceleration factor)

e Last 15 minutes for doubts.

Assignment / Questions: 1) Explain the load flow solution using G-S method assuming different
acceleration factors (Obj;- 1,2,3,4 Out;-2)

Signature of faculty
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Department of Electrical & Electronics Engineering

LESSON PLAN

Academic Year : 2018-2019

Semester |

Name of the Program: B.Tech .................... Electrical...Year: ......... I..............Section: A&B
Course/Subject: ............... Computer Methods in power System.............ccccoeveiiiininnnnn.
Name of the Faculty: V.Vijaya Rama Raju/M.Prashanth ..................... Dept.:...EEE.............

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

LesSOn NO: «vvveeeeeeiiiiiaa s 17&18. ... Duration of Lesson: ......... 90min...................
Lesson Title: Load flow solution with and without PV buses

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Know the Load flow solution for different cases
2. Know the GS method
TEACHING AIDS : OHP PROJECTOR, WHITEBOARD, MARKER, DUSTER
TEACHING POINTS
e 5 min.: Taking attendance
e 15 min.: Re collecting the contents of previous class.
e 60 min.: Load flow solution with and without PV buses
10min.: Doubts clarification and Review of the class.

Assignment / Questions:1) Explain the load flow solution using G-S method with and without PV buses
(Obj;- 1,2,3,4 Out;-2)

Signature of faculty



GOKARAIJU RANGARAJU

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Electrical & Electronics Engineering

LESSON PLAN

Academic Year : 2018-2019

Semester |

Name of the Program: B.Tech .................... Electrical...Year: ......... I..............Section: A&B
Course/Subject: ............... Computer Methods in power System.............c.ccoevevviiiininnnnn.
Name of the Faculty: V.Vijaya Rama Raju/M.Prashanth ..................... Dept.:...EEE.............

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

Lesson NO: ...ovvvvviiiiiiiieenn, 19&20................ Duration of Lesson: ......... 90min...................
Lesson Title: Algorithms and Flow charts for the Load flow solutions

iNSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:
1 .Derive the Load flow solutions.

TEACHING AIDS :OHP PROJECTOR, WHITEBOARD, MARKER, DUSTER
TEACHING POINTS

e 5 min.: Taking attendance

e 15 min.: Re collecting the contents of previous class.

e 60 min.: Load flow solutions.

e 10min.: Doubts clarification and Review of the class.

Assignment / Questions: Derscribe the algorithms and Flow charts for the Load flow solutions (Obj;- 1,2,3,4
Out;-2)

Signature of faculty
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INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Electrical & Electronics Engineering

LESSON PLAN

Academic Year : 2018-2019

Semester |

Name of the Program: B.Tech .................... Electrical...Year: ......... I..............Section: A&B
Course/Subject: ............... Computer Methods in power System.............cccoeveviiiininnnnn.
Name of the Faculty: V.Vijaya Rama Raju/M.Prashanth ..................... Dept.:...EEE.............

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

Lesson NO: ........ooviiiiiiiii, 21&22. .. Duration of Lesson: ......... 90min...................
Lesson Title: Numerical Load flow solution for simple power system of maximum 3 buses

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:
1. Solve the Load flow solution for simple power system

TEACHING AIDS : OHP PROJECTOR, WHITEBOARD, MARKER, DUSTER
TEACHING POINTS

e 5 min.: Taking attendance

e 15 min.: Re collecting the contents of previous class.

e 60 min.: Numerical Load flow solution for simple power system
e 10min.: Doubts clarification and Review of the class.

Assignment / Questions: Consider a simple 3 bus power system and solve the Load flow solution.(Obj;-
1,2,3,40ut;-2)

Signature of faculty
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INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Electrical & Electronics Engineering

LESSON PLAN

Academic Year : 2018-2019

Semester |

Name of the Program: B.Tech .................... Electrical...Year: ......... I..............Section: A&B
Course/Subject: ............... Computer Methods in power System..............ccoeviviiiininnnnn.
Name of the Faculty: V.Vijaya Rama Raju/M.Prashanth ..................... Dept.:...EEE.............

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR
LesSOn NO: .« 23&24 ... Duration of Lesson: ......... 90min...................

Lesson Title: Numerical problems on determination of Bus Voltages, Injected active and reactive powers and line
flows/losses for the given bus voltages for one iteration only.

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:
1. Solve problems on determination of Bus Voltages, Injected active and reactive powers
2. Solve problems on line flows/losses for the given bus voltages for one iteration only

TEACHING AIDS : OHP PROJECTOR, WHITEBOARD, MARKER, DUSTER
TEACHING POINTS

e First 5 minutes for Attendance.

e Next 10 minutes for Revision of Previous Topic that Covered.
e Next 60 minutes for the Class (Numerical problems)

e Last 15 minutes for doubts.

Assignment / Questions: Find the voltages at the end of first iteration by using G-S method.(Obj;- 1,2,3,40ut;-2)

Signature of faculty



GOKARAIJU RANGARAJU

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Electrical & Electronics Engineering

LESSON PLAN

Academic Year : 2018-2019

Semester |

Name of the Program: B.Tech .................... Electrical...Year: ......... I..............Section: A&B
Course/Subject: ............... Computer Methods in power System.............ccccoeviviiiiininnnnn.
Name of the Faculty: V.Vijaya Rama Raju/M.Prashanth ..................... Dept.:...EEE.............

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

Lesson NO: ...vvvvviiiiiiiiiienn, 25&26.....ciinnn.n. Duration of Lesson: ......... 90min...................
Lesson Title: Introduction to Newton Raphson method in rectangular and polar co-ordinates form.

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Know Newton Raphson method in rectangular co-ordinates form
2. Know Newton Raphson method in polar co-ordinates form

TEACHING AIDS : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER
TEACHING POINTS

e 5 min.: Taking attendance

e 15 min.: Re collecting the contents of previous class.

e 60 min.: Newton Raphson method in rectangular and polar co-ordinates form.

e 10min.: Doubts clarification and Review of the class.

Assignment / Questions: Develop load flow equations suitable for solution by N-R method using rectangular
coordinates when only PQ buses are present (Obj;- 1,2,3,40ut;-2)

Signature of faculty
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INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Electrical & Electronics Engineering

LESSON PLAN

Academic Year : 2018-2019

Semester |

Name of the Program: B.Tech .................... Electrical...Year: ......... I..............Section: A&B
Course/Subject: ............... Computer Methods in power System.............cccoeveviiiininnnnn.
Name of the Faculty: V.Vijaya Rama Raju/M.Prashanth ..................... Dept.:...EEE.............

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

LesSOn NO: wvvveeeeeeiiiiaans 27&28. .o Duration of Lesson: ......... 90min...................
Lesson Title: Load flow solution with or without PV buses.

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Derive the Load flow solution with or without PV buses

TEACHING AIDS : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER
TEACHING POINTS

e 5 min.: Taking attendance

e 15 min.: Re collecting the contents of previous class.
e 60 min.: Determination of Load flow solution
e 10min.: Doubts clarification and Review of the class.

Assignment / Questions: Develop load flow equations suitable for solution by N-R method using rectangular
coordinates when only PQ buses are present (Obj;- 1,2,3,40ut;-2)

Signature of faculty
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INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Electrical & Electronics Engineering

LESSON PLAN

Academic Year : 2018-2019

Semester |

Name of the Program: B.Tech .................... Electrical...Year: ......... I..............Section: A&B
Course/Subject: ............... Computer Methods in power System.............ccccoeveeiiiininnnnn.
Name of the Faculty: V.Vijaya Rama Raju/M.Prashanth ..................... Dept.:...EEE.............

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

LesSOn NO: .« 29&30............... Duration of Lesson: ......... 90min...................
Lesson Title: Derivation of Jacobian elements.

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:
1. Compute the Jacobian elements

TEACHING AIDS : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER
TEACHING POINTS

5 min.: Taking attendance

15 min.: Re collecting the contents of previous class.

60 min.: Deriving Jacobian elements.

10min.: Doubts clarification and Review of the class.

Assignment / Questions: Derive the necessary expressions for the off diagonal and diagonal elements of the sub
matrices J1 ,J2 , J3 and J4 for carrying out a load flow study on power system by using N-R method in polar
form.(Obj;- 1,2,3,40ut;-2)

Signature of faculty



GOKARAIJU RANGARAJU

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Electrical & Electronics Engineering

LESSON PLAN

Academic Year : 2018-2019

Semester |

Name of the Program: B.Tech .................... Electrical...Year: ......... I..............Section: A&B
Course/Subject: ............... Computer Methods in power System.............ccccoeveeiiiininnnnn.
Name of the Faculty: V.Vijaya Rama Raju/M.Prashanth ..................... Dept.:...EEE.............

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

Lesson NO: ....ovvviiiiiiiienn, 31&32..cien. Duration of Lesson: ......... 90min...................
Lesson Title: Algorithm and Flow chart for obtaining Load flow solution using NR method and few problems.

iNSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Know the Algorithm and Flow chart for obtaining Load flow solution using NR method
2. Solve problems on NR method

TEACHING AIDS : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER
TEACHING POINTS

e 5 min.: Taking attendance

e 15 min.: Re collecting the contents of previous class.

e 60 min.: NR Method and few problems

e 10min.: Doubts clarification and Review of the class.

Assignment / Questions: Write the algorithm for N-R method using rectangular coordinates when PV buses are absent
(Obj;- 1,2,3,4 Out;-2)
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Semester |

Name of the Program: B.Tech .................... Electrical...Year: ......... I..............Section: A&B
Course/Subject: ............... Computer Methods in power System.............ccccoeveeiiiininnnnn.
Name of the Faculty: V.Vijaya Rama Raju/M.Prashanth ..................... Dept.:...EEE.............

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

LesSOn NO: .« 33&34..cciieii. Duration of Lesson: ......... 90min...................
Lesson Title: Decoupled and fast Decoupled methods.

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Know the Decoupled and fast Decoupled methods

TEACHING AIDS : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER
TEACHING POINTS

5 min.: Taking attendance

15 min.: Re collecting the contents of previous class.
60 min.: Decoupled and fast Decoupled methods
10min.: Doubts clarification and Review of the class.

Assignment / Questions: 1.Write the algorithm for FDLF method
2.What are the assumptions in FDLF method?(Obj;- 1,2,3,4 Out;-2,5)
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Name of the Program: B.Tech .................... Electrical...Year: ......... I..............Section: A&B
Course/Subject: ............... Computer Methods in power System.............ccccoeveeiiiininnnnn.
Name of the Faculty: V.Vijaya Rama Raju/M.Prashanth ..................... Dept.:...EEE.............

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

LesSOn NO: .« 35&36...ccciiiii..... Duration of Lesson: ......... 90min...................
Lesson Title: Comparison of different methods.

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Know which method is better one
2. Know the various conditions in each method

TEACHING AIDS : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER
TEACHING POINTS

5 min.: Taking attendance

15 min.: Re collecting the contents of previous class.

60 min.: Comparison of different Load flow solution methods.

10min.: Doubts clarification and Review of the class.

Assignment / Questions:.1. Compare the different methods of load flow techniques.
2.Compare G-S method and N-R methods.(Obj;- 1,2,3,4 Out;-2,5)
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Name of the Program: B.Tech .................... Electrical...Year: ......... I..............Section: A&B
Course/Subject: ............... Computer Methods in power System.............ccccoeviviiiiininnnnn.
Name of the Faculty: V.Vijaya Rama Raju/M.Prashanth ..................... Dept.:...EEE.............

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

LesSOn NO: .« 37&38. e, Duration of Lesson: ......... 90min...................
Lesson Title: DC Load Flow and some Numerical problems.

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Solve all the numerical problems related to different load flow methods

TEACHING AIDS : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER
TEACHING POINTS

5 min.: Taking attendance

15 min.: Re collecting the contents of previous class.

60 min.: some Numerical problems

10min.: Doubts clarification and Review of the class.

Assignment / Questions:1. A 2 bus system is as shown in the following figure. Determine the voltage at
bus 2 by Fast Decoupled Load Flow method at the end of first iteration.(Obj;- 1,2,3,40ut;-2,5)

Vy=1.120" v,
P1"'»j01 — -
el [Laz-60" 172110
09+J06 E 1721100 1.42-60°
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Name of the Program: B.Tech .................... Electrical...Year: ......... I..............Section: A&B
Course/Subject: ............... Computer Methods in power System..............ccoeviviiiininnnnn.
Name of the Faculty: V.Vijaya Rama Raju/M.Prashanth ..................... Dept.:...EEE.............

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

LesSOn NO: .« 39&40................ Duration of Lesson: ......... 90min...................
Lesson Title: Formation of Zgys Matrix.

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:
1.Form Zgus Matrix from a network

TEACHING AIDS : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER
TEACHING POINTS

5 min.: Taking attendance

15 min.: Re collecting the contents of previous class.
60 min.: Formation of Zgus Matrix from a network.
10min.: Doubts clarification and Review of the class.

Assignment / Questions: Assume a simple 3-bus system and obtain Zgus.(Obj;- 1,2 Out;-1,2)
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Name of the Program: B.Tech .................... Electrical...Year: ......... I..............Section: A&B
Course/Subject: ............... Computer Methods in power System.............ccccoeveeiiiininnnnn.
Name of the Faculty: V.Vijaya Rama Raju/M.Prashanth ..................... Dept.:...EEE.............

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

LesSOn NO: .« A1&A2.....cca Duration of Lesson: ......... 90min...................
Lesson Title: Modification of Zgus Matrix for different cases.

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:
1. Modify the Zgys for any changes in the network.

TEACHING AIDS : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER
TEACHING POINTS

5 min.: Taking attendance

15 min.: Re collecting the contents of previous class.

60 min.: Modification of Zgus Matrix for different cases
10min.: Doubts clarification and Review of the class.

Assignment / Questions: 1.Derive the formulae for the Zgus using building algorithm for the addition
of link with mutual coupling to other elements.(Obj;- 1,2,3 Out;-1,2)
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Name of the Program: B.Tech .................... Electrical...Year: ......... I..............Section: A&B
Course/Subject: ............... Computer Methods in power System.............ccccoeveiiiininnnnn.
Name of the Faculty: V.Vijaya Rama Raju/M.Prashanth ..................... Dept.:...EEE.............

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

LessOn NO: «vvvvveeeeeiiiiiaa s 43&44................ Duration of Lesson: ......... 90min...................
Lesson Title: Problems on modification of Zgys Matrix.

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:
1. Modify the Zgus for any changes in the network

TEACHING AIDS : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER
TEACHING POINTS

5 min.: Taking attendance

15 min.: Re collecting the contents of previous class.

60 min.: Modify the Zguys for any changes in the network

10min.: Doubts clarification and Review of the class.

Assignment / Questions: Derive the formulae for the Zgus using building algorithm for the addition of a new
bus with mutual coupling to other elements (Obj;- 1,2,3 Out;-2)
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Name of the Program: B.Tech .................... Electrical...Year: ......... I..............Section: A&B
Course/Subject: ............... Computer Methods in power System.............ccccoeveiiiininnnnn.
Name of the Faculty: V.Vijaya Rama Raju/M.Prashanth ..................... Dept.:...EEE.............

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

Lesson NO: ..ovvvvviiiiiiiiiienn, 45&46.......c......... Duration of Lesson: ......... 90min
Lesson Title: Introduction to symmetrical fault analysis and also fault levels.

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Know the symmetrical fault analysis
2. Know the different fault levels

TEACHING AIDS : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER
TEACHING POINTS

e 5 min.: Taking attendance

e 15 min.: Re collecting the contents of previous class.

e 60 min.: symmetrical fault analysis.

e 10min.: Doubts clarification and Review of the class.

Assignment / Questions: 1) A 65-MVA star-connected 16 kV synchronous generator is connected to
20kV/120kV, 75 MVA _/Y transformer. The sub-transient reactance of the machine is 0.32p.u. and the
reactance of transformer is 0.1 p. u. When the machine is unloaded, a 3-phase fault takes place on the HT side
of the transformer. Determine the sub transient symmetrical fault current on both sides of the transformer.
(Obj:- 1,2,3 Out;-1,2,3)
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Name of the Program: B.Tech .................... Electrical...Year: ......... I..............Section: A&B
Course/Subject: ............... Computer Methods in power System.............ccccoeveeiiiininnnnn.
Name of the Faculty: V.Vijaya Rama Raju/M.Prashanth ..................... Dept.:...EEE.............

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

Lesson NO: ....ovvviiiiiiiienn, 47&A48.....ccoene... Duration of Lesson: ......... 90min...................
Lesson Title: Application of Series Reactors.

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Know about series reactors and their applications

TEACHING AIDS : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER
TEACHING POINTS

5 min.: Taking attendance

15 min.: Re collecting the contents of previous class.
60 min.: Series Reactors.

10min.: Doubts clarification and Review of the class.

Assignment / Questions: What is a series reactor and what are its applications (Obj;- 1,40ut;-2,3)
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Name of the Program: B.Tech .................... Electrical...Year: ......... I..............Section: A&B
Course/Subject: ............... Computer Methods in power System.............ccccoeveiiiininnnn.
Name of the Faculty: V.Vijaya Rama Raju/M.Prashanth ..................... Dept.....EEE.............

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

Lesson No: .....oovvviiiiiiiiiin, 49&50......c.c..... Duration of Lesson: ......... 90min...................
Lesson Title: Introduction to Symmetrical Component Theory, Symmetrical component transformation.

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1.  Know about Symmetrical Components
2. Know about Symmetrical Component transformation

TEACHING AIDS : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER
TEACHING POINTS

e 5 min.: Taking attendance

e 15 min.: Re collecting the contents of previous class.

e 60 min.: Symmetrical Component Theory, Symmetrical component transformation.
e 10min.: Doubts clarification and Review of the class.

Assignment / Questions: Develop fault impedance matrix in sequence component form for a three phase fault at a bus
ina power system for short circuit studies (Obj;- 1,3,4 Out;-1,2,3)
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Name of the Program: B.Tech .................... Electrical...Year: ......... I..............Section: A&B
Course/Subject: ............... Computer Methods in power System.............ccccoeveiiiininnnnn.
Name of the Faculty: V.Vijaya Rama Raju/M.Prashanth ..................... Dept.:...EEE.............

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

Lesson No: .....ooovviiiiiiiiiin, S1&52...ciiiiiill. Duration of Lesson: ......... 90min...................
Lesson Title: Positive, Negative and Zero sequence components : voltages, currents and impedances
INSTRUCTIONAL/LESSON OBJECTIVES.:

On completion of this lesson the student shall be able to:
1. Know the sequence components

TEACHING AIDS : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER
TEACHING POINTS

e 5 min.: Taking attendance

e 15 min.: Re collecting the contents of previous class.

e 60 min.: Positive, Negative and Zero sequence components of voltages, currents and
impedances.

e 10min.: Doubts clarification and Review of the class.

Assignment / Questions: Derivetheexpressionsforfaultcurrentatbusesandlines,voltagesatthefaulted andother
buseswhenasinglelinetogroundfaultoccursatabusonconventional phase ‘a’, using fault impedance and Bus
impedance matrices in phase component form (Obj;- 1,2,3,4 Out;-1,2,3)
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Name of the Program: B.Tech .................... Electrical...Year: ......... I..............Section: A&B
Course/Subject: ............... Computer Methods in power System.............c.ccoevivviiiininnnnn.
Name of the Faculty: V.Vijaya Rama Raju/M.Prashanth ..................... Dept.:...EEE.............

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

LessOn NO: .« 53&54. ..., Duration of Lesson: ......... 90min...................

Lesson Title: Problems on Positive, Negative and Zero sequence networks
INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:
1. Solve different problems on the sequence networks

TEACHING AIDS : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER
TEACHING POINTS

e 5 min.: Taking attendance

e 15 min.: Re collecting the contents of previous class.

e 60 min.: Numerical problems.

e 10min.: Doubts clarification and Review of the class.

Assignment / Questions: Derivetheexpressions for fault currentatbusesand lines, voltagesat the faulted
and other buses whenasingle line to ground fault occurs at abus on conventional phase ‘a’, using fault

impedance and Bus impedance matrices in phase component form (Obj;- 1,3,40ut;-1,2,3)
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Name of the Program: B.Tech .................... Electrical...Year: ......... I..............Section: A&B
Course/Subject: ............... Computer Methods in power System.............ccccoeveiiiininnnnn.
Name of the Faculty: V.Vijaya Rama Raju/M.Prashanth ..................... Dept.:...EEE.............

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

Lesson No: .....ooovviiiiiiiiiin, 55&56....cciinill. Duration of Lesson: ......... 90min...................
Lesson Title: Introduction to Unsymmetrical fault analysis and its different types

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Know the different types of Unsymmetrical faults
2. Analyze the Unsymmetrical faults

TEACHING AIDS : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER
TEACHING POINTS

e 5 min.: Taking attendance

e 15 min.: Re collecting the contents of previous class.

e 60 min.: Unsymmetrical fault analysis and its different types
e 10min.: Doubts clarification and Review of the class.

Assignment / Questions: What are the different types of Unsymmetrical faults(Obj;- 1,3,40ut;-1,2,3)
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Name of the Program: B.Tech .................... Electrical...Year: ......... I..............Section: A&B
Course/Subject: ............... Computer Methods in power System.............cccoeeveiviiininnnnn.
Name of the Faculty: V.Vijaya Rama Raju/M.Prashanth ..................... Dept.:...EEE.............

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

Lesson No: .....oooviiiiiiiiiin, S5T&S8. .ol Duration of Lesson: ......... 90min...................
Lesson Title: Numerical problems on different unsymmetrical faults with and without fault impedance
INSTRUCTIONAL/LESSON OBJECTIVES.:

On completion of this lesson the student shall be able to:

1. Solve problems on different unsymmetrical faults with fault impedance
2. Solve problems on different unsymmetrical faults without fault impedance

TEACHING AIDS : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER
TEACHING POINTS

5 min.: Taking attendance

15 min.: Re collecting the contents of previous class.

60 min.: Numerical problems

10min.: Doubts clarification and Review of the class.

Assignment / Questions: Derive the expressions for fault Current at the buses and lines , Voltages at the faulted
bus and at other buses when a single ?line-to-ground fault occurs at a bus on conventional phase ‘a’, using fault
impedance and Bus impedance matrices , in sequence component form. (Obj;- 1,3,40ut;-1,2,3)
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Name of the Faculty: V.Vijaya Rama Raju/M.Prashanth ..................... Dept.....EEE.............

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

Lesson NO: ...eeeiiiiiiiiia . 59&60................ Duration of Lesson: ......... 90min...................

Lesson Title: Introduction to power system steady state stability analysis, concepts of steady state, dynamic and
transient stabilities

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1.  Know about power system steady state stability analysis
2. Know the concepts of steady state, dynamic and transient stabilities
TEACHING AIDS : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER
TEACHING POINTS
e 5 min.: Taking attendance
e 15 min.: Re collecting the contents of previous class.
e 60 min.: Power system steady state stability analysis, concepts of steady state, dynamic and
transient stabilities
e 10min.: Doubts clarification and Review of the class.

Assignment / Questions: 1) (a) Define the following terms :
i. Steady state stability limit.
ii. Dynamic state stability limit.
iii. Transient state stability limit .
2.List the assumptions made in the transient stability solution techniques (Obj;- 1,2,40ut;-2,4)

Signature of faculty



GOKARAIJU RANGARAJU

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Electrical & Electronics Engineering

LESSON PLAN

Academic Year : 2018-2019

Semester |

Name of the Program: B.Tech .................... Electrical...Year: ......... I..............Section: A&B
Course/Subject: ............... Computer Methods in power System.............ccccoeveiiiininnnnn.
Name of the Faculty: V.Vijaya Rama Raju/M.Prashanth ..................... Dept.:...EEE.............

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

Lesson No: .....ooovviiiiiiiiiin, 61&62................ Duration of Lesson: ......... 90min...................
Lesson Title: Description of Steady state stability power limit, transfer reactance

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Know about Steady state stability power limit
2. Know about transfer reactance
TEACHING AIDS : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER
TEACHING POINTS
5 min.: Taking attendance
15 min.: Re collecting the contents of previous class.
60 min.: Steady state stability power limit, transfer reactance
10min.: Doubts clarification and Review of the class.

Assignment / Questions: 1) The steady state limit of a power system is 100 MW. A generator with constant
excitation is supplying 50 MW to the system. Estimate the maximum permissible sudden increase in
generator output without causing instability (Obj;- 1,2,4 Out;-2,4)
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Name of the Program: B.Tech .................... Electrical...Year: ......... I..............Section: A&B
Course/Subject: ............... Computer Methods in power System.............ccccoeveiiiininnnnn.
Name of the Faculty: V.Vijaya Rama Raju/M.Prashanth ..................... Dept.:...EEE.............

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

Lesson NO: ...ovvvvviiiiieiiienn, 63&64................ Duration of Lesson: ......... 90min...................
Lesson Title: Description of synchronizing power coefficient and power angle curve

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Know about synchronizing power coefficient

2. Know about power angle curve
TEACHING AIDS : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER
TEACHING POINTS

5 min.: Taking attendance

15 min.: Re collecting the contents of previous class.

60 min.: Synchronizing power coefficient and power angle curve
10min.: Doubts clarification and Review of the class.

Assignment / Questions: 1.What is synchronizing power coefficient
2.What is power angle curve (Obj;- 1,2,4 Out;-2,4)
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Name of the Program: B.Tech .................... Electrical...Year: ......... I..............Section: A&B
Course/Subject: ............... Computer Methods in power System.............ccccoeveiiiininnnnn.
Name of the Faculty: V.Vijaya Rama Raju/M.Prashanth ..................... Dept.:...EEE.............

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

Lesson No: .....ooovviiiiiiiiiin, 65&66................ Duration of Lesson: ......... O0min...................
Lesson Title: Determination of Steady state stability and methods to improve Steady state stability

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:
1. Know about Steady state stability
2. Know how to improve Steady state stability

TEACHING AIDS : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER
TEACHING POINTS

5 min.: Taking attendance

15 min.: Re collecting the contents of previous class.

60 min.: Steady state stability and methods to improve Steady state stability
10min.: Doubts clarification and Review of the class.

Assignment / Questions: 1.Define Steady state stability
2.Desribe the methods to improve Steady state stability (Obj;- 1,2,40ut;-2,4)
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Name of the Program: B.Tech .................... Electrical...Year: ......... I..............Section: A&B
Course/Subject: ............... Computer Methods in power System.............ccccoeveiiiininnnnn.
Name of the Faculty: V.Vijaya Rama Raju/M.Prashanth ..................... Dept.:...EEE.............

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

Lesson NO: ...ovvvvviiiiieiiienn, 67&68................ Duration of Lesson: ......... O0min...................
Lesson Title: Introduction to power system Transient state stability analysis, derivation of Swing equation

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:
1.Analyze the power system Transient state stability
2. Derive the Swing equation
TEACHING AIDS : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER
TEACHING POINTS
5 min.: Taking attendance
15 min.: Re collecting the contents of previous class.
60 min.: Power system Transient state stability analysis, derivation of Swing equation
10min.: Doubts clarification and Review of the class.

Assignment / Questions:1. Derive the Swing equation
2.Define the power system Transient state stability (Obj;- 1,2,50ut;-2,5)
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Name of the Program: B.Tech .................... Electrical...Year: ......... I..............Section: A&B
Course/Subject: ............... Computer Methods in power System.............ccccoeveiiiininnnnn.
Name of the Faculty: V.Vijaya Rama Raju/M.Prashanth ..................... Dept.:...EEE.............

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

Lesson NO: ...ovvvvviiiiieiiienn, 69&70......cccu... Duration of Lesson: ......... 90min...................
Lesson Title: Equal Area Criterion, its applications, Critical clearing angle calculation, few problems

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:
1. Know Equal Area Criterion, its applications
2.Calculate Critical clearing angle
TEACHING AIDS : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER
TEACHING POINTS
5 min.: Taking attendance
15 min.: Re collecting the contents of previous class.
60 min.: Equal Area Criterion, Critical clearing angle, few problems
10min.: Doubts clarification and Review of the class.

Assignment / Questions: A 50 Hz, three-phase synchronous generator delivers 1.00 p.u. power to an in_nite
busbar through a network in which resistance is negligible. A fault occurs which reduces the maximum
power transferable to 0.40 p.u. whereas, before the fault, this power was 1.8 p.u. and, after the clearance of
the fault 1.30 p.u. By the use of equal area criterion, determine the critical angle.(Obj;- 1,2,50ut;-2,5)
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Name of the Program: B.Tech .................... Electrical...Year: ......... I..............Section: A&B
Course/Subject: ............... Computer Methods in power System.............ccccoeveiiiininnnnn.
Name of the Faculty: V.Vijaya Rama Raju/M.Prashanth ..................... Dept.:...EEE.............

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

LesSOn NO: «vvveeeeeeiiiiiaa s TI&T2. oo, Duration of Lesson: ......... 90min...................
Lesson Title: Point-by-Point method

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

1. Know the Point-by-Point method
TEACHING AIDS : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER
TEACHING POINTS

5 min.: Taking attendance

15 min.: Re collecting the contents of previous class.
60 min.: Point-by-Point method

10min.: Doubts clarification and Review of the class.

Assignment / Questions: Describe the Point-by-Point method.(Obj;- 1,2,50ut;-2,5)

Signature of faculty



GOKARAIJU RANGARAJU

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Electrical & Electronics Engineering

LESSON PLAN

Academic Year : 2018-2019

Semester |

Name of the Program: B.Tech .................... Electrical...Year: ......... I..............Section: A&B
Course/Subject: ............... Computer Methods in power System.............ccccoeveiiiininnnnn.
Name of the Faculty: V.Vijaya Rama Raju/M.Prashanth ..................... Dept.:...EEE.............

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

LesSOn NO: «vvveeeeeeiiiiiaa s T3&T4. ... Duration of Lesson: ......... O0min...................
Lesson Title: Modified Euler’s method

INSTRUCTIONAL/LESSON OBJECTIVES:

On completion of this lesson the student shall be able to:

2. Know the Modified Euler’s method
TEACHING AIDS : LCD PROJECTOR, WHITEBOARD, MARKER, DUSTER
TEACHING POINTS

5 min.: Taking attendance

15 min.: Re collecting the contents of previous class.
60 min.: Modified Euler’s method

10min.: Doubts clarification and Review of the class.

Assignment / Questions: Describe the Modified Euler’s method.(Obj;- 1,2,50ut;-2,5)

Signature of faculty



GOKARAIJU RANGARAJU

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Electrical & Electronics Engineering

ASSIGNMENT SHEET -1

Academic Year : 2018-2019
Semester |
Name of the Program: B.Tech ........... Electrical........... Year: ...... Mm........... Section: A&B

Course/Subject: ... Computer Methods in power System ...Course Code: .. GR15A3021.
Name of the Faculty: ...... V.Vijaya Rama Raju/M.Prashanth .................... Dept.: ...EEE
Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

This Assignment corresponds to Unit No. / Lesson .................. 1o
QL. Discuss the advantages and disadvantages of finding Ybus by

Q2. (a) Prove that when there is no mutual coupling, the diagonal and off-diagonal elements of
YBus can be computed from Yii = Y yij and Yij = -yij .

Objective NOS.: ..vvvvviiiiiiiennnnn. T
Outcome NOS.: oovvvveieaaeeeennn. L, 2,3, e
Signature of HOD Signature of faculty

Date: Date:



GOKARAIJU RANGARAJU

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Electrical & Electronics Engineering

ASSIGNMENT SHEET -2

Academic Year : 2018-2019
Semester |
Name of the Program: B.Tech ........... Electrical........... Year: ...... Mm........... Section: A&B

Course/Subject: ... Computer Methods in power System ...Course Code: .. GR15A3021.

Name of the Faculty: ...... V.Vijaya Rama Raju/M.Prashanth

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

This Assignment corresponds to Unit No. / Lesson .................. 2.
QL. For the 3-bus system shown, obtain Zbus.

jo.1

1) (Z)

jn.2s

Q2. Derive the formulae for the Zgus using building algorithm for the addition of a new bus with
mutual coupling to other elements.

Q3. Derive the formulae for the Zsus using building algorithm for the addition of link with
mutual coupling to other elements.

Signature of HOD Signature of faculty

Date: Date:



GOKARAIJU RANGARAJU

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Electrical & Electronics Engineering

ASSIGNMENT SHEET -3

Academic Year : 2018-2019
Semester o
Name of the Program: B.Tech ........... Electrical........... Year: ...... Mm........... Section: A&B

Course/Subject: ... Computer Methods in power System ...Course Code: .. GR15A3021.
Name of the Faculty: ...... V.Vijaya Rama Raju/M.Prashanth .................... Dept.: ...EEE.........
Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

This Assignment corresponds to Unit No. / Lesson .................. S

Q1.Derive the basic equations for load flow studies and also write the assumptions and approximations to
get the simple equations.

Q2. Write short notes on the following:
(a) Data for power flow studies.

(b) Merits and demerits of using polar and rectangular coordinates in load flow
studies.

(c) Choice of Acceleration factors.
Q3. (a) Explain the load flow solution using G-S method with the help of a flow chart.

(b) How do you classify system variables in terms of state, input and output
variables, in power flow studies.

Objective Nos.: 1,2,3,4

Signature of HOD Signature of faculty

Date: Date:



GOKARAIJU RANGARAJU

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Electrical & Electronics Engineering

ASSIGNMENT SHEET -4

Academic Year : 2018-2019
Semester |
Name of the Program: B.Tech ........... Electrical........... Year: ...... Mm........... Section: A&B

Course/Subject: ... Computer Methods in power System ...Course Code: .. GR15A3021.

Name of the Faculty: ...... V.Vijaya Rama Raju/M.Prashanth .................... Dept.: ...EEE.........
Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

This Assignment corresponds to Unit No. / Lesson .................. Ao

1. (a) Derive the expressions for bus voltages , line currents when a three phase symmetrical fault through a
fault impedance occurs at a particular bus , using bus impedance matrix.
A three phase fault with a fault impedance of 0.16 p.u. occurs at bus 3, for

which ZBUS is given by :Compute the fault current, the bus Voltages, and
Jooie Jo.s Jo.a2

Zpus = . . ,
2 Jo.os  Jo.24 Jn.laJ

3 | Joiz Jois Jo.4
the line currents during the fault. Assume prefault bus voltages 1.0 per unit.

Q2. Four bus bar sections have each a generator of 40 MVA 10% reactance and a busbar reactor of 8%
reactance. Determine the maximum MVA fed into a fault on anybus bar section and also the maximum
MVA if the number of similar bus bars in sections is very large

Q3. A 65-MVA star-connected 16 kV synchronous generator is connected to 20kV/120kV, 75 MVA /Y
transformer. The sub-transient reactance of the machine is 0.32p.u. and the reactance of transformer is 0.1
p. u. When the machine is unloaded, a 3-phase fault takes place on the HT side of the transformer.
Determine:a)the sub transient symmetrical fault current on both sides of the transformer,b)the maximum
possible value of the d.c. current. Assume 1 p.u. generator voltage.

Objective NOS.: ..evveviiiiiiinnnn. L,2,3 e
Outcome NOS.: ..oviiviiiiiiiiiinn . i
Signature of HOD Signature of faculty

Date: Date:



GOKARAIJU RANGARAJU

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Electrical & Electronics Engineering

ASSIGNMENT SHEET -5

Academic Year : 2018-2019
Semester |
Name of the Program: B.Tech ........... Electrical........... Year: ...... Mm........... Section: A&B

Course/Subject: ... Computer Methods in power System ...Course Code: .. GR15A3021.

Name of the Faculty: ...... V.Vijaya Rama Raju/M.Prashanth .................... Dept.: ...EEE.........

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR
This Assignment corresponds to Unit No. / Lesson .................. S PR

QL. (a) Give details of assumptions made in the study of steady state and transient stability
solution techniques.

(b) Give important difference between steady state, dynamic state and transient state
stability studies.

Q2. (a) Define the following terms :

i. Steady state stability limit.

ii. Dynamic state stability limit.

iii. Transient state stability limit .

(b) List the assumptions made in the transient stability solution techniques.

(c) Derive the expression for steady state stability limit using ABCD parameters.
Q3. (a) Give details of assumptions made in the study of steady state and transient stability
solution techniques.

(b) Give important difference between steady state, dynamic state and transient state
stability studies.

(c) Give the list of methods to improve transient state stability limits.

ODbjective NOS.: t.eineiieeiei e R T
OUtComME NOS. . oot e i TR
Signature of HOD Signature of faculty

Date: Date:



Academic Year

Semester

GOKARAIJU RANGARAJU

INSTITUTE OF ENGINEERING AND TECHNOLOGY

TUTOTIAL SHEET -1

: 2018-2019

Name of the Program: B.Tech ........

Department of Electrical & Electronics Engineering

Section: A&B

Course/Subject: ... Computer Methods in power System ...Course Code: .. GR15A3021.

Name of the Faculty: ...... V.Vijaya Rama Raju/M.Prashanth

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

This Tutorial corresponds to Unit No. / Lesson .........

Q1. (a) What is the load flow study and explain the need for load flow solution.
(b) What are the assumptions in SLFE(static load ow equations) and derive the approximate load flow

equations.

Q2. The following is the system data for load flow solution. The line admittances are given
in table 1 and active and reactive powers are given in table 2.

Bus Code | P, pu | Q, pu | V, pu | Remarks
1 - - l—I—JD Slack bus Table 2:
2 1 0.1 - PQ bus
3 3.5 0.3 - PQ bus
Bus Code | Impedance
19 55 Table 1:
1-3 -15
2-3 -110

Find the voltages at the end of first iteration by using G-S method.

Q3. (a) Derive the static load flow equations of a n-bus system.
(b) Explain the advantages and disadvantages of G-S method
Please write the Questions / Problems / Exercises which you would like to give to the students and also mention
the Objectives/Outcomes to which these Questions / Problems / Exercises are related.

Objective NOS.: t.vvuviiiiiiiiiiieeaan, G
Outcome NOS.: ... 1,2, 3
Signature of HOD Signature of faculty

Date: Date:



GOKARAIJU RANGARAJU

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Electrical & Electronics Engineering

TUTOTIAL SHEET -2

Academic Year : 2018-2019
Semester |
Name of the Program: B.Tech ........... Electrical........... Year: ...... Mm........... Section: A&B

Course/Subject: ... Computer Methods in power System ...Course Code: .. GR15A3021.
Name of the Faculty: ...... V.Vijaya Rama Raju/M.Prashanth .................... Dept.: ...EEE.........

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR

This Tutorial corresponds to Unit No. / Lesson ......... 2

Q1. (a) Write the algorithm for FDLF method.
(b) Compare G-S method and N-R methods

Q2. (a) What are the assumptions in FDLF method?
(b) Compare the different methods of load flow techniques.

Q3. Develop load flow equations suitable for solution by N-R method using rectangular
coordinates when only PQ buses are present.

Q4. (a) Compare G-S method and N-R methods.
(b) Write the algorithm for N-R method using rectangular coordinates when PV buses are absent

Please write the Questions / Problems / Exercises which you would like to give to the students and also mention
the Objectives/Outcomes to which these Questions / Problems / Exercises are related.

Objective NOS.: .....cooviiiiiiiin. L 2,3,
Outcome NOS.: .oovviiiiiiiiiii 1B T
Signature of HOD Signature of faculty

Date: Date:



GOKARAIJU RANGARAJU

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Electrical & Electronics Engineering

TUTOTIAL SHEET -3

Academic Year : 2018-2019
Semester |
Name of the Program: B.Tech ........... Electrical........... Year: ...... Mm........... Section: A&B

Course/Subject: ... Computer Methods in power System ...Course Code: .. GR15A3021.
Name of the Faculty: ...... V.Vijaya Rama Raju/M.Prashanth .................... Dept.: ...EEE.........

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR
This Tutorial corresponds to Unit No. / Lesson ......... 3,

Q1. Explain the p.u. system of analyzing power system problems. Discuss the advan- tages of this method over
the absolute method of analysis.
Q2. A 65-MVA star-connected 16 kV synchronous generator is connected to 20kV/120kV, 75 MVA /Y
transformer. The sub-transient reactance of the machine is 0.32p.u. and the reactance of transformer is 0.1
p. u. When the machine is unloaded, a 3-phase fault takes place on the HT side of the transformer.
Determine:

(a) the sub transient symmetrical fault current on both sides of the transformer,

(b) the maximum possible value of the d.c. current. Assume 1 p.u. generator voltage.
Q3. Four bus bar sections have each a generator of 40 MVA 10% reactance and a busbar reactor of 8%
reactance. Determine the maximum MVA fed into a fault on anybus bar section and also the maximum
MVA if the number of similar bus bars in sections is very large.
Q4. A three-phase transmission line operating at 33 kV and having a resistance andreactance of 5 ohms and
20 ohms respectively is connected to the generating stationbus bar through a 5,000 kVA step-up
transformer which has a reactance of 6 percent, which is connected to the bus bar being supplied by two
alternators, onel10,000 kVA having 10% reactance, and another 5,000 kVA having 7.5% reactance.

Calculate the kVA at a short-circuit fault between phases occurring

(a) at the high voltage terminals of the transformers at load end of transmission line
Please write the Questions / Problems / Exercises which you would like to give to the students and also mention
the Objectives/Outcomes to which these Questions / Problems / Exercises are related.

Objective NOS.: t.uieiiiiiiiieiiieieaen 12,3, e
Outcome NOS.: ooeveeeee e 1 T
Signature of HOD Signature of faculty

Date: Date:



GOKARAIJU RANGARAJU

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Electrical & Electronics Engineering

TUTOTIAL SHEET -4

Academic Year : 2018-2019
Semester |
Name of the Program: B.Tech ........... Electrical........... Year: ...... Mm........... Section: A&B

Course/Subject: ... Computer Methods in power System ...Course Code: .. GR15A3021.
Name of the Faculty: ...... V.Vijaya Rama Raju/M.Prashanth .................... Dept.: ...EEE.........

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR
This Tutorial corresponds to Unit No. / Lesson ......... Ao

Q1 (a) Distinguish between steady state and dynamic stability of a power system network.
(b) What is meant by power angle curve and write its signi_cance.
(c) How can the steady state stability of power system be increased?

Q2 (a) Explain breifly the two forms of instability in power system.
(b) Does over compensation of a transmission line a_ects the stability of a power sytem? Justify
the answer..

Q3. The steady state limit of a power system is 100 MW. A generator with constant excitation is
supplying 50 MW to the system. Estimate the maximum permissible sudden increase in generator output
without causing instability.

Please write the Questions / Problems / Exercises which you would like to give to the students and also mention
the Objectives/Outcomes to which these Questions / Problems / Exercises are related.

Objective Nos.: ....c.enneenn. 1 R T
Outcome Nos.: ............... i RPN
Signature of HOD Signature of faculty

Date: Date:



GOKARAIJU RANGARAJU

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Electrical & Electronics Engineering

TUTOTIAL SHEET -5

Academic Year : 2018-2019
Semester |
Name of the Program: B.Tech ........... Electrical........... Year: ...... Mm........... Section: A&B

Course/Subject: ... Computer Methods in power System ...Course Code: .. GR15A3021.
Name of the Faculty: ...... V.Vijaya Rama Raju/M.Prashanth .................... Dept.: ...EEE.........

Designation: ASSOC.PROFESSOR/ASST.PROFESSOR
This Tutorial corresponds to Unit No. / Lesson ......... S

Q1. A synchronous generator is operating at an in_nite bus and supplying 45% of its peak power
capacity. As soon as a fault occurs, the reactance between the generator and the line becomes four

times its value before the fault. The peak power that can be delivered after the fault is cleared is

70% of the original maximum value. Determine the critical clearing angle.

Q2. A 50 Hz, three-phase synchronous generator delivers 1.00 p.u. power to an in_nite busbar through a
network in which resistance is negligible. A fault occurs which reduces the maximum power transferable to
0.40 p.u. whereas, before the fault, this power was 1.8 p.u. and, after the clearance of the fault 1.30 p.u. By
the use of equal area criterion, determine the criticalangle.

Q3. A motor is receiving 25% of the power that it is capable of receiving from an infinite bus. If the load
on the motor is doubled, calculate the maximum value of load angle during the winging of the rotor

around its new equilibrium position.

Q4. (a) Define the following terms:

i) Steady state stability limit
ii) Dynamic state stability limit
iii) Transient state stability limit.
(b) What are the assumptions made in deriving swing equation? Also derive the swing equation.

Please write the Questions / Problems / Exercises which you would like to give to the students and also mention
the Objectives/Outcomes to which these Questions / Problems / Exercises are related.

Signature of HOD Signature of faculty

Date: Date:
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LIST OF VARIOUS MAPPINGS/MATRIX COURSE

1. Program Educational Objectives (PEOs) — Vision/Mission Matrix (Indicate the relationships by
mark “X”)

ision/Mission | Vision of the Institute | Mission of the Institute | Mission of the Program
PEOs

1 X X
2 X X X
3 X X X
4 X X
2. Program Educational Objectives(PEOs)-Program Outcomes(POs) Relationship

Matrix (Indicate the relationships by mark “X”)

WAbcdngHiJKl
PEOs

1 X X X X X X
2 X X X X X

3 X X X X X X
4 X X X X X X | X X

3. Course Objectives-Course Outcomes Relationship Matrix (Indicate the relationships by mark “X”)

Course- 1 2 3 4 5 6 7
comes

Course-Objectives

1 X

2 X X X X

3 X X X X
4 X X X X
5 X X X X




4. Course Objectives-Program Outcomes(POs) Relationship Matrix (Indicate the relationships by
mark “X”)

Qutcomes | a b c d e F g H i J k |
tlm
1 X X X X X X X
2 X X X X X X X X X
3 X X X X X X X X X X X
4 X X X X X X X X X X
5 X X X X X X X

5. Course Outcomes-Program Outcomes(POs) Relationship Matrix (Indicate the relationships by
mark “X”)

b@w;;abchfghiJkl
C-Outcom

1 X X X X X X
2 X X X X X X X
3 X X X | X X X

4 X X X X X X X X
5 X X X X X X X X

6. Courses (with title & code)-Program Outcomes (POs) Relationship Matrix (Indicate the
relationships by mark “X”)

W alb | c| d]|E f g h i J k | L
Courses

Computer
Methods in
Power X | X X X X X
Systems

7. Program Educational Objectives (PEOs)-Course Outcomes Relationship Matrix (Indicate the
relationships by mark “X”)

Course-Outcomes




1 X X

2 X X

3 X X

4 X X

5 X X X

8. Assignments and Assessments - Program Outcomes (POs) Relationship Matrix (Indicate
the relationships by mark “X”)

-Outcomes | a | b C d E f g h [ J k |

MS

Mid Exam X X X X X

Assignments | X | X X X X X X

Seminars/ X | X X X X X X X

Conferences

Project X | X X X X X X

Work

Main Exam | X X X X X

Behavioral X [ X X X X X X X X

Observation

9. Assignments and Assessments - Program Educational Objectives (PEOs) Relationship Matrix
(Indicate the relationships by mark “X”)

P-Outcomes 1 2 3
Assessments

Mid Exam X | X X
Assignments | X | X X
Seminars/ X | X X
Conferences

Project X | X X

Work

Main Exam | X X X
Behavioral X X X
Observation
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Academic Year: 2018-19 MID Exam — I (Descriptive) Date: 05/02/2019
vear: Il COMPUTER METHODS IN POWER SYSTEM

Semester: Il Code: GR15A3021

Duration: 90 min

Max Marks: 15

Note: Answer any three questions. All questions carry equal marks.
1).a).What are per unit quantities? What are its advantages? (CO1) (2M)

b). A 100 MVA, 33 kV 3-phase generator has a subtransient reactance of 15%. The generator is
connected to the motors through a transmission line and transformers as shown in below Fig. The
motors have rated inputs of 30 MVA, 20 MVA and 50 MVA at 30 kV with 20% subtransient
reactance. The 3-phase transformers are rated at 110 MVA, 32 kV, A/110 kV Y with leakage
reactance 8%. The line has a reactance of 50 ohms. Selecting the generator rating as the base
quantities in the generator circuit, determine the base quantities in other parts of the system and
evaluate the corresponding p.u. values. (CO1) (3M)

W

100 MVA, 33 KV
15%

—)
@ %g j50 Q %g @
—®

2).LineData:
Bus code Admittance(p.u.)

1-2 1+6

1-3 2-j3

2-3 0.8452.2

2-4 1.2-52.3

3-4 2.1-j4.2

Bus Data:
Bus No. P(p.u) Q(p.u) Vip.u) Remarks

1 =g --- 1.03 Slack
2 0.52 0.23 .0 PQ
3 0.42 0.32 .0 PQ
4 0.4 0.12 1.0 PO




Determine the voltages at all the buses at the end of first iteration using GS Method. Take
Acceleration Factor (o) = 1.6.(CO1) (5M)

3).a). What is Slack Bus? Explain its role in the Power Flow Analysis. (CO1) (2M)

b). Develop load flow equations suitable for solutions by N-R method using rectangular
coordinates when only PQ Buses are present. (CO1) (3M)

4).a). Explain why Fast Decoupled Load Flow(FDLF) method is more widely used in load flow
studies compared to other methods. (CO2) (2M)

b). Explain Fast Decoupled Load Flow(FDLF) methods with neat flow chart. (CO2) (3M)



Academic Year: 2018-19 MID Exam — | (Objective) Date:05/02/2019
Year: COMPUTER METHODS IN POWER SYSTEM Duration: 10 min
semester: |l Code: GR15A3021 Max Marks: 05
Note : Answer all the questions, all are carry equal marks
1) What is the simplified diagram called, after omitting all resistances, static loads,
capacitance of the transmission lines and magnetizing circuit of the transformer? [ ]
(a) Single line diagram (b) Resistance diagram
(c) Reactance diagram (d) None of these
2) In load flow analysis, the load connected at a bus is represented as [ 1]
(a) Constant Current drawn from the bus
(b) Constant Impedance connected at the bus
(c) Voltage and Frequency dependent source at the bus
(d) Constant Real and Reactive Power drawn from the bus
3) The Gauss Seidel Load Flow method has following disadvantages. Tick the incorrect
statement [ 1]
(a) Unreliable convergence (b) Slow convergence
(c) Choice of slack bus affects convergence
(d) A good initial guess for voltages is essential for convergence
4) In FDLF method the jacobian matrix is [ ]
(a) To be updated once in a few iterations (b) To be updated at every iteration
(c) Is constant and need to be computed only once (d) A null matrix
5) The time taken for each iteration in NR method compared to GS method is [ ]
(a) Equal (b) More
(c) Less (d) Depend upon the size of PS
6) A synchronous motor having a rating of 50kVA, 6.6kV and having a reactance of 90Q/ph.
Per unit impedance of the synchronous motor is
7) Expression of complex power in electric circuit is (V is the complex voltage and | is the
complex current
8) In load flow studies of a power system, the quantities specified at a voltage controlled bus
are and .
9) Yg,s matrix is a matrix.
10) A 183-Bus power system has 150 PQ buses and 32 PV buses. In general case, to obtain

the load flow solution using NR method in polar co-ordinates, the minimum number of
simultaneous equations to be solved is



Academic Year: 2018-19
Year:111
Semester: 11

MID Exam — Il (Descriptive)
COMPUTER METHODS IN POWER SYSTEM
Code: GR15A3021

Note: Answer any three questions. All questions carry equal marks.

Date: 05/04/2019
Duration: 90 min
Max Marks: 15

1. For the system shown in figure an LLG fault occurs at point F. Find fault current.(CO3)[5M]

N é_;} X1=X,= 0.3; Xg=0.5 % * "

X1=0.1
X2=0.1

Xo=0.05 X1=x2=x0=0.25

_. "'

5

X1=%X5=Xp=0.25

X1=01
X7=0.1
Xp=0.05

2. (a) Define the following terms: i) Steady state stability limit. ii) Dynamic state stability limit.
iii) Transient state stability limit.(CO4)

(b) Derive the expression for steady state stability limit using ABCD parameters.(CO4)[3M]

3. Write short notes on:

a) Critical Clearing time(CO5)
b) Why transient state stability limit is less than steady state stability limit?(CO5)

[2M]

[2M]

[3M]

4. a) Assume the bus impedance matrix for a partial network is known. Now explain the Z bus
building algorithm for addition of a link. (CO3)
b) A system of unbalanced three phase voltages are given by 100V, +j200V and (-100-
j160)V. Determine the three symmetrical components of the system. (CO3) [2M]

[3M]



Academic Year: 2018-19 MID Exam — Il (Objective) Date:05/04/2019
Year:lll COMPUTER METHODS IN POWER SYSTEM Duration: 10 min

Semester: Il

Code: GR15A3021 Max Marks: 05

Note : Answer all the questions, all are carry equal marks

1)

2)

3)

4)

5)

6)

Zero sequence currents can flow from a line into a transformer bank if the windings are
in [ ]
(a) groundedstar/delta

(b)delta/star

(c) star/grounded star

(d) delta/delta.
When a line-to-ground fault occurs, the current in a faulted phase is 100 A. The zero
sequence current in this case will be [ ]
(a) zero

(b) 33.3A

(c) 66.6 A

(d) 100 A.
Steady-state stability of a power system is improved by [ ]
(a) reducing fault clearing time
(b) using double circuit line instead of single circuit line
(c) single pole switching
(d) decreasing generator inertia.

Equal area criterion gives the information regarding [ ]
(a) stability region

(b) absolute stability

(c) relative stability

(d) swing curves.
The critical clearing time of a fault in power systems is related to [ ]
(a) reactive power limit

(b) short-circuit current limit

(c) steady-state stability limit

(d) transient stability limit.
A power system is subjected to a fault which makes the zero sequence component of
current equal to zero. The nature of fault is [ ]
(a) double line to ground fault



(b) double line fault
(c) line of ground fault
(d) three-phase to ground fault.
7) Four alternators, each rated at 5 MVA, 11 kV with 20% reactance are working in parallel.
The short-circuit level at bus bars is [ ]
(a) 6.25 MVA
(b) 20 MVA
(c) 25 MVA
(d) 100 MVA.
8) Ifa generator of 250 MVA rating has an inertia constant of 6 MJ/MVA, its inertia constant
on 100 MVA base is [ ]
(a) 15 MI/MVA
(b) 10.5 MJ/MVA
(c) 6 MIIMVA
(d) 2.4 MI/IMVA.
9) Normally ZBUS matrix is a [ ]
(a) Null matrix
(b) Sparse matrix
(c) Full matrix
(d) Unity matrix.
10) The inertia constant of two groups of machines, which swing together are M1 and M2.
The inertia constant of the system is: [ ]
(a) M1 + M2

M1M2
( ) M1+ M2

M1+ M2
( ) M1M?2

(d) M1 - M2, M1 > M2
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1). a

2).a

3).a

4). a

e

~
U U | L2105, =

(CODE: GR11A3026

IIT B. Tech II Semester Regular Examinations, May, 2015
Computer Methods in Power Systems

(Electrical and Electronics Engineering)

Max Marks: 75
Answer any FIVE questions
All questions carry equal marks
ok koK
The four - bus system is having the line impedances as given in the table. The shunt

adrnitt_ance at all buses is assumed negligible. Draw one-line diagram & find Ygus
assuming that the line between buses 1 & 2 is not co

nnected.
Line R, p.u X, p.u.
1-2 0.05 0.15
1-3 0.10 0.30
2-3 0.15 0.45
2-4 0.10 0.30
3-4 0.05 0.15

Explain the concept for the modification of Z bus matrix for the addition of element
from a old bus to an reference bus.

Draw and explain the flowchart for Newton Raphson Load Flow Analysis.

What is Slack Bus? Explain its role in the Power Flow Analysis.

Derive an expression for the fault current of a Single line to ground fault as an
unloaded alternator.

A single phase transformer is rated at 110/440 V, 3 KVA. Its leakage reactance

measured on 110 V side is 0.05 ohm. Determine the leakage impedance referred to
440 V side.

Discuss the various methods of improving Steady State Stability.

A generator rated 75 MVA is delivering 0.8 p.u. power to a motor through a
transmission line of reactance J0.2 p.u. The terminal voltage of the generator is 1.0
p.u. and that of the motor is also 1.0 p.u. Determine the generator e.m.f behind
transient reactance. Find also the maximum power that can be transferred.

State and derive the necessary expressions for the Swing Equation.
What is Equal Area Criterion? Explain its applications.

Explain various types of Series Reactors and their applications.

Derive the necessary expressions for the steady state stability and condition for the
maximum power transfer between two nodes.

What are Symmetrical Componentls? Explain.
What is short circuit MVA? Explain.

¥ 3K ok ok ok

8]

(7]
[10]

5]
8]

[7]

(71

(8]

(8]
(7]

8]
(7]

(10]
(5]
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1).a

3).a

III B. Tech II Semester Regular Examinations. May/June 2016
Computer Methods in Power Systems

(Electrical & Electronics Engineering)

Answer any FIVE questions
All questions carry equal marks

Prove that there is no mutual coupling between the diagonal and off diagonal

elements of Yeue and can be compured from Y, =

) Rt

v A N — L.
| al.iu‘)u_'_\n

Define the terms graph. tree. co-tree. tree branches and links
Write relation between branches, links and number of nodes

/ N
o '-_: (‘ ‘\\’ ;TT
2 \\1 4 ;‘“'J 3
\\ 'ﬂ
s
‘\\\ /
N,/
1\3:

| CODE: GR11A3026 ] ""EﬁTl ’\ SET - 4 f

—

Max Marks: 75

Develop load flow equations suitable for solutions by N-R method using rectangular [11]

coordinates when only PQ Busses are present.

Explain why fast decoupled load flow method is more widely used in load flow
studies compared to other methods.

Draw the connection of sequence networks for the following tvpes of faults
i) single line to ground fault i) double line to ground fault and iii) line to line fault

What are the advantages of Y-Bus matrix over Z-Bus Matrix?

4]

(8]
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6). a

7)a

Compute the bus admittance matrix for the power system by direct inspection
method and singular transformation method.

What are the advantages of Per Unit System?
What is the significance of Symmetrical Components?

Derive the expression for fault curren:s and voltages during LG fault at p" bus in an
n-bus system.

A 50 Hz. 4-pole generator rated JOOMVA.11kV has an inertia constant of
SMI/MVA i) find the stored energy in the rotor at synchronous speed
ii) if the mechanical input is suddenly raised to 80MW for electrical load of S0MW

find rotor acceleration
ii1) if the acceleration calculated in ii) is maintained for 10 cycles, find the change
in torque angle and rotor speed in rpm at the end of this speed
iv) another generator 200MVA, 3000rpm having H= 6MJ/MVA is put in paralle]
with above generator. Find the inertia constant for equivalent generator on a base of
100MVA.

Write short notes i) Transfer Reactance ii) Synchronizing Power Coefficient

How do you explain equal area criteria for determining stability of system for sudden
change in mechanical input?

Derive from fundamentals, swing equation of synchronous machine. Also give the

various assumptions made in transient stability analysis.
# o ok ok %
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[II B. Tech Il Semester Regular Examinations, May 2017
Computer Methods in Power Systems
(Electrical and Electronics Engineering)

Time: 3 hours Max Marks: 70
PART - A
Answer ALL questions. All questions carry equal marks.
¥ %ORK K
10 * 2 Marks = 20 Marks
1).a Define per-unit system of representation. 12]
b What is the necessity of power flow studies? 12]
¢ Write the Power System Characteristics used in Decoupled Method. 2]
d  Write the merits and demerits of using polar and rectangular coordinates in load flow  [2]
studies.
e Classify the unsymmetrical faults. 2]
f  What are the applications of series reactors? (2]
g Define stability limit of the system. (2]
h  What is the use of synchronizing power coefficient? (2]
i List the assumptions made in the transient stability solution techniques. 12]
j  Write the state variable formulation of swing equations. (2]
PART -B
Answer any FIVE questions. All questions carry equal marks.
LR
5 * 10 Marks = 50 Marks
2. Describe load flow solution with P.V buses using G-S method. [10]

3. Describe the Newton-Raphson Method for the solution of power flow equations in [10]
power systems deriving necessary equations.

4. Derive the expressions for bus voltages, line currents when a Line to Ground Fault [10]
through a fault impedance occurs at a particular bus using bus impedance matrix.

5. Derive the expression for steady state stability limit using ABCD parameters. [10]

6. What is equal area criterion? Explain how it can be used to study stability with a [10]
suitable example.

7. The data for 2-bus system is given below. [10]
Sgi1 =Unknown; SD=Unknown V1=1.0L_0° p.u., S1=To be determined
S62=0.25+jQq2 p.u., SD>=14j 0.5 p.u. The two buses are connected by a transmission
line of p.u. reactance of 0.5 p.u. Find Q2 and L V2. Neglect shunt susceptance of the
tie line. Assume |Vz |=1.0. Perform iterations using G.S. method.

8. What are the steps followed for determining multi machine stability? [10]
4ok ok ok
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111 Year 11 Semester Supplementary Examinations. Nov/Dec 2018
Computer Methods in Power Systems
(Electrical and Electronics Engineering)

Time: 3 hours Max Marks: 70

PART - A
Answer ALL questions. All questions carry equal marks.
REHFRR
10 * 2 Marks = 20 Marks
1).a Write about Classification of buses. 2]
b What happens if we select wrong alue of acceleration factor? 12]
¢ List out some advantages of FDLF method with DLF method. (2]
d  What are the assumptions made in the FDLF method?” 2]
e  What are the advantages of Ybus raatrix over ZBus Matrix? (2]
f  Discuss the main objective of finding fault level of a bus. (2]
g Why transient stability limitis lower than steady state stability limit? [2]
h  Define Transfer reactance. 2]
i List out applications of auto reclosing and fast operating circuit breakers. 2]
j  Define critical clearing angle. 2]
PART - B
Answer any FIVE questions. All questions carry equal marks.
T

5 * 10 Marks = 50 Marks
a) Explain Gauss-Seidal iterative method for power flow analysis of any given |10]
power system with a flow chart.

[5%]

b) A 2000 bus system has 230 generators. all of which are modeled in a power
flow program with constant (known) terminal voltage.
i How many nvpe PV buses are there in the power flow model”
i How many tpe PQ buses are there in the power tlow model?
i What is the minimum number of equations required to solve this
problem”
iv.  How many bus vollage magnitudes are unknown in this problem?
v, How many bus voltage angles are unknown in this problem?

3. Explain fast decoupled load flow methods with neat flow chart. [10]

Assume the bus impedance matrix for a partial network is known. Now explain the Z |10}
bus building algorithm for the following modifications. (i) Addition of a ranch and

(i) Addition of a link.

Page 1 of 2
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a) Write short notes on clementany concepts of steady state stabilits dynamic [10]

Pl

stability and Transient stability.

b) Derive the maximum steady state power.

6. Derive an expression for the critical clearing angle for a power shstem consisting vt 10| 1
a single machine supplying Lo an infinite bus. for a sudden mechanical foad k
increment. |

|

2. a) Discuss about load flow solution without PV bus by using FDLF method. [10] f

|

b) Distinguish between D.C load flow and A.C load flow I
|

|

(10] .

8. a) What are per unit quantities” What are its advantages”

b) Derive an expression for the fault current for a line-to-line faultat an unloaded

generator.

¥ ok ok Kok
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II1 B. Tech II Semester Regular Examinations, Apr/May 2018

Computer Methods in Power Systems
(Electrical and Electronics Engineering)

Time: 3 hours

1).a

— = BTG = O L

PART - A

SET -2

Max Marks: 70

Answer ALL questions. All questions carry equal marks.

Classify various Buses.

What is the normal value of acceleration factor used in GS Method?

% v % g ok

10 * 2 Marks = 20 Marks

2]
2]

Which is the best method for accurate load flow calculations on a large power |[2]

system?

Compare Newton Raphson method with DLF Method.

Define Zpus.

Explain voltage and current in positive, negative and zero sequence networks.

Define Inertia Constant.
What is Power Angle Curve?

What are the advantages of fast operating circuit breakers?

What are the applications of Equal Area Criterion?

PART -B

Answer any FIVE questious. All questions carry equal marks.

% ¥ % % %k

2]

2]
(2]
(2]
(2]
(2]
(2]

5 * 10 Marks = 50 Marks

Line Data: (10]
Bus code Admittance(p.u.)
1-2 1+6
1-3 2-j3
2-3 0.8-j2.2
2-4 1.2-j2.3
3-4 2.1-14.2
Bus Data:
Bus No P(p.u) Q(p.w) V(p.u) Remarks
1 — - 1.03 Slack
2 0.52 0.23 1.0 PO
3 0.42 0.32 1.0 PQ
H 0.4 0.12 1.0 PQ
Determine the voltages at all the buses at the end of first iteration using GS
Method?
Page 1 of 2
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3. A sample power system is shown in figure. Determine V2 and V3 by N.R. method [10]
after one iteration? The p.u. values of line impedances are shown in figure.

. jos V.3 noei8py
i »
0 _ Leil py
as+J10 }
n i fjo.4
jo.5 @

BSeje.6pu

4.  a) What are the advantages of Zgus building algorithm? [10]

b) Zsus matrix elements are given by Z;1= 0.2, Zx= 0.6, Z12=0 find the modified
Zsus if a branch having an impedance 0.4 p.u. is added from the reference bus
(Bus -1) to new bus? Also find the modified Zgus if a branch having an impedance
0.4 p.u. is added from existing bus (other than reference bus) to new bus?

5. a) Explain the power angle curve and determination of steady state stability. [10]
b) Differentiate between steady state stability and transient state stability of
power systems. Discuss the factors that affect the above stability.

6. A 20 MVA, 50Hz generator delivers 18 MW over a double circuit line to an infinite [10]
bus. The generator has kinetic energy of 2.52 MJ/MVA at rated speed. The generator
transient reactance is X’¢=0.35pu. Each transmission circuit has R=0 and a reactance
of 0.2pu on a 20MVA base. |E’|=1.1pu and infinite bus voltage V= 1.0/0 A three
phase short circuit occurs at the midpoint of one the transmission lines. Plot swing
curves with fault cleared by simultaneous opening of breakers at both ends of the
line at 2.5 cycles after the occurrence of fault.

7. a) Discuss about load flow solution with PV bus by using FDLF Method. [10]
b) What are the advantages and disadvantages of GS and NR methods with
reference to load flow problem.

8.  a) Explain what is “swing equation™? Explain its practical significance in stability  [10]
analysis.
b) Give the mathematical model for the transient analysis of multi machine power
system

Aok ok ok ok
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I mid COS

Computer Methods in Power System(2018-19) SEM-II, MID-I
11l YEAR SEC-A
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co co1 co1 co1 co1 co1 CO2 COo2
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16241A0223

16241A0224

16241A0225

16241A0226

R lW W ON
R ININININ|F-

16241A0227 2

16241A0228

16241A0229 1 2 1

16241A0230 2 2 4

16241A0231 2 2

16241A0232




GOKARAJU RANGARAJU

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Department of Electrical & Electronics Engineering

16241A0233

16241A0234

16241A0235

16241A0236

16241A0237
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3

2
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No of students
attempted
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%attainment
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75

64.70588

co1

71.92

CO2

69.85

Computer Methods in Power System(2018-19) SEM-II, MID-I
Il YEAR SEC-B

Question number

1(a)

1(b)

2

3(a)

3(b)

4(a)

4(b)
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co1l

co1l

co1l

co1l

co1l

CO2

COo2
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N

3

N

3
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16241A0264
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17245A0218 5 2 2 2 3
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1 MID
Computer Methods in Power System(2018-19) SEM-II, MID-II
Il YEAR SEC-A
Question number 1 2(a) 2(b) 3(a) 3(b) 4(a) 4(b)
co Cco3 Co4 Co4 CO5 CO5 Cco3 Cco3
Maxmimum Marks 5 2 3 3 2 3 2
15241A0243 3
16241A0201
16241A0202 2 3 3 2
16241A0203 5 2 3 2 2
16241A0205 2 2 1 1
16241A0206 2 3 1 2
16241A0207 2
16241A0208 2
16241A0209 1 3 2 2
16241A0210 2 1 3
16241A0211 2 1 1
16241A0212 2 1
16241A0213 1 2 1 1
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[EEN

NININININN

16241A0231

16241A0232
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16241A0254

16241A0255
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16241A0257 3

[ IR [ Gy
RN (R R |-
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16241A0259 5
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NINININININININ

17245A0201

17245A0202

17245A0203

17245A0204 2 3 1 1

17245A0205 5

17245A0206

N
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[y

17245A0207 1

17245A0208
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NININININ

17245A0212 3 3

Total 57 120 83 52 41 64 40

No of students

attempted 19 61 35 41 32 28 22
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co5 51.98
Computer Methods in Power System(2018-19) SEM-II, MID-II
1ll YEAR SEC-B
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