SIDDHARTHA INSTIUTE OF ENGINEERING & TECHNOLOGY
Vinobha Nagar, Ibrahimpatnam, Ranga Reddy Dist

1. INSTITUTE VISION & MISSION

Vision of the Institution:

To be a Pioneer Institute and leader in Engineering education whose
primary concern would be the development of the human race and
betterment of society through their knowledge, technological
understanding and the spirit of progress

Mission of the Institution:

1. To create a conductive environment for student centric learning
and Industry Institute Interaction.

2. To integrate the state of the art infrastructure, facilities and
cutting edge academic delivery.

3. To develop and nurture socially conscious technocrats through
continuing education and research.
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2. DEPARTMENT VISION & MISSION

Vision of the Department:

To produce the professionally competent graduates in the field
of Electrical and Electronics Engineering for addressing the

challenges in industry and society

Mission of the Department:

1.To develop Institute Industry Interaction for collaborative
research and entrepreneurial skills among the stakeholders.

2. To offer high quality graduate program in Electrical and
Electronics domain and to prepare students for professional
Career and higherstudies.

3. To promote excellence in teaching, research and positive
contributions to society.
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3. PEOs, PSOs & POs STATEMENTS |
3.1. PROGRAMME EDUCATIONAL OBJECTIVES (PEQ’s):-

(i). To prepare students with excellent foundation in mathematics, basic sciences and
engineering subjects to enable them to find employment or pursue higherstudies.

(ii). To inculcate problem solving capabilities in students with analysis, design and
practical skills which would facilitate them to innovate modern equipment for
societaldevelopment

(iii). To have an understanding in the importance of lifelong and professional
development with ethicalvalues

3.2. PROGRAM SPECIFIC OUTCOMES(PSQ’s):-

-8.3.

(i). To apply science, engineering, mathematics through differential and integral
calculus, complex variables and to solve Electrical Engineeringproblems

(ii). To demonstrate proficiency in the use of software and hardware which are
required to practice Electrical Engineeringproblems.

PROGRAM OUTCOMES (PO’s):

PO1: Engineering Knowledge: Apply knowledge of mathematics, science, engineering
fundamentals and an engineering specialization to the solution of complex engineering
problems.

PO2: Problem Analysis: Identify, formulate, research literature and analyze complex
engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences and engineering sciences.

PO3: Design/ Development of Solutions: Design solutions for complex engineering
problems and design system components or processes that meet specified needs with
appropriate consideration for public health and safety, cultural, societal and
environmentalconsiderations.



PO4: Conduct investigations of complex problems: Use research-based knowledge
and research methods including design of experiments, analysis and interpretation of
data and synthesis of information to provide valid conclusions.
PO5: Modern Tool Usage: Create, select and apply appropriate techniques, resources
and modern engineering and IT tools including prediction and modeling to complex
engineering activities with an understanding of the limitations.

POG6: The Engineer and Society: Apply reasoning informed by contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to professional engineering practice.

PO7: Environment and Sustainability: Understand the impact of professional
engineering solutions in societal and environmental contexts and demonstrate
knowledge of and need for sustainable development.

POS8: Ethics: Apply ethical principles and commit to professional ethics and
responsibilities and norms of engineering practice.

PO9: Individual and Team Work: Function effectively as an individual, and as a
member or leader in diverse teams and in multi-disciplinary settings.

P0O10: Communication: Communicate effectively on complex engineering activities
with the engineering community and with society at large, such as being able to
comprehend and write effective reports and design documentation, make effective
presentations and give and receive clear instructions.

PO11: Project Management and Finance: Demonstrate knowledge and understanding
of engineering and management principles and apply these to one’s own work, as a
member and leader in a team, to manage projects and in multidisciplinary
environments.

PO12:Life-long Learning: Recognize the need for and have the preparation and ability
to Engage in independent and life- long learning in the broadest context of
technological Change.
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4.COURSE INFORMATION SHEET

__COURSE PLAN: POWER SYSTEM OPERATION&CONTROL CLASS: 1V EEE
POWER SYSTEM OPERATION&CONTROL

Mr. M.INAGARAJU
' Text Books(to be acquired by the Students)

Text Book | power system operation and control by Sivanagaraju

_ Text Book | Power system operation and control by Dr.K.Uma Rao
! Text Book | Modern Power Systems Analysis by I.J. Nagarath & D.P Kothari
: Text Book Operation and control in power systems by PSR Murthy

|
Topic S
| Bookl

Book2 |

Economic Operation of Power » # 13
| Systems
. v = v
Hydrothermal Scheduling ¥ i 9
=
Modeling of Turbine, Governor v 4 v 23
Single Area & Two Area Load
Frequency Control, Load
Frequency control of 2-area v v v v 13
system, Load Frequency
| Controllers
- J
Reactive Power Control v 4 v 5
Contact classes for Syllabus Coverage 63
Special Descriptive tests 2
Tutorial Classes 10
Beyond the syllabus 2
NPTEL 2
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4.1. ACADEMIC CALENDER

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
REVISED ACADEMIC CALENDAR (2018-19)

FOR NON-AUTONOMOUS CONSTITUENT& AFFILIATED CTOLLEGES
3 B. TECH. II, HIl & IV YEARS 1 & 1l SEMESTERS

s

I SEM
5. No EVENT DATE -Duration
12. Commencement of Instruction ol JLLIIU_ZOI 8 -
13. First Mid Term Examinations 4™ 1o 6" Sept. 2018 =
v Submission of First Mid Term Exam Marks to ih -
b University on or before A
15. Parent-Teacher Meeting 13" Oct, 2018 --
16. Dussehra recess 15" to0 20" Oct. 2018 1 week
17. Last date of Instruction 10" Nov. 2018 16 weeks
8. Second Mid Term Examinations 12"to 14" Nov. 2018 -
19, Preparation Holidays and Practical Examinations | 15" to 24" Nov. 2018 1 week
Submission of Second Mid Term Exam Marks to h
k i University on or before ik s
i End Semester / Supplementary Examinations 26" Nov. to 8" Dec. 2018 | 2 weeks
22. Semester Break 10" to 15" Dec. 2018 1 week
II SEM
S. No EVENT DATE Duration
11« Commencement of Instruction 24" Dec. 2018 --
12, First Mid Term Examinations 18" to 20" Feb..2019 -
Submission of First Mid Term Exam Marks to & -
1 University on or before 27" Feb.2019
14. Parent-Teacher Meeting 9" March. 2019 e
15, Last date of Instruction 20™ April 2019 16 weeks
16. Second Mid Term Examinations 22" 1o 24" April 2019 ==
17. Preparation Holidays and Practical Examinations 250 April to 4" May 2019 | 1 week
Submission of Second Mid Term Exam Marks to W -
18, University on or before 2" May 2019
19, End Semester / Supplementary Examinations 6" to 18" May 2019 2 weeks
| 20. Summer Vacation 20" May to 13" July 2019 | 8 weeks

J’lﬁfﬁ:ﬂa/

IRECTOR
ACADEMIC & PLANNING, JNTUH
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4.2. TIME TABLE

Academic Year : 2018-19
Semester : [ sem

NAME: Mr. M.NAGARAJU

SUB : Power System Operation & Control Class : IV EEE

Day/period 1 2 3 4 5 6 7
12.20 PM
TIME 9.00am 9.50am 10.40am 11.30am TO 1.00pm 1.50pm 2.40pm
To To To To L.0aPM To To To
9.50am 10.40am 11.30am 12.20pm L 1.50pm 240pm 3.30pm
U
MON N PSOC
C
H
TUE PSOC
WED
THU PSOC
FRI PSOC
SAT PSOC

Signatur¢of the HOD
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4.3. Course Syllabus and General Objectives

A70230: POWER SYSTEM OPERATION & CONTROL
B.Tech IV YearISem L T PC
4 1 0 4
Prerequisite: Power Systems — I & II

Course Objectives:
o To study and understand the economic operation of power systems,hydro thermal
scheduling and modeling of turbines,generators and automatic controllers.
» To emphasizes on single area and two area load frequency control and reactive power control.

Course Outcomes:

* Understanding the Economic operation of power systems, hydrothermal scheduling

¢ Modeling of turbines, generators and automatic controllers.

» operation of load frequency controllers, reactive power control, uncompensated transmission line and
compensation in transmission systems through shunt and series compensations

» Students will be able to understand and apply the conceptual things to real- world electrical and electronics

problems and applications.

UNIT -1
Economic Operation of Power Systems: Optimal operation of Generators in Thermal Power Stations, —
heat rate Curve — Cost Curve — Incremental fuel and Production costs, input-output characteristics,
Optimum generation allocation with line losses neglected. Optimum generation allocation including the
effect of transmission line losses — Loss Coefficients, General transmission line loss formula.

UNIT - 11
Hydrothermal Scheduling: Optimal scheduling of Hydrothermal System: Hydroelectric power plant
models, scheduling problems-Short term hydrothermal scheduling problem.

UNIT - II1
Modeling: Modeling of Turbine: First order Turbine model, Block Diagram representation of Steam
Turbines and Approximate Linear Models.
Modeling of Governor: Mathematical Modeling of Speed Governing System — Derivation of small signal
transfer function. Modeling of Excitation System: Fundamental Characteristics of an Excitation system,
Transfer function, Block Diagram Representation of IEEE Type-1 Model.



UNIT -1V
Single Area & Two Area Load Frequency Control: Necessity- of keeping frequency constant,
Definitions of Control area Single area control Block diagram representation of an isolated power system
Steady state analysis Dynamic response — Uncontrolled case,
Load frequency control of area system: Uncontrolled case and controlled case, tieline bias control.
Load Frequency Controllers: Proportional plus Integral control of single area and its block diagram
representation, steady state response — Load Frequency Control and Economic dispatch control.

UNIT -V
Reactive Power Control: Overview of Reactive Power control — Reactive Power compensation in
transmission systems — advantages and disadvantages of different types of compensating equipment for
transmission systems. Load compensation: Specifications of load compensator, Uncompensated and
compensated transmission lines: shunt and Series Compensation. (Qualitative treatment)

TEXT BOOKS:
1. Power System Operation and Control, Dr. K. Uma Rao

2. Power system Analysis,operation and control, Abhijit Chakrabarti

REFERENCE BOOKS:

Operation and Control in Power Systems,PSR Murthy, BS Publications
Power systems stability and control, Prabha kundur, The McGraw-Hill companies

Power system analysis, C.L.Wadhwa, Newage International.

-l Sl ol

Modern Power Systems Analysis, |.). Nagarath & D.P Kothari Tata McGraw-Hill companies

GENERAL OBJECTIVES

* To study and understand the economic operation of power systems,hydro thermal
scheduling and modeling of turbines,generators and automatic controllers.
* To emphasizes on single area and two area load frequency control and reactive power control.
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4.4. CourseQutcomes, Relationship of COs to POs &
Relationship of COs to PSOs

Course Name: Power system Operation and Control (A70230) for academ]c year 20 l 8 19 (lV [)

e SRR B Course Outcomes: e o
Knowledge and Lmderstandmg Understanding the Economlc operatlon of | powel
A702304.1
systems, hydrothermal scheduling
A702304.2 | Modeling of turbines, generators and automatic controllers.
After going through this course student will get thorough knowledge on economic
A702304.3 : :
operation of power systems, scheduling of hydrothermal power plants.
operation of load frequency controllers, reactive power control, uncompensated
A702304.4 | transmission line and compensation in transmission systems through shunt and series
compensations
A702304.5 Students will be able to understand and apply the conceptual things to real- world

electrical and electronics problems and applications.

(i)  Relationship of COs to POs
Course Name: Power system Operation and Control (A70230) for academic year 2018-19 (IV-I)

.~ CO [POl [PO2 |PO3 |PO4 |PO5 [PO6 [PO7 |PO8 [PO9 [PO10 |[POLL |POI2
A702304.1 | 3 3 3 3 3 3 3 1 1 1 3 1
A702304.2 | 3 3 3 3 3 3 3 1 1 1 2 1
A7023043 | 3 2 3 3 5 3 2 1 1 1 3 1
A702304.4 | 3 2 3 3 3 3 2 1 1 1 2 1
A702304.5| 3 1 3 3 3 3 1 1 1 1 I 1

Average 3 s 3 3 3 3 2.2 1 1 1 2.2 1

(ii)

Relationshipof COs to PSOs

CO  |PSO01|PSO02

A702304.1 ] 3

A702304.2

A702304.3

A702304.5

1
1
A702304.4 | 1
1
1

o[ L | || W

Average

dekk




4.5 . LECTURE PLAN

Date of commencement of Class / SEM: 24/12/2018

SIDDHARTHA INSTIUTE OF ENGINEERING & TECHNOLOGY
Vinobha Nagar, Ibrahimpatnam, Ranga Reddy Dist

Department of Electrical and Electronics Engineering

problem

Dept : EEE Class / Semester : IV B. TECH I SEM
Sub  : PSOC Name of the Faculty : M.NAGARAJU
Hours | Cu :
Unit ; Teaching
No Chapter | DATE Topiecs to be covered mpl Method
ative
09/07/2018 | Introduction to Power generation unit 2 2 C!;"il]t&
State variables, problem of optimum 2 4 Chalk&
10/072018 dispatch-formulation Talk
1 5 :
12/07/2018 | Input-output characteristics C,l};]l]]({&
Cost Curve characteristics, 2 7 Chalk&
13/07/2018 Incremental fuel Cost Curve Talk
' 2 9
14/07/2018 Heat rate curve, incremental efficiency Cl;"zllt&
. Neglecting the transmission loss 1 10 Chalk&
gcc;?gga(;: 17/07/2018 BIRCRAR (tutorial) Tolk
1 P Mathematical determination of 2 12
- s Optimum Allocati different Chalk&
Systems 19/07/2018 ptimum Allocation among differen
units Talk
Optimum Generation scheduling | 13
20/07/2018 problerr!-c?nmderatlon of Chalk&
Transmission Losses Talk
s (tutorial)
Determination of ITL formula- 1 14
Chalk&
21/07/2018 | problems e
23/07/2018 | Penalty factor-problems 1 13 C,};,il]l;&
l 6
1 I
Optimal scheduling of Hydrothermal Chalk&
24/07/2018 System Talk
26/07/2018 | Hydro thermal coordination ol ke -
Scheduling of hydro units in a hydro 1 18 Chalké&
2700722018 | thermal system Talk
Hydro Coordination of run-off river plant and | 19 Chalk&
2 thermal 020082018 | stonm plant Talk
zchedulm 03/08/2018 Long term coordination I 20 C"I}zlli&
04/08/2018 | Short term coordination, B ool == e
Mathematical formulation of long term 2
hydro thermal scheduling, solution of Chalk&
VRIS short term hydro thermal scheduling o Talk




Kirchmayer’s method-problems

Chalké&

bO/GB/2018 (tutorial) “8 | Talk
Modeling of Turbine, hydraulic 28 Chalké&
13/08/2018 turbine system Talk
Modeling of hydraulic turbine, 30 Chalké&
16/08/2018 calculation of water time constant Talk
Steam turbine modeling-non reheat & 32 ~
21/08/2018 reheat type, modeling of speed Chalks
governing system Talk
Speed governing mechanism for steam 34
23/08/2018 turbines; mechanical hydraulic Chalké&
controlled speed governing system Talk
(tutorial)
Electro-hydraulic controlled speed 35 Chalk&
24/08/2018 governing system Talk
General model for speed governing 36 Chalk&
27/08/2018 system Talk
Modeling H P ; : =
ydro turbines: mechanical hydraulic 38 Chalk&
of _ 28/08/2018 | ¢introlled speed governing system Talk
Turbine,  30/08/2018 | General model for hydraulic turbine 39 | Chalk&
generator, speed governing system Talk
overnor.
G gs Electro-hydraulic controlled speed 40 Chalk&
]:;:::::ltlon 31/08/2018 governing system Talk
Modeling of a steam governor turbine 42 | Chalk&
01/09/2018 system, reheat system unit Talk
Block diagram, transfer function of 44 Chalk&
03/09/2018 | the steam governor turbine modeling Talk
Modeling of a hydro turbine speed 45 | Chalk&
13/09/2018 governor (Beyond the syllabus) Talk
Modeling of excitation system, effect 47
14/09/2018 | of varying excitation of a synchronous Chalke
generator Talk
Methods of providing excitation, 49 Chalk&
18/09/2018 common excitation bus method Talk
Individual excitation method, block 51 Chalk&
19/09/2018 diagram of a general excitation system Talk
Excitation control scheme, excitation 53 | Chalk&
20/09/2018 system classification Talk
21/09/2018 IEEE Type-1 excitation system 34 C;}"aa]l]l(c&
Necessity of maintaining frequency 56 Chalké&
22/09/2018 | . nstant Talk
Definitions of control area, single area 58 Chalk&
28/09/2018 | htrol Talk
Generator controllers; p-f, g-v; speed 61
29/09/2018 | governing system, Block diagram of Chalke
Single 'cén isccl)lated power system Talk
01/10/2018 teady state analysis, dynamic 63
?rea & response ,load frequency control of 2- Chalk&
Load 03/10/2018 | Uncontrolled & controlled case, Tie 65 | Chalk&
Frequency line bias control Talk
Control 04/10/2018 | Load frequency controllers, 67
proportional plus integral control of Cltatkode
single area (tutorial) Talk
05/10/2018 Block diagram representation 68 Chalké&
(Beyond the syllabus) Talk
06/10/2018 Steady state response-load frequency 70 Chalk&
control &economic dispatch control Talk
08/10/2018 | Overview of Reactive Power Control 71 Chalk&




Talk
5 Reactive [ 01/11/2018 | Reactive Power Compensation in 73
Power Transmission Systems, Advantages& Chalk&
control disadvantages of Different Types Of Talk
Compensating equipment for *
transmission systems (NPTEL)
02/11/2018 g 74 Chalk&
Load compensation )
Talk
DLLZNLS Specifications of load compensator ” C,Tf;lllli&
06/11/2018 | Uncompensated & Compensated 77 Chalk&
Transmission lines (tutorial) Talk
08/1122018 shunt Compensation 18 Cl}zl]i&
09/11/2018 . . 79 Chalk&
Series Compensation
Talk
|
HOD SIG RE FACULTY SIGNATURE
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4.6. Result Analysis of Past 4 Years with BAR Chart

4.7. (i).Result Analysis for the Past Three Years: POWER SYSTEM OPERATION&CONTROL

POWER SYSTEM OPERATION AND CONTROL
ACADEMIC YEAR APPEARED PASSED PASS PERCENTAGE
2018-19 92 65 70.65
2017-18 57 47 82.46
2016-17 81 56 69.14
2015-16 117 74 63.25

(ii) Result Analysis BAR Graph

PASS PERCENTAGE

90
80
70 -
60 -
50 -
40 ~
30 +
20 A
10 +

NN

® PASS PERCENTAGE

2018-19 2017-18 2016-17 2015-16
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4.7. Add on Course Material

SIDDHARTHA INSTIUTE OF ENGINEERING & TECHNOLOGY
Vinobha Nagar, Ibrahimpatnam, Ranga Reddy Dist
Department of Electrical and Electronics Engineering

S.No Topic Presentation Method Remarks
1 PPT Presentation
Modeling of a hydro turbine speed governor
2 Block diagram representation NPTEL Video
3 Reactive Power Compensation in Transmission Systems, NPTEL Video

Advantages& disadvantages of Different Types Of
Compensating equipment for transmission systems
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5. Unit Wise Lecture Notes

UNIT NO. TITLE IN BRIEF NO.OF PAGES
I Economic Operation of Power Systems
II Hydrothermal Scheduling
111 Modeling: Modeling of Turbine,

Modeling of Governor
v Single Area & Two Area Load Frequency Control,
Load frequency control of area system,

Load Frequency Controllers

\" Reactive Power Control
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