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COURSE PLAN — PART I

Course Title Power System Stability
Course Code EE606 No. of 03
Credits
Department Electrical and Electronics Engineering | Faculty Dr. Vivek Mohan
vSession: Jan 2019 Section: M.Tech Power Systems

Pre-requisite Course | Numerical Methods, Electrical Machines, Power System Analysis

Course Coordinator

E-mail vivekmohan@nitt.edu Telephone No. +91 8113093716

Course Type Core

SYLLABUS (APPROVED BY BOS)

Power system stability considerations — definitions-classification of stability - rotor angle and voltage
stability- synchronous machine — Modeling - load modeling concepts - modeling of excitation systems -
modeling of prime movers.

Transient stability - swing equation-equal area criterion - solution of swing equation- Numerical methods -
Euler method-Runge-Kutte method - critical clearing time and angle - effect of excitation system and
Governors - Multi-machine stability — extended equal area criterion - transient energy function approach.
Small signal stability — state space representation — eigen values - modal matrices - small signal stability of

single machine infinite bus system —effect of field circuit dynamics - effect of excitation system-small signal
stability of multi machine system.

Voltage stability — generation aspects - transmission system aspects — load aspects — PV curve — QV curve
— PQ curve — analysis with static loads — loadability limit - sensitivity analysis - continuation power flow
analysis - instability mechanisms — examples.

Methods of improving stability — transient stability enhancement — high speed fault clearing — steam turbine

fast valving - high speed excitation systems - small signal stability enhancement - power system stabilizers
— voltage stability enhancement — reactive power control.

ESSENTIAL READINGS : Textbooks, reference books, Website addresses, journals, etc

1. Kundur, P., ‘Power System Stability and Control’, McGraw-Hill International Editions, 1994,

2. Van Cutsem, T. and Vournas, C., ‘Voltage Stability of Electric Power Systems’, KluwerAcademic
Publishers, 1998.

3. Abhijit Chakrabarti, D.P. Kothari, A.K. Mukhopadhyay and Abhinandan De, ‘An Introduction to
Reactive Power

Control and Voltage Stability in Power Transmission Systems’, PHI Learning Private Ltd., 2010.
4. R.Ramanujam, ‘Power System Dynamics: Analysis and Simulation’, PHJ Learning Private Ltd., 2009.

COURSE OBJECTIVES
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This course aims to give basic knowledge about the dynamic mechanisms behind angle and voltage
stability problems in electric power systems, including physical phenomena and modeling issues.

COURSE OUTCOMES (CO)

Course OQutcomes Aligned Programme Qutcomes (PO)

Upon completion of the course the students would be able to:

1. Understand the basic 1,2,3,5, 14
modeling and stability
considerations of power
system

2. Investigate transient stability 1,2,3,5,14
issues of single and multiple
synchronous machines in
power systems

3. Appraise and analyze the 1,2,3,5,14
small signal stability and the
effects of excitation systems
on small signal stability

4. Evaluate the various aspects 1,2,3,5, 14
of voltage stability in power
systems

5. Interpret and devise different 1, 14

schemes for  improving
transient stability and voltage

stability.
COURSE PLAN — PART II
COURSE TEACHING AND LEARNING ACTIVITIES
S. Week Topic Mode of Delivery
No.
1 2" Week of Jan Stability, eigen values and vectors, concept of PPT/Chalk & Talk
) (4hrs) load angle, synchronizing & damping power

o | 3¢ WeekofJan (3hrs) | M, 047~ M achima 5’34«[6\7 PPT/Chalk & Talk

. 3. 4t Week of Jan (3hrs) E— Q > 2 I/ . a PPT/Chalk & Talk

4. | 1*week of Feb (3hrs) | Somad . Signal SW\QMg .| PPT/Chalk & Talk
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2" week of Feb (3hrs)

Examination

week of May

5. Sl Q{M S’fab'wda"/ PPT/Chalk & Talk
6. 3 week of Feb (3hrs) V 3 ;}Q_‘ C4 Ma—/ PPT/Chalk & Talk
'tt\a — - - f— .
7 | rseek 1ob | Vdage, StaklilgtMidge,] PPTChalk & Tak
56' (SM?J 3 3’ 54 2
1- d
8. (15" weak %_ Mes. M‘” 'b& Stabcd /ff/ PPT/Chalk & Talk
M N ~ 1 {)- vr—
9. | U weele %Mm 9 W“f‘ A akdnd Z/ PPT/Chalk & Talk
10. Swl Inleal 9 Maal 9 quaa‘ < ’hzb‘df\ig/ PPT/Chalk & Talk
: Mo - PPT/Chalk & Talk
1 1457 weck g Apy Machime Modelllimp—| Frricmicem
2. | 9 el 3 hps Vl b e |\/] DO’QMJV?V PPT/Chalk & Talk
13. 3‘“‘ ek, %- A’P’i /r AN qDA,P,M,, CPW{‘-., PPT/Chalk & Talk
14. l—f—ﬂ" waek. & ApiL 2 PPT/Chalk & Talk
15. 15+ ek % Mag End Sem Ew PPT/Chalk & Talk
COURSE ASSESSMENT METHODS
'S.No. | Mode of Assessment Week/Date Duration % Weightage
| 1 Group Activity Presentations from Feb 15 minutes 20%
2. Mid-Sem Exam Last week of Feb As per - 30%
Lo questions
3. Assignment Periodic i 10%
4, Compensation test Between april 234 & 26™ ) 30%
(Full Portions)
5. End Semester Last week of April/First Zhours 40%

COURSE EXIT SURVEY
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1. Students feedback through class committee meetings

: : of the course
2. Feedback from students on the course outcomes shall be obtained at the end

COURSE POLICY

COMPENSATION ASSESSMENT: Attending all the assessments (1, 2, 3 & 53 ;;etr}?:rslfﬁzz
for every student. If any student fails to attend the assessment 2 du_.e t9 genumerea-riaté o emenie
is permitted to appear the compensation assessment (CPA) on submission of approp e an
as proof. The compensation assessment (CPA) will cover full syllabus. CPA is not co

Improvement test.

ATTENDANCE p
Students should m
attend the end se

OLICY: Ali the students are expected to attend all the contact hourtso.
aintain 75% minimum physical attendance by the end of the course

mester examination. Students with less than 65% <3f attendance s‘}lllall—ll bz
prevented from writing the final assessment and shall be awarded *V’ Grade and will hav

to REDO the course. A maximum.of 10% attendance shall be allowed under On Duty (OD)
category. OD is allowed onl

y for the students having minimum attendance of 65%.
ACADEMIC HONESTY

& PLAGIARISM: In case of any student found guilty
indulging in any mal practice, t

he student will be awarde¢ .10 marks in that assessr.nenj[. If
found using mobile phones or any other gadgets for mal-practice during the examination,
the answer sheet of the student will not be evaluated and will be awarded ZERO ma.rks.
MODE OF COMMUNICATION: The Faculty is available for consultation during the

time intimated to the students then and there. The lecture notes will be posted through the

faculty homepage  https://sites.google.com/view/vivekmohan/lecture-notes.

For
correspondence, please contact vivel;mohan@mtt.edu.

FOR APPROVAL

/ZAW e 557@»\/"‘}' QW B

[Dr. Vivek Mﬂhli‘m’ Altf;/ FEE Course Coordinator oD (Dept. QPE'{)-
Course Facu
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