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Unit + 1= INTRODUCTION J

Unit_Syllabus: Electric industry structure —
Single. line representation
transformer —  transmission
Primitive network -

Vertically integrated structure — Introduction to restructuring =
— Per phase and per unit analysis — Synchronous mflc?;-“?
line and load modeling for different power system SWCIES 4
Construction of bus admittance (Y-bus) matrix using inspection  an
singular transformation methods.

Objective: To develop power system models under steady state conditions.

————'—']———‘____,___—I
Session Teaching
No * Topics to be covered Ref Aids
1 Subject introduction, Electric industry structure and Vertically integrated structure 1,87 PPT
. ; F 5.3.
’ Basic components of a power system, Introduction to restructuring; Deregulation IEEE PPT
and Opportunities for Industrial Customers paper
3 | Single line diagram, per phase and per unit analysis 1.4 PPT
4 Numerical examples in per unit analysis 1.4 PPT
5 Generator and transformer representation for different power system studies 1,2 PPT
6 Transmission line and load representation for different power system studies 1,2 PPT
T Construction of Y-bus using inspection method, numerical examples . 2.4 PPT
8 Construction of Y-bus using singular transformation method 1 PPT
9 Numerical examples in Y-bus formation using singular transformation method 1 PPT
10 Numerical examples in per unit analysis 1,4 PPT
11 Numerical examples in Y-bus formation 1.4 PPT
12. Tutorial L. :L
Content beyvond syllabus covered (if any): Deregulation and Opportunities for Industrial Customers
nt bey i -

* Qession duration: 50 minutes
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Objective: To apply iterative solution
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.11 - POWER FLOW ANALY_’S[S

gy

classification of bu

Comparison of various power flow iterative solution methods
methods to solve power flow problems.

rtance of power flow analysis n planning‘_‘and Qper_ation'qf power systems - Stalement of
ises - development of power flow model in complex variables fory, -
Gauss-Seidel method - Q-limit check for voltage controlled buses - power flow mode|
g Newton-Raphson method - iterative solution using Fast Decoupled

. Teaching
S;;.:Sr? Topics to be covered e Aids )
Importance of power flow analysis in planning and operation of power systems, 4.6.8 PPT
! statement of power flow problem, classification of buses
2 Development of power flow model in complex variables form 4,6 PPT
3 Iterative solution using Gauss-Seidel method - Q-limit check for voltage 1.4.6 PPT
controlled buses
4 Numerical examples in Gauss-Seidel method 1.4.6 PPT
5 Power flow model in polar form 1.4, 6 PPT
6 Iterative solution using Newton-Raphson method 1,4.6 PPT
7 Numerical examples in Newton-Raphson method 1,4,6 PPT
| 8 [terative solution using Fast Decoupled method 3 PPT
If
‘ 9 Comparison of various power flow iterative solution methods 3 PPT
|'__———————_
L0 - ; .
i"___'_‘_‘—‘ Numerical examples in Gauss-Seidel method 1.4.6 PPT
1 N S i
] umerical examples in Newton-Raphson method 1.4.6 PPT
i 12 ‘ Numerical ¢ ;
L merical examples in Fast Decoupled method 1.4.6 PPT
13 Tutorial
| Content bey, ,4,6 HEL
L

| yond syllabyg Covered (if any); --
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Unit - 1 - BALANCED FAULT ANALYSIS
e e

Unit Syllabus : Importance of short circuit analysis - assumptions in f;'ault analysis - analysis using Theven's ¢
theorem - Z-bus building algorithm - fault analysis using Z'-)bll‘ﬁ — computations of short circuit capacity, post
fault vgltage and currents — significance of current ]imilin; rcaclé;rs in fault analysis
Objective: To model and analyze the power system under balanced fault conditions.

Session l)‘ Teaching
No * Topics to be covered Ref Aids
. I T ey
1 Importance of short circuit analysis, assumptions in fault analysis 2,6.9 Bk
69 |
P Introduction to computations of short circuit capacity, post fault voltage and (EEE PPT
currents; Statistical Fault Analysis papet L ————
3 Fault analysis using Thevenin’s theorem 4,6 PPT
4 Numerical example in fault analysis using Thevenin’s theorem 4,6 PPT
5 Z-bus building algorithm 1,4.6 PPT
6 Numerical examples using Z-bus building algorithm 1.4.6 . PPT
7 Fault analysis using Z-bus 1.4.6 PPT
8 Numerical examples in fault analysis using Z-bus 1.4.6 PPT
| 9 Significance of current limiting reactors in fault analysis 1.4 PPT
| 10 Numerical examples in fault analysis using Thevenin’s theorem 1.4.6 PPT
‘ 11 Numerical examples in fault analysis using Z-bus 1.4.6 PPT
S
‘ 12 Tutorial ' 1,4, 6 PPT
{ Content beyond syllabus covered (if any): Statistical Fault Analysis ——

=

# Segsion duration: 50 mins
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; A UNBALANCED FAULT ANALYSIS
Unit .

__‘_--_'_‘—‘———u

ﬂm_s_,)ﬂ,@ - Introduction to s;vnunelrica.l c;omp_onents — sequence in?;‘:cdancc‘si - :T'_equcnc.? circuity of
wwnchronous machine. transformer and {ransm_lssmu [111e§ “ sequence networks ‘analygh of single line to ground,
line to line and double line to ground faults using Thevenin’s theorem and Z-bl.lh' matrix- Open conductor fay]
Objective: To model and analyze the power system under unbalanced fault conditions.

Teachin
Session : Ref Rg
o Topics to be covered Aidi
1 Introduction to symmetrical components, sequence impedances 2,5 PPT
2 Sequence circuits of synchronous machine, transformer and transmission lines 25 PPT
3 Sequence network analysis of single line to ground fault using Thevenin’s 1.2 PPT
theorem and Z-bus matrix ' L
4 Numerical examples ' 1,2 PPT
5 Sequence networks analysis of line-to-line fault using Thevenin's theorem 1,2.4 PPT
6 Sequence networks analysis of line-to-line fault using Z-bus matrix ' 1,2, 4 PPT
7 Numerical examples .24 | PPT
_____________-’___________________—__— 9 -5
Q Sequence networks analysis of double line to ground fault using Thevenin’s

'\ theorem

ssegges | 1,2,4 PPT
——e

9 | Se { i
) quence networks analysis of double line to ground fault using Z-bus BT il i
i
10 - Numerical examples
R 1.2, 4 PPT
11 Open conductor fay]y
0 o P PPT
1"! ! "
2 Additiony| numer;
- : “rical exampes ;
| o ples in unbalanced fault analysis b4 o
13 Tutorig]
(_._'___"—‘_‘—“:hl;""-——_“‘—-—-—-__—h—-_.__
ontent bevong s¥llahyg Covered (if 4 ) - -
ny); -. |
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Sub. Code / Sub. Name: EE1850] POWER SYSTEM ANALYSIS e . ‘

Unit :V-STABILITY ANALYSIS ]
IS e
Unit S I‘labt.Js-f Importance of stability analysis in power system planning and operation - classiﬁcatfoln of Egtwglf
s_vs._lem .s[ahi‘hty - angle and \-()I.lagfc Stability - Single Machine Infinite Bus (SMIB) system: Defe 0]:!1;1‘ o
- Swing equation - equal area criterion - determination of critical clearing angle and time— solution of swing
equation by modified Euler method and Runge-Kutta fourth order method. Introduction to multi-machine
stability analysis
Objective: To model and analyze the transient behavior of power system when subjected to a fault.
[ Session _ Teaching
i' . No* Topics to be covered Ref Aids
|
‘ 1 Importance of stability analysis in power system planning and operation 1,2, 5 PPT
/ 2 Classification of power system stability - angle and voltage stability 1,2,5 PPT
i_
| 3 Single Machine Infinite Bus (SMIB) system: Development of swing equation 1,2,5 PPT
| Numerical examples; Improved Swing Equation and Its Properties in 1.2.5,
4 IEEE PPT
Synchronous Generators e
f\ o )
| 5 Equal area criterion - determination of critical clearing angle and time 1,2.5 PPT
. N
6 Numerical examples _ 1,2.5 PPT
—1
7 Solution of swing equation by modified Euler method 5 -
——
8 Solution of swing equation by Runge-Kutta fourth order method 5 P
SR -
g . -—_____-_____‘——-—____
9 Introduction to multi-machine stability analysis 2.4 PPT
—_— 7
-_-__-_-—_-_—'_'—-——____
1] ;
Tutorial : 325 PPT

Conteny bevond svllabus covered (if any): Improved Swing Equation and Its Properties in Sy"‘“‘hrmeneramrs

Session duration: 50 mins
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