


Introduction

« The Electrical Power
System is a complex
network consisting of a

generators, loads,
transmission lines, bus
bars, circuit breakers,

transformers, etc.
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Introduction

* The power system Gen 1 Gen 2
network deals [gys 1 v /0 V. /0 Bus 2
with the P.O B, 0
determination of l - :
voltages at

various buses and Load 1
the current that

flow in Transmission
transmission lines Line
operating at Bus 3

different voltage l V,£0,

levels. B, ©;

Load 2
" T ||
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Y enzmtwork deal :
Mvarious buses and t urrent that flow in
Lihes operating at dif t voltage levels.

podel isineeded fEMnalysis of this power

* The power
of voltage
transmiss

 But a suital
system nety

« GRAPH THEOF ' #ilfool for analysis of any
electrical netwON@Operatiar

« Graph theor &tﬂ %{? ely used to study and
model varm%maﬂm in @%ent areas.



Introduction

- V "

bnszef-several ele
as madll®s and power
characteriShic8 are-representing i
FORM. z. v Logrs

 For small
equation me
law are sufficie

« But for com h'@mrk? w&gaﬁfre difficult

tHEal components such
tem component
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and take mofg tin




Graph Theory

* Current, WiBcdance, reactance,

inductance, electric power,
electrical < e different electrical
parameters which eterm IREEY network analysis.

* An electrical jon of different circuit
elements an & ‘hetweork analydis is the technique to
determine the ' different electrical parameters of those
circuit elements.



Graph Theory
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* When this tbﬁ-igircu“i’,t ele s of an electrical
network r e by hand-drawn |

» A simple ork ;shewn-in fig - en the fig. - 2 is
known as t

aph of‘«’ghe netwo
/) X

b B | =
R1 Rz % R3 b
. d
d

Network (Fig - 1) Fig 2




Graph Theory

« Branch:

« Each hand drawn line in a
flowing of current is Gg
* Node: &
~
- The end point @
called a node. g _';'_
« Graph:
* It shows the get
network.
* A graph is connectedii®and-o!
pair of nodes. {éﬂpo—l‘l’Qo 10}

 Subgraph: | |

* This is a subset of branches of a graph.

raph which represents the path for

//////////
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 Oriented Grapj

« When we
network wi
current (the
arbitrary) in é
the graph is
of the network.




Graph Theory

e Twig:
» The branches A tree s as twigs.
 Tree:

* Hence a tree can a

» Cotree: Ve p.\\QQ.LL? 07,

« Itis a subgraph hich c8ffains Q those branches which are not
included in a tree.

* |t is the complement of a tree.




Graph Theory




Graph Theory

* Tree of Power S§&




Basic Loops or Fundamental Loops

 Loops which co
one link are i
and are called b
shown in Fig.

* In other words,
link element is ad

existing tree, basic
fundamental loops

obtained. /$
No. of fundamental pops
No. of links




Basic Cut Sets or
Fundamental Cut Sets

e A cut set is
elements that, i

divides a ,
subgraphs. U
- In other words,
he..

fundamental cut
graph is the set of e
consisting of onl

branch (or) { w?‘%}.’

minimal number o
chords as shown in

No. of basic cut sets = No. of
twigs




Incidence Matrices

L“’ |l 0 .”,"‘5,

O agraph is i

K dent between any two

* Every element
nodes.

* |ncidence ma
of elements -
this informatid
incidence matri

ation about incidence
oops, cut sets etc. and
a matrix, known as

gk be incident {

s }{r{mshe

&\ &

» Here, oriented gré lescribed completely in a
compact matrix f tatlon of each branch in
the graph and t thlS branch is incident.
This branch is cal @trix.




Incidence Matrices

 The rows of
columns repres

1)
2)

3)

4)

the nodes and the
e graph.
X will be +1, -1 or zero.

S >d to i@¥and its orientation is away
from the node rrespondilfi®®® ment is marked +1.

If a branch is conj e and its orientation is towards
the node then the espeRMN® clement is marked - 1.

If a branch i %%&Bb ‘ Mo a given node then the
corresponding Sefpent S fimariked 2éro.

The elements



Complete Incidence Matrices

 An incidence m
in any colum
matrix.

Nodes

a
b
C
d

1
[—1
1
0
| 0

Branches
2 3 4
1 -1 0
0 0 1
-1 0 -1
0 1 0

summation of elements
I3a complete incidence




Reduced Incidence Matrices

MG o
 The reduced i e mathbg is obtained from a

complete inci

« Hence the su
Zero.

e matrix by el
tion f?f elemak

ating a row.
in any column is not

Branches
1 2 3 4 5
-1 1 -1 0 0
1 0 0 1 0
C 0 -1 0 -1 -1






