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ELECTRICAL POWER SYSTEM

OVERVIEW "




Electrical power system:

An electrical power system is a collection of equipment

and devices. It consists of four major stages

1. Generation < /’/3 (b(@/
&IA\
2. Transmission — G4 b
r o y ?
3. Distribution — ~
— L

’ LL\ \ﬁ?d@ss -

4. Consumption — 7)%”/
g 7



y
& 127 V.2

/ 2

138kV &« V7 33KV -~ ~ 20V

21KV & \TF 66 kV - 380V
generation sub-transmission consumption

e
y 17
() D] G DI "

( | " | ) ( | | ) ( A | ) ( | \

transmission ) distribution
115kVE€ X 13.8kV &
7 3kv 8 R}\; = 4k
S 230kV YIS &s
f 380kV  (oned VW
"5 300kV [fwﬁcpgj\ \
- ad



From generation to consumption:

Electricity generation, transmission, and distribution

transmission lines carry

power plant N :
: electricity long distances
generates electricity g distribution lines carry

ﬂ" = electricity to houses
S~

transformers on poles
step down electricity

transformer steps | / neighborhood before it enters houses

up voltage for transformer steps
transmission down voltage 77
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Three phase system:
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Single line diagram ( SLD) (one line diagram)

SLD 1s a simplified notation for representing a three phase

~N_

power system using a symbol for each component. It 1s a
graphical representation of the power system.
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TYPES OF LOADS IN POWER SYSTEM




Types of loads 1n power system:

R =
 Resistive loads —VY—
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S § § s

e Inductive loads

G f

* Capacitive loads fg L



1. Resistive loads: heating loads

4

unity power factor Power factor =cos(®)=1

Current in phase with voltage
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2. Inductive loads: any load having coils
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lagging power factor Power factor=cos(®)<1
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Current lags behind voltage
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3. Capacitive loads:

> Leading power factor Power factor=cos(®)<1
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Current leads voltage
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4. Electronic loads: TV, charger
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How do we evaluate the impedance of R, L and C ?
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This 1s the final equivalent circuit of the circuits with R, L
and C combinations:

Ohm’sLaw: V=1xZ2.
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Impedance



The equivalent impedance 1s formed 1n complex form as:

w1
Impedance W f

Resistance [%( Reactance
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Admittance

2Y=G+)B

Cond“"ta.nce Susceptance
At steady state, it is

usually very small so

it 1s neglected.



ANALYSIS OF VOLTAGE AND CURRENT

WAVEFORMS




