
Three phase circuits

Modern
power system transmits three

phase . shifted sinusoidal currents through
three parallel wires across long distances .

From these three . phase ( denoted 3/0 ) circuits
,

often
a single phase supplies your home

.

However
,

in this course
,

we will only
deal with 34 generators supplying power to

3$ loads only .

why 3/0 ? why not t¢ , 24 , 44 ,
etc . ?

Three phase power generation
has advantages

that we will cover later in the course .



To explain 34 circuits
,

consider 3

sinusoidal voltage sources that are

phase
. shifted by no degrees as follows .
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Claim: Jaa'
+ Tbb'

+ Jed =0
.

verify it with
elementary complex

arithmetic .
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, b
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@

' terminals
.
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Let ns interconnect this
"

wye
" connected

source to a
"

Wye
" connected load as follows.
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° Claim 1 : In =o

,
and Tns-Tn ,

= 0 .

Pwef: Tan - IAZ + In En = 0
.

vjn - Is E + In En = 0 .

Ten - TIE + In En =o

Add them 0
- ( T

together
.

I + Is + Ii )E+ 3Inzj=o .

÷ In by Kirchhoff 's

current law .

⇒ In (37in + E) =0 ⇒ In =o ( why ? ) .



gn this course ,
we will

only consider
" balanced

"

loads
,

i.e.
,

each branch or

phase of the load is identical
.

For

balanced 3g sources § bonds
,

In =0

⇒ we Can ignore the line interconnecting

the neutral terminals
.
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Devin : The magnitude of voltage differences

across the branches or
phases of a 34 .

component
is called phase voltage .

Vq = ltanklvbnltlvinl .



Definition: Magnitude of voltage differences
between the terminals of a 34 . component
is called line . to . line or line voltage .

.
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Definition: Current magnitude on each

branch
of a 34 component

is called

phase current . And
,

current magnitude flowing
at the terminal is called line current .

For the Wye -connected source
, phase

current ( Ip ) equals line current ( Iu ) ,

given by IIO 1
,

i.e.
,

Iq= ILIIIAKIIB1=111 .
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Claim
: The 34 complex power

is given
by 53$ = Fs YIL

40
,

where

o is the angle between Vain & Ia
.
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Wye - connected ( Y . connected ) source

& delta . connected ( 1 . connected ) load
.

s4F >
Ea

F

ia
I

Tan
~

§¢ z
# ' '

"

E

~ •n ~ Iz £
Ib e <

In Tbn > n
b

3/0 Y . connected
¥

3$ A - connected
source loud

.

For the A - connected load
,

phase voltage

V¢=|TabI=

IVIHIVII .

phase current Ig = II ,
1 = III 1=151 .

line voltage VL = ltab|=ITnI=µia|
line current I
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Ia= IT - Is
,

IIIFIFE; lgtm kirchoff 's

current law
.

By symmetry , I , , Iz , Is are phases
with equal magnitudes ,

but phase . shifted

by trolls
.
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AIM : The 3/0 complex power
delivered

to the A- connected head is given by
53g = As VLILWSO ,

where o is

the angle between line voltages of currents
,

or phase voltages & currents .
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,
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the same as a Y - connected source

with a A - connected load
.
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Y .

component
a .

component
vi. = Fs Vg Y= V¢ ,

In = Ig IL = BIG ,

53g = BVLIL to
§¢=Fs KILKO


