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Example Obtain the symmetrical components of unbalanced current la=1,6425,
Ib=1,02180 ,and 1c=0.92132
Solution:

~ (1.6£25°) 4 (1.0£180°) + (0.92132°)

Ia® = 0,45,96.5°
3
(1.6225%°) + a(1.02180°) + a2(0.92132°
lal = - ) ( 3 ( ) = 0,942 —0.1°
1.6225%) + a%(1.02180°) + a(0.92132°
la? = ( ) ( 2 ) ( ) =0,6222.3°
Example :

The symmetrical components of a set of unbalanced 3 — ph voltage are V°
=0,6225° , V'=1230°, and V?
= 0,82 — 30° obtain the original unbalanced phasors.

Solution: Va = (0,6£90°) + (1.0230°) + (0.82 — 30°) = 1.7088.24.2°
Vb = (0,6£90°) + a?(1.0230°) + a(0.82 — 30°) = 0,4290°
Ve =(0,6£90°) + a(1.0230°) + a?(0.82 — 30°) = 1,7088,155.8°
Power in terms of symmetrical components: For 3—ph unbalanced network ,the
total power fed given by
P=real of {Vala*+Vblb*+Vclc*} Where Va,Vb,Vc phase voltage la*,Ib*,Ic:congugate

of currents la,Ib,Ic But
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Va=Va® +Va' +Va?

Vb =Va® + a*Va' + aVa?

Ve =Va® + aVal + a?Va?

And

Ia =1a° + Ia* + Ia?

Ib =1a° + a®la' + ala?

Ic =1a° + ala* + a?Ia?

Ia* =1a° + Ia'" +1a%

Ib* =1a° + ala'” + a’la®’

Ic* =1a° + a?la'” + ala®
p =real [Va® + Va® + Va?)(Ia’" + Ia'* + Ia**

+(Va® + a?Val + aVa?®)(I1a° + ala'* + a?Ia?*

+(Va® + aVa® + a®?vVa?®)(1a® + a?la* + ala®
p = Real[3Va®la® + 3Valla' + 3Va®la?"]
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Identically, it may be mentioned that the complex power may be related as
s=p+jQ =3[Va®la® + Valla'* + Va?Ia*"]
Example: prove that for any 3-ph, 3-wire system, star connected and for (abcO

Sequence
.._Ia

«— Ib

«— Ic

1
I1b? = — [laz30 + [c£90]2120

V3

Solution:

IHD 1 1 1 1 la
la :§ 1 a a?|l|Ib
1 a? alllc

[

la
1
Ia? = g[;’a + a?lb + alc
For 3-wire system
la+1b+1Ic=0

Ib = —la—Ic

, 1 20 g

la —3[If1+a( Ia—Ic) + alc]
1

= 5[91 —a®)Ila+ (a — a?)Ic]

1
la? = 5\@}&430 + /31c£90]
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1
= —§ [fﬂi3[} + ffigﬂ']

\/

since Ib? = ala® = 1£1201a?

o Ib? = =[Iaz30 + 1c£90]2120

V3




