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3-PHASE SYSTEMS

Example 5
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a)  Draw asingle-phase equivalent circuit.

b) Calculate Vapg.
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Soln: q)

Since this cireuit is already a Y-Y

confiquration, we obtain the single -
phase eguivalent circult by a\alp\i,nﬂ
o wire from n to N (which carries
no current) and Arawing only ‘the
A Fhase.
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We £ind VAB from VAN and a phasor
diagram that shows how .V;‘IN and
VAB are related.

Froem symme+try and +he
shift of +120°

kKnow VBN = \fAN- V L +120°.

phase ang le

Trom Va4, to V., we

Vag = Vay — Van- | £4120°
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We use a phasor aL‘chjram for the subtraction.

Nete:

No-\:e M

From

~Van

We +ranslate —the —VBN vector so ot
star+s where V;\N ends. This allews
us +o add -V;AN and HVBN fjrthica.LL}/.

We always draw the aktqﬂra.m by
starting with -the shorter vector,
Vani on the real axis. Then we
perform the subtraction of the two
shorter vedters, W/AN and VBNJ +o 33‘{:
the Llonger vector Vap. Thus, the
aklmjr‘qm indicates how Vy and Vg
are related by magnitude and phase
rather than the actual phase of
either Vi or Vip.

the diagram, we have the following

relationship between Vay and Vip:

VAB = VAN' ﬁé"goo

Now we Find Van From the sLnﬂleﬂFhase model.
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We use a voltage—Aivider e.g’n +o Find
VAN'-
Vau = Vo ZEiy
ZFay Y Ene v E

Ly

= 8246°V- 0.9+3i% N
o.1+ 31+35 +0.9+34 N

= B220°V- 0.°|+‘]'+
4o+ 79

= 82 £0°V - 4H.1277.3°
412 12.7°

= 8.2 £(0°+77.3°- 12.7°) v
Van = 82 £ 64.6° V
Using our e.rﬁ'n from earlier
Vag = Van 13 2-30°
= 8.2 264.6° V-3 £L-3p°
Vg = 14.2 23467V

or VAE = W7 +38.\ Vv



