|CO7GEPTUAL _TOOLS By: Neil E. Cotter POWER ELECTRONICS

3-PHASE SYSTEMS
Example 5
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a) Draw a single-phase equivalent circuit.
b) Calculate Vag.
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Since this cireuit is already a Y-Y
configuration, we obtain the single-
phase eguivalent circuit by adding
o wire Ffrom n to N (whi¢h carries

no current) and drawing only the

A Fko\ﬁﬁ,
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We $ind V

AB Srom —\{AN and a phasor
diagram  that shows how Van and
VAB are related.

We have Vjpg = AN'VBN :
A
+ o— 2z
Vag . Van T
- E—— Zix N
"'-.VBN =

From symmetry and +the phase angle
shift of +120° From V4, +to Vi, we
know Vg = -VAN' \ L+120°.

oo VAB = VAN - -\TAN‘ \ A"’IZOO
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We use a phasor A‘ngram for the subtraction.

Note:

No-\:e ‘

- V,
VN AB

We -translate ~+he "VBN vector so (t
starts where VAN ends, This allows

us to add Vi and -~V qraphically.

We always draw the a\.lqﬂram by
starting with the shorter vector,
Van: on the real axis. Then we
perform +the subtraction of the +two
shorter vectors, Vp, and VENJ +o 3e-f:
the Longer vector Vg Thus, the
a\fmarqm indicates how V. and Vip
are related by magnitude and phase
rather +than +the actual phase of
either Vi or Vig.

From the aL‘ngram, we have +the ‘f—ouowi,nﬂ
relationship between Vay and Vpg:

Now we Find Vyy from the s‘mﬁle-‘ohase model.
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We use a VOH:qge.—a\‘\v‘m\er eﬂ’n +o Find
VAN" »

Van = Van o ZEiy
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= 82240°V- 0.9+)%
o.\ + 3q+35+0ﬁ+3'+.n.
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82 £0°V - W \L77.3°
4l 2 12.7°

= 8.2 2(0°+772.3°= 12.7°) v
Van = 82 £ 64.6° V
Using our e_i'n from earlier
Vag = VAN-'\B—'/_—B.M
= B.2 2 64.6°V -3 £-3p°
Vg = 14.2 £ 3%.6° V

or ‘\/'AB = W7 +81 V



