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Space Vectors Representation of
Combined Phase Currents and Voltages

[0 Mathematical concept

At time t

i (t) = iy (t).20° + i, (1) £120° +i., (t) £ 240°
= i5(t) 26, (t)

V(1) = v, () 20° + vy (1) £120° + v, (1) £240°
=V (1) 26, (1)
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Phy5|cal interpretation of | (t)

N, N,
—|S(t) — |a(t)400 +—|b(t)41200 +—|C(t)42400 F(t)
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Fa(t)

I5(t) =

3 ()Fb(t)
N /2

Fs (1)
0=y,
and 7 (t) = OF, (t)

F.(t) andis(t) are collinear

— N —
By (1) = "0 1)

[0 Magnetic filged is produced by
combined effect of i5.ipand i
but could equivalently be
produced by hypothetical
winding currentig (t)at Qis

[ helps in obtaining expression
for torque
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Space Vector Components:
Finding Phase Currents from Current Space Vector
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Balanced Sinusoidal Steady-State Excitation
(Rotor Open-Circuited)

| ima (t) imb (t) imc (t)
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Ima =y COSat; imb =I'm cos(a)t —1200); Imc

s (1) = IAm[cos wt20° + cos(wt —120°) £120° + cos(wt — 2400)42400J
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Relation Between Space Vectors and
Phasors
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Voltages in the stator windings
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Example

Vo (t) = 120v/2 cos ot
Vp (t) = 120v/2 cos(wt — 120°)

Ve (1) = 120+/2 cos(wt — 240°)
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