EE595S
Homework 4, Problem 4

Parameters
Vpatt = 200 Lq =11.4-10 3 A;v:: 0.005
ro:= 2.98
rbatt = 2 Ld = Lq S
Cdc := 1000-10 6 A = 0.156 P:=4

Steady-State Operating Point
T =1 Orm = 200
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igs0 = 1079 a0 Since d-axis voltage is zero - because of phase shift
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Vgs0 = Tsigso + @0 Am + Lg-@ridso

Vgso = 83.677

_ Vbatt'cos(d)vo) - \/ Vbattz'cos(d’vo)2 - 6'COS(d’VO)'VqsO'(iqSO'Cos‘(‘l’vO) - idsO's‘in(‘l’VO))
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mo :
mg = 0.421

Vdco = Vhatt ~ %mO'(iqSO'COS(‘va) ~ igs0Sin(yo))

Vgeo = 198.65
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The 1/2 is because m=d/2 for
sine triangle modulaton

The output is mechanical rotor
speed
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mHdB, := 20.0-Iog(|Hi|)

aHdeg, := arg(Hi)~ 180
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By inspection, the gain margin is infinite, the phase margin is roughly 20 degrees



dsO




