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(1) (25%) A 1 kW, 220 V, 6-pole, 60 Hz three-phase induction motor has a full-load slip

frequency of 0.04. What is the full-load speed (rpm)? What is the rated output torque
(Nm)?

(2) (25%) Consider a vector controlled permanent magnet synchronous motor (PMSM)

(3)

running at steady state. If the rotor frame g-axis and d-axis currents are 5 A and 2 A,

respectively. What is the line current of the motor? (Note: all the currents are expressed in
peak value)

(25%) The parameters of a 4-pole IPM-PMSM are: Am = 0.3 wb, Lgs = 40 mH, Lgs = 20
mH, and rs = 1Q. The motor is vector controlled, and its currents are regulated in the
rotor frame with negligible error. The motor is running at 1000 rpm, the d-axis current

command is set to -1 A, and the motor phase current is 2 A. Calculate motor output torque?
(Note: all the currents are expressed in peak value)
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(4) (25%) A 4-pole, IPM-PMSM motor is driven by the external load at a fix speed wo. The
terminals of the motor are open. What is the peak line to line voltage between any of the
two motor terminals?

Reference: (2% HER)

(@) Three-phase and stationary dg frame conversions:

f.="f
N ® qu = fas
1 V3
=5t T I
ds = 75 'as /5 'bs
fcs = _fas - fbs \/§ \/§

(b) Stationary dq frame and rotor dq frame conversions:

fos _|cos O, —sing, | f fos _ cosg,  sing, | f
fr| |sing, cos, | fS| | fS| [-sing, cosé, | fL
(c) Voltage equations for IPM-PMSM:

r 18 ir
Vgs = (rS + qus)lqS + o, Ly g + 0 A,

Rotor frame: ; o
Vis = (rs + Ldss)lds - a)rL

A
as 'gs

Am: flux linkage from PM, Lgs, Las: q and d-axis inductance, rs: phase resistance.
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