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(1) (25%) “Vector control” is commonly used in high performance AC motor drives today.

Although both induction motor and permanent magnet synchronous motor (PMSM) are

AC motor, implementation of vector control in these motor drives are considerably
different. Explain the differences?

(2) (25%) The phase inductance of interior-permanent-magnet type permanent magnet
synchronous motor (IPM-PMSM) is non-uniform with respect to rotor angle. Explain

how to measure d-axis and q axis inductances (Ld and Lq) of IPM-PMSM motor? You

may use any equipment commonly seen in electric machine or power electronics
laboratory.
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(3) (25%) The power supply of a DC-AC PWM inverter is Vi. The triangle PWM timer counts
up and down between 0 and 6000. If sinusoidal-PWM (SPWM) is used and it is desired

to output a stationary frame voltage: v, =0,v4 =-0.2Vi, calculate the timer values Ta,

Th, and Tc that will produce this voltage? (Note: As shown in the following figure, Ta, Tbh,
and Tc are the calculated PWM timer value for phase A, B, and C comparator,
respectively)

010
comparator
Ta _i>_phase A switches
Th ‘_i>_ phase B switches
0171
Te ‘_i>—phase C switches
timer
00

(4) (25%) Following figure shows a three-phase DC-AC Inverter, input power source is Vi
and n is the neutral point. If switches S4, S6, and S5 are closed (turn on), what is the
motor phase voltage Van, Ven, Ven = ?
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(a) Three-phase and stationary dg frame conversions:

fo=f
as = Tgs fos = fas
U PR
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(b) Stationary dq frame and rotor dq frame conversions:
i _ {cos@Ir —sin@r} s f _ { cos 6,
f s singy,  costr | f5 fo —-sing,
(c) Voltage equations for IPM-PMSM:
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