[E—
o
([@p]

$o%
Ty
o
Iy

4%
St
=

@H

=

ARFA

rxsr [ [4) BT pes = 100 4 -

FHOE AR ALELITE 0 2 LA o

2IVERIPFE RS ERHr 0 TR AL
LR ) PE o

Tl R 2L E
IVt F-ﬁ’ﬁo

(1) (25%) The driving circuit for a brushless DC motor uses a resistor to sense motor current
for control, as shown below. Consider the period when S1 and S2 are the conduction
switches, where S2 is always on and S1 is switching to control motor current. Following
figure shows the switching waveform and motor current in this period. Let the voltage of
the sensing resistor be Vs, and the sensing resistor is 0.1 ohm. Sketch Vs waveform with
proper unit and explain your answer.
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(2) (25%) Consider a vector controlled permanent magnet synchronous motor (PMSM), the
motor is running at steady state, and the rotor frame d-axis current is -1 A. If the peak value
of the motor line current is 3 A, what is the rotor frame g-axis current?



(3) (25%) A 3-phase, 4-poles IPM-PMSM is stopped at the rotor electrical angle & =120°. If
it is to produce a phase voltage vector in the rotor frame:Vy =10e®" , what phase voltage
Vas, Vbs, Ves Should be applied to the motor windings ?

(4) (25%) A 4-pole, PMSM is driven by an external load at 2000 rpm. The motor’s terminals
are open. A voltage meter is used to measure the root-mean-square (rms) line to line voltage
between two terminals. If the measured rms voltage is 65 V, use this information to
calculate the rotor flux linkage Am?

(Refer to the motor model in the following reference equations)

Reference Equations: (&% H1E=)
(@) Complex vector transformation:
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fo=f,—jf,= fabC:%( f,+a-f,+a’ f,), where a=

(b) Three-phase and stationary dg frame conversion:

fas:fs f f

qs: as
fbs:_zqu %fds fo—f — g
f :_f _fb ds \/5 as \/§ bs

(c) Stationary dq frame and rotor dq frame conversion:

r _ A6 §5 s _ 6, gr
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e? = cos(d) + jsin(0)

fe| [COSO, —sing | 2 fo| | COSO, sing, || fo
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(d) IPM-PMSM motor equatlons
Ve = (1 + qup)|g5+a) Lds i+ oA
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Rotor frame:
Vds

e m'qs gs'ds

For SPM-PMSM, Lgs = Lds = Ls
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