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1. (15%) Figure 1(a) shows an ideal three-phase AC-DC rectifier, load current I, is constant.

three-phase voltage and line voltages are shown in Fig. 1(b) for your reference.

Van

Sketch voltage of the diode D4 (at least one period), give your reasoning for the result. The

Vbn

VCFI

X
B

(@)

>
Fig. 1

~—"
(b)




- F 2= F

Jui

2. (15%) Figure 2 shows the voltage and current waveform of a power supply, find its power
factor?

(Hint: Fourier series expression of i(t) = ﬂsin(wt) + ﬂsin(3cot) + ﬂsin(5a)t) +..)
V4 3z 5z

A V sin(wt)
v(t) »{
A [ \/
i(t) I >t
Fig. 2

3. (15%) Figure 3 shows a buck converter, Vsis input, Vo is output, T is the switching period,
D is the duty, C is very large so Vo can be assumed to be a constant. All the components are
ideal. If the circuit is running at steady state and at the boundary between continuous and
discontinuous conduction mode, find I, and express it in terms of Vs, L, D, and T ?
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4. (15%) Figure 4 shows a three-phase DC-AC Inverter, input power source is Vi, n is the

neutral point. If switches S1, S2, and S6 are closed (turn on), what is the motor phase
voltage Van, Ven, Ven = ?
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5. (20%) Figure 5(a) shows a SEPIC Converter. All the components are ideal, and the circuit
IS running at steady state and continuous conduction mode. C1 is very large so vcican be
assumed to be a constant. Derive Vo/Vs= ? If the i1 and i.2 wave forms are shown in Fig
5(b), sketch the corresponding icy, isw and ip waveforms?
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6. (15%) Figure 6(a) shows a DC-DC Converter, transformer is already expressed in
equivalent circuit, Lmis the excitation inductance, core is completely de-magnetized at the
end of each period. Vs=150V, output voltage is Vo, output current is lo, T is the switching
period, and N1:N2=10:1, N1:N3=1:1. If vi~im and iL waveforms are shown in Fig. 6(b), find
and sketch i1 and vsy waveforms?
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