Power Electronics Applications, Midterm |

3¢, Bunyamin Tamyurek Saturday, April 09, 2005

@ The following graph shows the control signals of PWM with unipolar voliage swilching
method used for a full-bridge defde converter. The average mput voltage 1o the converter
18V, = 40V, and the switching lrequency is 10 kiiz

Wyt w Plot the instamtancous valluges shown in the graph.
et b. Find the average autput voltage V,= (v, (1)) ,
Y €. What is the frequency of output valiage wavefom V()7
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2 The full-bridge conventer shown below is controlled using PWM with bipolar voltage

¥ swiching. The de motor load shown in the figure requires a de voltage between -24 V and
{ *23 Vin order to achieve speed control, Find the runge of duty tatio of the switch T, that

would provide the desired outpul, The average input voltage to the converter sV, =100V,
anid the switching frequency is 10 kHz
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3) In a single-phase full-bridge PWM inverter, the input dec voltage comeas fram a stack of
hatteries that are connected in serics. The numbler of scries connected batteries is 30, and a
@ fully charged battery voltage is approximately 13.5 V. Becuuse of the low distortion required
i the outputy, (1), the inverier should be operated in the linear region (7. £1.0). The desired

output voltage is 220 Vrms. Based an these conditions, answer the following questions:

v o What is the minimum level ol discharge that can be allowed for the butteries?
b. What will be the range of modulation index (m_ ) that controller nceds to generate in
BT orderto produce 220) Vrms al the output of the inverter?
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The switch-mode inverter shown in the ligure above can be represented by the lollowing fall-

bridge topology.

on \OF

T
'1.-‘3{ a) Drow the wavelorm of the de side

currenl (7.) when the inverer is

operated  with PWM  bipolar

. voltage switching.

b) Indicate the devices comducting
during each interval of the
swilching cycle for only 3 eveles,
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