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In the circuit of Ftg . jh~.1~L=30 pH. C= 120 pF. I f  thyristor Q is turned on 
at I =O, sketch to scalo the subsequent time variations of i, rL. cc, and iD. Capacitor 
Cis initially charged to Vco = - 75 V. 
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(a) Calculate [he average output current lo and h e  average outpul voltage Vo. 
(b) Calculate I,,, and lmjm. 

. (c) C;l!culate the aver;<grv;~lue a l  the source current i,. 
(d) Sketch to scale the time vari:ilions of  I : ~ ,  io. i ',,, i,,, i n l ,  i r,i. i,, 
(e) Explain in what way the time varialiuns uf r., and i, differ frorn those ,hat 

would be obtained with the type .# chopper C;/t,&gv;lg pr.6- b; + i, - 

. . i. . , I  ' I . ;  i ; I 
. /  b : ( . G,'c . 3 -8 3 lu/ 3 C .pe-c'y k.. L- >: .:;. i = i 
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" In h e  inverter v=500 V and T = 2 W  p. The load is an RLC T7 
rcncr circuit lor which R - 1.2 Q. oL= 10 Q. I / u C =  10 Q. The gating signals are as  
shown i 3 ~ ~ ~ , f  c. ,,,, I , . / ,  ,//I 

(a) Sketch to  scale the wa\.eform of to. I,, iQ,  i,, and 1 7 ~  ,. Higher harmonics 
than the fundamental component may be nsglected. - 

''0 

(b) Calcu!ate the m,s and average thyristor and diode cuner.ts. - 
2 - "91 1J> c If the turn-off time of the thlrislors is 50 (is. state whether forced cmnu:s -  - 

( 1 . 2  

tion will hc  reqaired an2 dete:mine rhr thyrlrtor current at the ins:ant of cornmula- jy, ' I ,? 

lion. 1.> 

t.8, 
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I ,  

: ic-/o/ (21 Cz lc~~ia te  C?e nus values of the i ~ n d a m c n t a l  fifth. and s n e n i b  hann0.c 
ComponenIs of the output voltage for  a pulse width of 90'. 
0 Sketch the required gating waveforas if the output voltage co is to be 

defined under all load conditions for a pulse-xidth of 90'. 

, 
The ms value of the fundameozal component of the output in the bndge 

in\.ertcr of ((c_qmust be 0 . 4 5 g  when g is the source voltage. Calculate the 

pulse-width required. sketch to scale the waveform of c,. and dc:erzzc 
harmonic distortion factor K, for voltagc ro il: 

(a) Volu le  con:rol by sinele-pulse modulation is employed. 
(b) Voltage control by multiple-pulse modulation is ernplojed ;n . * h i e  :terr 

are LO pulses per half cycle of to. 

Harmonics hi+\er than the seventh may be neglected. 
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(a)  Calculate the timc I, availablt for turn-off of thyristor Q,.  
(b) Calcul~rc the tota: cummuution intenal I,. 

( c )  Skelch to scale the time variations uf ic. i,,. i,:. i,,, i p ,  iD , .  r.? "st 
(d) Dctemine the time a\,ailablc for turn-off of thyristor Q,. 
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