
Power Electronics and Drives Test 2

Number of Questions: 25� Section Marks: 25

Directions for questions 1 to 25: Select the correct alterna-
tive from the given choices.
	 1.	 Which of the following statement gives the protection 

of the GTO from the abnormal conditions.
(A)	 Turn-off snubbers to minimize over currents through 

the device during turn-off.
(B)	 Turn-on snubbers to minimize over voltages 

through the device at turn-ON.
(C)	 Stress reduction snubbers that shape the device 

switching wave forms.
(D)	 None of the above

	 2.	 Which of the following gives justification for using ide-
alized device characteristics.
(A)	 The temperature coefficient of the device on-state 

resistance determines the ease of connecting them 
in parallel to handle large currents.

(B)	 The power required by the control circuit deter-
mines the conduction losses in the device.

(C)	 On-state voltage or on-state resistance determines 
the ease of controlling the device.

(D)	 Energy loss per transition in the device is inde-
pendent on the switching times of the device.

	 3.	 The turn-ON time of the SCR is 10 µs for the pure 
resistive load, latching current is 60 mA and holding 
current is 45 mA is triggered by a short duration pulse 
and its is used in the circuit shown in figure, the mini-
mum pulse width required to turn on the SCR is?

10kΩ
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200V

(A)	 300 µs	 (B)	 250 µs
(C)	 750 µs	 (D)	 500 µs

	 4.	 A thyristor controlled inductor will work as a varia-
ble inductor or fixed inductor, respectively for firing 
angles.
(A)	 less than 90°, greater than 90°
(B)	 greater than 90°, less than or equal to 90°
(C)	 less than 90°, greater than or equal to 90°
(D)	 less than or equal to 90°, greater than 90°

	 5.	 The device turn-off time of an SCR used in single phase 
half wave rectifier is 550 µs. For what value of the sup-
ply frequency the natural commutation takes place for 
the thyristor?

(A)	 50Hz	 (B)	 100Hz
(C)	 150Hz	 (D)	 200Hz

	 6.	 The commutation circuit shown below, initially T1 is in 
ON state and load is carrying constant current of 10A. 
The capacitor is stored with 100V. The minimum con-
duction time of the thyristor T1 after T2 triggered is ?
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(A)	 0.702 ms	 (B)	 1.40 ms
(C)	 2.80 ms	 (D)	 3.51 ms

	 7.	 In the circuit shown below the two thyristors are com-
plementary commutated to each other. What will be 
the maximum current flowing through T1 when initial 
voltage across capacitor is 150V polarities as shown  
below. 

20Ω10Ω

T2

150V

T1
150V
+ -

(A)	 7.5 A	 (B)	 15 A
(C)	 30 A	 (D)	 45 A

	 8.	 A three phase half wave rectifier operates with supply 
voltage 441V, 50 Hz and feeding a pure resistive load. 
The average output voltage expression when firing 

angle a < 30° is Vo = p
3 3 V

2
cosa. The maximum instan-

taneous output voltage will be?
(A)	 180V	 (B)	 360V
(C)	 623.66V	 (D)	 311.83V

	 9.	 Which of the following is a characteristic of asymmet-
rical silicon controlled rectifier.
(A)	 Increased turn-ON time but reduced turn-OFF 

time.
(B)	 Faster switching frequency compared to conven-

tional SCR.
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(C)	 Increased reverse voltage blocking capability.
(D)	 Increased turn-OFF time but reduced turn-ON 

time.
	10.	 Unequal sharing of voltages occurs when the thyristors 

are connected in series due to 
(A)	 difference in forward conduction characteristics
(B)	 difference in reverse recovery characteristics 
(C)	 difference in reverse blocking characteristics
(D)	 thermal difference.

	11.	 The circuit for protection against noise signal used gate 
circuit of SCR is having
(A)	 a resistor in series with capacitor connected across 

gate and cathode terminals.
(B)	 a resistor in parallel with capacitor connected 

across the gate and cathode terminals.
(C)	 a resistor in series with capacitor connected in 

series to the gate terminal.
(D)	 a resistor in parallel with capacitor connected in 

series to the gate supply.
	12.	 In a 3 – f semi converter, for firing angle equal to 125° 

and extinction angle equal to 105°, each SCR and free-
wheeling diode conduct respectively for 
(A)	 55°, 50°	 (B)	 65°, 75°
(C)	 55°, 25°	 (D)	 65°, 105°

	13.	 A single phase semi converter feed RLE load such that 
load current is constant for a firing angle of 90°. The 
input power factor will be 
(A)	 0.866 lag	 (B)	 0.866 lead
(C)	 0.636 lag	 (D)	 0.636 lead

	14.	 A purely inductive load is controlled by a single phase 
AC voltage regulator using back to back connected 
SCRs. If the triggering angle of the SCR is 70°, the 
current through the two SCRs will flow for
(A)	 280° and 0°	 (B)	 220° and 0°
(C)	 110° and 0°	 (D)	 180° and 180°

	15.	 A DC battery is charged through a resistor R as shown 
in the figure.

IO

E

R

˜
2 V sinωt√

The SCR is fired continuously. If 
V = 220V(rms), E = 100 and R = 5 Ω, the power  
supplied to the battery will be?
(A)	 2000W	 (B)	 1084W
(C)	 542W	 (D)	 1000W

	16.	 If the turn-on time of a SCR is 7.2 µs, an ideal gate 
trigger pulse should have

(A)	 short rise-time and pulse width of 8 µs
(B)	 short rise-time and pulse width of 4 µs
(C)	 high rise-time and pulse width of 4 µs
(D)	 high rise-time and pulse width of 8 µs

	17.	 Two thyristors A and B have rated gate current of 150 
mA and 3A respectively
(A)	 A is GTO and B is conventional SCR
(B)	 B is GTO and A is conventional SCR
(C)	 Thyristor B may operate as transistor
(D)	 None of the above

	18.	 A single phase semi converter is operated from a 50 
Hz, 111V ac source. If a resistive load of 50 Ω is con-
nected at the dc terminals of converter and the average 
output voltage is 25% of the maximum possible aver-
age output voltage, the average load current will be?
(A)	 0.5A	 (B)	 0.6A
(C)	 0.78A	 (D)	 0.39A

	19.	 For a thyristor, maximum junction temperature is 100°C. 
The thermal resistance for thyristor-sink combination are 
θjc = 0.12 and θcs = 0.08° C/W. In case the heat sink tem-
perature is brought to 60°C from 80°C by forced cooling, 
the percentage increase in the device rating will be
(A)	 50	 (B)	 100
(C)	 41.4	 (D)	 82.8

	20.	 A 230V, 50Hz one pulse SCR controlled converter is 
triggered at firing angle of 60° and the load current 
extinguishes at 120°. The circuit turn-off time and aver-
age output voltage will be respectively
(A)	 33.33 ms, 155.31V	 (B)	 33.33 ms, 77.64V
(C)	 13.33 ms, 51.77V	 (D)	 13.33 ms, 103.53V

	21.	 A three phase full converter is supplying a purely resis-
tive load at 400V d.c. for 30° firing angle. The output 
voltage for 90° firing angle would be 
(A)	 0V	 (B)	 61.9V
(C)	 83.4V	 (D)	 112.5V

	22.	 The initial voltage across the capacitor is zero, if the 
SCR is triggered at t = 0s, the voltage across capacitor 
VC at the instant t = 74.5 µs is

SCR
3mH

3µF

100Π   

+

–
VC

(A)	 74V	 (B)	 80V
(C)	 92V	 (D)	 104V 

	23.	 A chopper circuit shown in figure is initially capacitor 
stored to supply voltage as shown in figure and SCR T1 
is in conduction by drawing constant load current of 
20A. The switching frequency is 500Hz. What will be 
the minimum value of the output voltage?
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(A)	 20 p	 (B)	 30 p
(C)	 50 p	 (D)	 100 p

	24.	 A single phase full converter is connected to an AC 
supply of 330 sin 314t volts. It operates at firing angle 

a =
4
p

. The load current is maintained constant at 5A 

and load voltage is 140V. The angle of overlap due to 
effect of source will be
(A)	 1.54°	 (B)	 4.53°
(C)	 6.62°	 (D)	 9.18°

	25.	 A thyristor protection circuit shown in figure is oper-
ated with source voltage of 200V and load resistance is 

20 Ω. The SCR can withstand a 
dV
dt value of 100 V/µs. 

If the snubber discharge current must be limited to 4A, 
what will be the value of snubber capacitor

D

20Ω

200V

C

RT

–

+
100 V/µs

˜

(A)	 44.5 nF	 (B)	 63.5 nF
(C)	 89 nF	 (D)	 127 nF

Answer Keys

	 1.  C	 2.  A	 3.  A	 4.  B	 5.  A	 6.  B	 7.  C	 8.  B	 9.  B	 10.  B
	11.  B	 12.  A	 13.  C	 14.  D	 15.  B	 16.  A	 17.  B	 18.  A	 19.  C	 20.  D
	21.  B	 22.  C	 23.  C	 24.  C	 25.  C

Hints and Explanations

	 1. 	Stress reduction snubbers that shape the device switch-
ing waveforms such that the voltage and current asso-
ciated with a device are not high simultaneously.
� Choice (C)

	 2.	 Choice (A)

	 3. 	Current flowing through SCR is i(t) =
V
R [1 – e–t/ t ] = IL

and τ =
1

10
L
R

=

i(t) =
200
10 [1 – e–10t] = 60 mA

P.W = tmin = 300 µs � Choice (A)
	 4.	 Choice (B)
	 5. 	For single phase HWR, circuit turn-off angle ωtc = p

tc =
1

2 2f f
p
p

=

From the options only at f = 50 Hz

tc = w
= µ

1
1000 s

o

hence tc > tq, natural commutation occurs.
� Choice (A)

	 6. 	The minimum condution time of T1 is = p LC

= ( )( )3 610 10 20 10p − −× × = 1.40 ms 

� Choice (B)
	 7. 	The peak current flowing through T1 is 

( )1
1 2

2S S
T peak

V V
I

R R
= +  

= 
2 150150

10 20
×

+ = 30A � Choice (C)

	 8. 	Vmph = V = 441 =
2

360V
3

 � Choice (B)

	 9. 	ASCR is made with reduced reverse voltage blocking 
capability which has an improved turn-ON and turn-
OFF times. Hence it has faster switching frequency 
compared to conventional thyristor. � Choice (B)

	10. 	During the reverse recovery process the SCR having 
low turn-OFF time should share the complete string 
voltage for a very short duration.

tq2

tq1
t

∆Q

IA

� Choice (B)
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	11. 	
A

K

G

RN CN

For the noise signal capacitor acts as short circuit hence 
all noise is diverted through the capacitor and will be 
wasted in the form of heat through resistance RN.
� Choice (B)

	12. 	For 3 – f semi converter, for α = 125o, thyristor and 
diode conducts for 55o only. Freewheeling diode con-
ducts for 105o – 55o = 50o. � Choice (A)

	13. 	Input power factor = o o

sr sr

V I
V I×

Vo = a
p

 +  1 cossV
, 

sr oI I
p a

p
−

=

For α = 90o

Input power factor =
a

p
pp

p

 +  × 
=

  × ×  

mV
1 cos 2

2

2

o

m
o

I

V
I

 

		           = 0.6363 lag � Choice (C)
Note: Always source current lags the source voltage.

	14. 	For pure inductive loads impedance angle f = 90o

But a < f
hence Continuous conduction exists and so both SCRs 
conducts for 180o. � Choice (D)

	15. 	Power supplied to the battery = E × Iavg

Iavg = 
q

q

w
w

p
−

∫
2

1

sin1
2

mV t E
d t

R

      = ( )q p q
p

 − − 1 1

1
2 cos 2

2 mV E
R

  θ1 = sin–1 
 

= ° = 
×  

100
18.75 0.327 rad

2 220

( )
( )( )p p

 × × × −
=  

× −  

2 2 220 cos 18.751
2 5 100 2 0.327

avgI Iavg = 10.84A

The power supplied = E Iavg = 100 × 10.84 = 1084 W. 
� Choice (B)

	16. 	An ideal gate trigger should have short rise time and pulse 
width should be greater than turn-ON time of a SCR.
� Choice (A)

	17. 	GTO triggering gate current is higher than that required 
for a conventional SCR due to multi cathode structure 
of GTO.� Choice (B)

	18. 	The average output voltage of a semiconverter 

a
p

=  +  
mV

1 cosoV

Maximum output voltage = 
2 mV
p

( )a
p p

 +  = 
2

1 cos 0.25m mV V

1 + cos a = 0.5
a = 120o

Average load current, Iavg = a
p

=  +  1 coso mV V
R R

= 
p

 + ×
111 2

1 cos120
50

o  = 0.5 A � Choice (A)

	19. 	Initially the heat sink temperature at 80oC. 

average power loss = 
1

j s
avg

js

T T
P

q
−

=
100 80

0.12 0.08
−

=
+

= =
20

100W
0.20

When sink temperature brought down to 60oC

2

100 60
0.12 0.08avgP

−
=

+
 = =

40
200W

0.2

% increase in device rating = 2 1

1

100
avg avg

avg

P P

P

−
×

= 
200 100

100
100

−
× ( )2 1 100 41.4%= − × =  

� Choice (C)

	20. 	Circuit turn-off time = 
2

ct
p b
w
−

=

2
2

3
2 50ct

pp

p

−
=

×
; 

2 1
3 50 75ct = =

×  ; tc = 13.33 ms

Average output voltage = Vo = a b
p

 −  cos cos
2

mV

= 
p

 ° − ° 
230 2

cos60 cos120
2

 = 103.53V� Choice (D)

	21. 	Average output voltage of 3 – Φ full converter,

0
3
p

a < <  
∵ ( ) a

p
= �3

cosm
o avg

V
V

p
= ×�

3
400 cos30omV
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3
461.88mV

p
=�

For
p p p

a
p

  < ∝< = + +    
�

o

32
;V 1 cos

3 3 3
mV

Vo = 461.88
p p  + +    

1 cos
2 3

= 61.9V� Choice (B)

	22.	 When SCR is turned on, VS =
1di

L idt
dt C

+ ∫

( ) ( )1sV
LS I S I S

S CS
= +

( )
2

1
1

SV
I S

L S
LC

 
 

=  
 +
 

( ) ( )= sinS

C
I t V t LC

L
Voltage across inductor, VL = VS cos ωot
VC = VS – VL = VS [1 – cos ωot]
VC at t = 74.5 µs

ωo = ( )( )3 6

1 1

3 10 3 10LC − −
=

× ×

ωo = 10540.92 rad/s
ωot = 10540.92 × 74.5 × 10–6

ωot = 0.785 =
4
p

rad

VC = 100 π
p  −     

1 cos
4

 = 92V � Choice (C)

	23. 	The minimum turn-ON time of the SCR is = LCp

TON = p LC

For step down chopper, Vo = d VS

ON
o S

T
V V

T
=

Vo = TON.VS.f

( )mino sV V f
LC
p =  

( ) ( )3 6
min

25 10 10 10 200 500oV p − −= × × × × ×

(Vo)min = 50 p V� Choice (C)

	24. 	Average output voltage Vo =
w

a
p p

−
2

cosm s
o

V L
I

( )p
p p

× × = −  
2 330 314 5

140 cos
4

sL

LS = 17.11 mH

Average load current Io = ( )a a m
w

 − + cos cosm

S

V
L

p p
m  = − +   ×  

330
5 cos cos

314 0.017113 4 4

µ = 6.627o � Choice (C)

	25. 	Discharge current Id = =max 4A
V

R

2 200
4

R
×

=

50 2R = Ω

The maximum
dV
dt changes across the thyristor

max

0.632 m

L

VdV
dt R C

  =    
0.632 2 200

20 100
×

=
×

 = 89 nF

� Choice (C)


	PART III: ENGINEERING MECHANICS
	Unit V: Power Electronics and Drives
	Power Electronics and Drives Test 2



