PowEeR ELECTRONICS AND DRIVES TEsT |

Number of Questions: 35

Directions for questions 1 to 35: Select the correct alterna-
tive from the given choices.
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Which of the following statement is correct.

(A) i always present and a non-zero value.

(B) V, always equal to supply voltage

(C) 1, always present and non zero value

(D) free wheeling diode used for get use of trapped
power in inductor, cut off the negative portion of
voltage and smooth the current ripple

3. A single phase inverter as shown in figure below

Which of the current wave form is true
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. Negative triggering the gate of SCR protected by sepa-

rate protection circuit because it will

(A) harm the thyristor life

(B) result in to turn off of SCR some time
(C) produce unpredictable operation

(D) produce higher loss

. For very fast switch action at low power

switch is used
(A) SCR
(C) MOSFET

(B) BIT
(D) GTO

. A six pulse half wave rectifier converter convert two

set three phase supply to a single out put. What will be
the minimum current handling capacity of each diode.
(Source voltage. V. =100 V) (R, =20 W)

(A) SA (B) 1224 A

(C) 2121 A (D) 7.07A

7. A three phase Bridge rectifier as shown.

Which is more suitable sequence of operation for max-
imum out put
(A) DD,D.D,, DD, DD,DUD,DD,

1 6 3 T34 T4 56
(B) D,D,D,D,D,D,,D,D, DD, D.D,
(C) D,D, DD, D,D,, DD, DD, DD,
1

(D) D,D, D,D,, D,D,, D;D,, D.D,

17227727 T3

. I Dual converter the reactors are connected to

(A) Limit the ripples in current
(B) Limit the circulating current
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10.

11.

12.

(C) Isolate dc component.
(D) Make continous circuit current

In a dual converter rectifier working with o, = 60° then
the inverter firing angle o, =

(A) 60° (B) 300°
(C) 120° (D) 240°
A
Ao D
B
B ! y [
© 1T “é\’\é L
230V
C
Co 1|'>|r(_)|_ i
3
FD
No

Each thyristor triggered using common continuous
triggering signal; neutral to line voltage is 230 V.
Conduction angle for switch D, is

(A) 0° (B) 120°
(C) 180° (D) 90°
S
+
L
V=100V FD o)
A
D
o

The circuit as shown with duty cycle of switch, D =0.5
will follow

(A) unity voltage ripple factor

(B) voltage ripple factor more than unity

(C) voltage ripple factor less than unity

(D) No ripples

CH oo
o e .
-------- 10Q R
1HS-
V=90V FD + oy
0
D=05 -
20V —
o T

The circuit having chopping frequency of 1500 Hz.
What will be the maximum ripple current flow through
the inductor

(A) 0.0116

(B) 7.5x10° A

(C) 0.0212A

(D) 0.015A

13.

14.

15.

T1 T2 T3
N
PP
1 |7l

T . T5 Te

m sinot

6 identical switches of forward voltage handling capa-
bility of V' =400_

S

i =100A

The circuit has peak power handling capacity of
(A) 240 KW (B) 480 KW

(C) 169.7 KW (D) 80 KW

—f
~

A single phase DC motor drive as shown which of the
following is right for the circuit on the assumption of
La>>ra.
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A thyristor controlled induction motor working at a slip
of 0.02 fed from voltage controlled source inverter as
shown

<
TmHIM< Z —




16.

17.

18.

19.

Operated at 50 Hz, 6 pole machine. The speed of rotor
will be

(A) 1000 rpm (B) 2940 rpm

(C) 980 rpm (D) 3000 rpm
Commutation circuit as shown in figure.
Tm
100 A
o 1'>|P >
+ ic
_—+V,
N -
_ o}
A A
V, =200V D
! |
_ D L
O

Having L =20 uH and C'= 50 pF, ¥/ = Vfor a constant
load current of 100 A. What will be turn off time for
main thyristor T,

(A) 125us (B) 10 ms

(C) 25ms (D) 100us

A simple load commutation circuit as shown in figure

1%
T
20Q
100 sin ot
T 20V

works for a long time after 3 years the internal voltage
of battery change by the function

EBZmery = (20— 1.2 x years) volt

What will be the present triggering angle for continu-
ous gate triggering mode.

(A) 9.44° (B) 11.54°

(C) 13.65° (D) 0°

Inverter controlled with pwm method with pulse width

of 160° in each half cycle. What will be the total har-
monic distortion (THD)

(A) 0.54 (B) 0.3617
(C) 0.72 (D) 0.35
|
Diode 100 Q
<>200 sin ot
30V
T

What will be the value of power dissipated in the
resistor
(A) 33w
(C) 405w

(B) 66.2w
(D) 63.6w

20.

21.

22.

23.
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1
-I: v, T,
Inverter arrangement as shown in figure having ¥V, =
100 A and R = 10 W what will be the maximum value
of 5" harmonic component.
(A) 2.54 A (B) 1256 A
(©) 0A (D) 20.12A
A three phase 120 degree mode voltage source inverter
connected to a resistive inductive load, R = 10 Q, L =
200 pnH. What will be the load power if inverter source
voltage is 100 V dc.
(A) 166 W (B) 500w
(C) 866 W (D) 288 W
A circuit as shown in figure triggered by resistance fir-
ing circuits

200 sin ot
©) 5

Thyristor rating of /, = 200 mA
[,=180mAV = =20V
V _=15VR =5KQ

g min 2 min

R, =5.666KQ

2 max

What will be the value of R for sure turn ON of SCR
at ot = 45°

(A) 555.55Q (B) 823.57Q
(C) LIKQ (D) 932.29Q
Tm
~C 80 A
e T
+H G m L
vV o
Vo, A
D
K
O b -

Commutation circuit as shown in figure having L = C =
1 m units and ¥, = 120 V maximum voltage a capacitor
can store. What will be the minimum current main thy-
ristor can be handling.
(A) 120A
(C) 200A

(B) 80A
(D) 240 A
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24. A voltage source inverter arrangement as shown figure. = 28. A boost converter feeds a resistive load from a battery
source. Switch is operated at 5000 Hz with duty ratio of
0.4

100V T 91212

200uH

§3OQ

20V CD Z;EZ _;oo uF

Operated in 180° mode, 50 Hz the peak to peak value

of 7, will be What will be the average source current in steady state
(A) SA (B) 25A (A) 4.16 A (B) 0.66 A
(©) 10A (D) 0A (C) 3A (D) 1.851 A

25. A separately excited dc motor has rated armature cur- | 59
rent of 25 A and rated armature voltage 180 V. The
power supplied by a step down chopper at a switch

10 mH
frequency of 5 KHz used to control armature voltage. ) ﬁ Wm

. A type — 4 chopper circuit source voltage V, = 200 V
chopping frequency 500 Hz Duty cycle D = 0.3

Neglecting all the losses L, = 0.2 mH armature resis- + T 20 i
tance Ra = 1 Q Duty ratio of the chopper to obtain 60%

rated torque at rated speed and the rated field current v AFD

is ’ T 25V

O

Z\CH

The maximum current i is

_ L, (A) 21.799 A (B) 342A
C) 250v  /\p A (C) 875A (D) 2625 A
VN ° 30. A 120 kW, 400 V, 1800 rpm separately excited dc

motor is energized by 420V, 50 Hz three phase source
through three phase semi converter. The voltage drop in
brushes and thyristor are 5V

(A) 0.68A (B) 0.6A
(C) 0.82A (D) 0.62A k=1.8V.S/rad
26. A single phase bridge inverter fed from 100 V dc con- f,=0.1
nected to RL load of R =5 Q & L =0.01 H determine Vv
the current of 5™ harmonic content when inverter oper-
ated at 50 Hz two pulse PWM method of d = 45°
(A) 2.82A B) 2A
© 1A (D) 5.6A At no load armature current of 25 A what will be the no
27. The chopper circuit as shown the thyristor T operated load Speed at ﬁring angle of 45°.
at a duty ratio of 0.8. What will be the value of critical (A) 2528.6 rpm (B) 3000 rpm
inductance L for which the current falls to zero (C) 17774 rpm (D) 2590.1 rpm
L
o T '|>|(O i, lo=2A 31.
500 Hz
1. GTO
L 1ov]
100V J\FD 0 o 3
D T niipl
R
o | 0

(A) 4.96 mH (B) 8.66 mH A 10 volt pulse generator made by using GTO

(C) 8mH (D) 4.851 mH L=0.1H., C=10 yF.



Consider all devices are ideal what will be the fre-
quency of output pulses.

(A) 2214.5Hz (B) 322.5Hz

(C) 1121.3Hz (D) 159.2 Hz

Common data Questions 32 and 33:
A single phase half wave converter with RLE load as
shown

|

0

L1
T R
L
G) 220 sin ot
50 Hz
T 24V

Conduction extent up to 200°

32. The average load voltage is (if continuous gate pulses
given to SCR).
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(A) 80.34V (B) 7879V

(C) 68.52V (D) 7241V
33. Circuit conduction time of the circuit

(A) 0.05s (B) 0.02s

(C) 0.01s (D) 0.65s

Linked Answer Questions for 34 and 35:

34. A single phase inverter operated at single pulse PWM
method 2d = 72°; N = 1. The 3" and 5" frequency com-
ponent voltages are

(A) 04V;0V (B) 0.285V;04V.V
(C) 0.2854V,0V (D) 03V,0V

35. The inverter replaced with N = 2, two pulse width
modulation.

The percentage change in third harmonics is

VII;rm: Ne V03rms N=2

x100

O3rm.wN:l
(A) 50% (B) 47.2%
(C) 60% (D) 62.5%

ANSWER KEYSs

1. B 2. D 3.C 4. B 5. C
11. A 12. D 13. B 14. B 15. C
21. B 22. B 23. C 24. A 25. A
31. D 32. B 33. C 34. C 35.B

6. D 7. B 8. B 9. C 10. D
16. D 17. A 18. B 19. B 20. A
26. B 27. C 28. D 29. A 30. A

HINTS AND EXPLANATIONS

1. The output current wave form of RLC circuit will be an
AC
|

0

Conduction extent; when current was in forward direc-
tionie, 0 — 1

7 — 2 1 direction was opposite

that is, diode only conducts 0 — 7. Choice (B)

2. More accurate answer is Choice (D)
3. The output voltage wave form

s

<«T—>

Ry <«T—>

s

atD D, Path

+V
I= LS Xt+ 1, (—ve)

N
I =—XT +]  (-ve)

max L initial

At D, D, Path

-V,
I = LSxT+1. ,(+ve)

max initia,

So Choice (C) is correct. Choice (C)
4. Choice (B)
5. Choice (C)

6. For 6 pulse operation at a time one switch is closed. The

maximum output switch can give when it is closed.

180
At <90+ — < a
2n

180
<90+ T ('n=206)
75 <o <105
i.e., The maximum current
¥, N2x100
= ? = T =7.07A
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10.

11.

For maximum current of 7.07 Ampere, the diode
should have minimum current handling capacity of
7.071 Ampere Choice (D)

For maximum output at a time two phases conducts and

3
each set conducts for ——and each diode ——

6 3 degree
V
° Va Vb Vc
§<—120°—>i«—120°—>§
% [ D] D [ D |
D6 | DZ | D4 | D6
Choice (B)
Choice (B)
For a dual converter firing angle are related by
a, +a,=180°|a, =60°
a, =180 —a, = 120°. Choice (C)

We can remove Diode from this circuit. Diode has no
role in conduction

V., V,, V. each are more positive 0 — 120°, 120 — 240°,
240 — 360° respectively

V.= V2 % 230 sin ot

V,= 2 x 230 sin (o - 120)

D, is forward bias

When V sin 0 > 230

V2 %230 sin 6 > 230
0 >45°
i.e., D forward bias from 45° to 135°

Conduction Angle will be

135° — 45° = 90°. Choice (D)

rms” ay’

Voltage ripple factor =

vo=a Vv, =aV,

av

2 2172
vRp- |Y 0Ty
a’V

a=D=05 Choice (A)

12.

13.

14.

15.

16.

Ripple=A1T

14 R
AT = —tanh| — | here 4/L >> R
R 4fL

R -0
Then AL
A =Dy R
max - R 4]L
Vi
Al =
max 4ﬂ
ie, Al = LA —
M B hna T 4L T 4x1500x1
=0.015A. Choice (D)
| V2 x 400 | N2 x 400 | V2 x 400
| ~ N~
L1 | %l max
VAR A | U
1% L1
O
Vpcak = 3 Vmax peak
=3 x /2 x 400
=1697.056 V
Ipeak = max peak
=2x 100 x N2 =282.84 A
Peak power =V L
=480 KW. Choice (B)

Option (b) right; every motor is working under the con-
dition of L >>r internal resistance of motor very less.
High inductance oppose ripple. Choice (B)

The machine operated at 50 H .
P=6

50 H,

Synchronous speed N,

. 201
Le, N = 3

A slip of S=0.02
N.=(1-S5) N =980 rpm.

= 1000 rpm

Choice (C)
. , o dav,

Circuit turn off time for main thyristor I = 07

at voltage commutation for constant current /;

i.e., ]0 = CTC



17.

18.

19.

20.

V.
When V=V turn off the switch I,= cT“

V 200
t=c—==50uX—— =100 ps.

hoice (D
I, 100 Choice (D)

The SCR is at a state of continuous triggering mode so
SCR will ON at forward bias condition.

ie., 100 sin ot > E

Battery voltage After 3 year

E._ =20 -12x3=16.4Volt

3year
ot = sin’’ (E) =9.439°
100 '

SCR ON after 9.439° to (180° —9.439°)

triggering Angle = 9.439°. Choice (A)
V V}“IMSZ - Vlz
THD = ———; 2d =160°
1
d=80°
V', = rms fundamental frequency signal
< 4V
V,= Z 2% sin " sin nd sin not
n=1,3,5 N7
4
V. = —=sin80°sin nwt
'
7y = 1.2538 v
( l)rmsi \/E s
(V) = 0.8866 V.
2ia
1 2
Vo™ [ | Vidor
T s
7
2d
=V, |[—=094287
T
J(0.94287 )" — (0.8866V, )
THD = =0.3617.
0.8866V .
Choice (B)

The switch forward bias when 200 sin o7 > 30V
ot = sin™! (ij =0.1505rad
200

200 sinwt —30
100

0455100 siner —30 '
L= | [2ERET o =08133A
2n 100

Power dissipated across resistance of 100 Q
is=FP R=0.81332x 100 = 66.159 W.

0.1505

Choice (B)

The output wave form is like

V

s

ot

21.

22.

23.

24.
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The fourier series representation of above output
voltage.

= V
V. = —sin nwt
0 ,,:123‘,5 nn
V, V,
[ =0 1. =29
on R 5 R
47, insor I = 00
757Z><IOSIH wt s —Snx1072.5464A.

Choice (A)

The average voltage across the inductor for a com-
plete cycle is zero and also the power dissipated across
inductor per cycle is zero So,
2
[Vphase ]

P
The load power only due to resistor =

phase R
V V
= 04082V, = —£ = 40.82 volt
phase
ower (40.82 :
‘;hase _{ m S _ 166.62 Watt

for 3 phases = 166.62 x 3 = 500 Watt. Choice (B)

For sure turn ON triggering I, should be Lo only when
Vo=V =20V

g max

) . R,
ie., V, =200sin ot [ 1- LR
1 2

ot =45°

o 5K
20 =200 (sin 45°) |1-
SK+R

R, =823.57Q.
V=120V

Choice (B)

C .
The current through the capacitor I, = VC\/; sinw,t

1y .
=120 |-Esin ot =120 sin ot
Vi

I, max =120 + 80

I, .=200A Choice (C)

A voltage source inverter load current through inductor

is V= L%; jdi:j%dt

T
for 50 Hz 5 time current flow in one direction of slope

T
and another —

> time other direction of slope

T= L=.02 sec Z=O.01 sec
50 2
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1
-
IR
_|
o~

i L[Lyu ] =[]
100 =~ dr 0.01
100x0.01
o, = 0.2
21 =5A Choice (A)

25. V=E,+IR,
180=E, +25x 1
E,=155V
60% rated torque
1=0.6x25=15A
V=155+15x1=170V
v, 170

D=-"2 =—=0.68 Choice (A)

v 250

26. For two pulse PWM method
= 87, nd .
V= — gin ny sin — SIn nowt
,171,23“,5____ sin 7y sin =
Here = d =45°
) n—-2d  2d
VTN 2N
N =2 pulse
180-90 45
V=3 Ty
y=52.5°

1 5% 45
y = 8 Oo{sm( : )sin(5x52.5)sin5wt}

3 SXm

Z = R* +(njolL)’

n

= 5 +(5x2x7mx50x0.01) = 16.484

V., =-46.65 sin wt
Vi  —46.65 sin5wt

5T 7 16.484
2.829

5

g sl =

e
27. For dc — dc converter the critical inductance value.
(Vs B VO ) p2
N, 1, 0
21 ViR,
V,=aV.=08x100=80V
I,=24
Power P = VI = 160 Watt
=500
(100-80) y 80°
~ 2x500%100° 80x2

=8x10° H=8 mH. Choice (C)

T Amps = 2A. Choice (B)

28. In a Boost converter the average current through capac-

itor is zero.

V.
V, =——==3833V
1-D

When switch is closed then | IC|: | IO|
| |

s 0
200 uH l;
30 Q
20V

When switch is open

Average current through capacitor = 0
(~1,)xDT+({ -1)(1-D)T=0

I,=(1-D)I
I0
L=1D
4
]OZE
v, v, .
I = = — = 1.851 A. Choice (D)
(-D)R ~(1-D)

1 =3 =
max R i R
—e
-3

T:£=10><10 —5%10°
« R
T =03xT

—03x —=6x10"s
E=25
R=2
I.. =21.799 A. Choice (A)

. Converter O/P: K= 1.8 Vs/rad

Ra=0.1Q
3V,

V. = 2—(1+cosa); a=45°=484.134 V
n

Converter motor equation.

484.134=E +1 r +5

=Ko +25x.1+5
27N,

®, =264.79 =

N, =2528.6 rpm Choice (A)



31. Here all devices are ideal GTO is the device closed
when positive gate current applied on gate and off when
negative gate current applied
i.e., Gate circuit

10V

c switch ON

switch OFF

L.
Voltage across the capacitor V= Zjldf

C
[(t)=V. ,— sinwt
0= V7

1
VSZIOVOJZE

1
L=0.1Hf = =159.15 H
/= oI “
C=10 uF o =1000
i (1)=0.1 Amps
i (£)=0.1sin 1000 ¢
1
= —\|idt
vl
=_—1Kx\/§.coswtxw
c L
=V cos ot

V_is the voltage for gate triggering. The frequency of
gate signal is the frequency of switch ON and OFFE.
i.e., out put signal frequency is

f=159.15, =159.2 Hz Choice (D)
V. (cosa—cos
w2 v =" ( B)
2n|+ E(2n+a-p)
.4(E]
a=sin"" | —
Vm
= sin” (ﬁ) =6.2629°
220
B=200°
V,=78.791 V. Choice (B)
33. The circuit on form a to f3
alotLP
-a
B

on

w
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ton=0.01076 s

\
\

L > ot

a &
B

Choice (C)
4V, & sin not |
4. V)= — is the standard output
T =135 n

signal when it is operated N = 1

Single PWM
4V, & . . . 1
v, =—" Z (smﬂsm nd sin na)t)—
T =135 2 n
4y,
Vi = ~—[-0.951056| =0.2854 V
o = 1 S
4V

V= Bxon [—1 xsin 0] =0V Choice (C)

35. N=2,2d=72°
Multi pulse modulation D = 36°

o O],

0
‘<—N—>T

2x4V, & . . nd . 1
V= > z (sm nysm%smnwt)x—
n=1,3,5

/A n

B n—2d+i
N+1 N
180-72 36

+__

3 2

14

o

y, -5 [ in(3x54)s
= Sin Sin
B 230
=0.15005 ¥/
Percentage change
Vo3,,m - Vo3
e

03!‘7/1:
N=1

(0.2854—0.15)V.
= T T 100 = 47.420
0.2854 V. 47:42%

3X36}

Choice (B)



	PART III: ENGINEERING MECHANICS
	Unit V: Power Electronics and Drives
	Power Electronics and Drives Test 1



