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Let V,, =2300£0° V rms in the balanced system shown in figure below, and set Ry=2Q.

Assume positive phase sequence with the source supply a total complex power of
5= (100 + j30) kVA. Find (i) I, (ii) V,,, (iii) Zp and (iv) the transmission efficiency.

Pax b hase 29 wivadot gy cud [12 marks]
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Q1 (b)

I‘-L(ln*?m{.ﬂ}oﬂ QHJUQHQ::I = R'?G.i wes af .I,aocﬂ,
M pOVRS. cupplied
3X 15 B X 113612 x 106

looXxIip?

X100

A 24-slot (2 layers), 2 pole dc machine with 18 turns per coil has wave winding. The
average flux density per pole is 1 T. The effective length of machine is 20 cm and radius
of armature is 10 cm. The magnetic poles are designed to cover 80% of the armature
periphery. If armature angular velocity is 183.2 rad/sec,

Determine:

(i) The induced emf in the armature winding.

(ii) The induced emf per coil.

(iii) Induced emf per turn.

(iv) The induced emf per conductor.
[12 marks]
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Q.1(c)| In a single phase full bridge PWM inverter, the input DC voltage varies in a range of
295 - 325 V. Because of low distortion required in the output V;,, m < 1.0. :
() What is the highest V;, that can be obtained and stamped on its name plate as its
voltage rating?
(i) Its volt ampere rating is specified as 2000 VA, that is, V; % I, = 2000 VA where i, is
assumed to be sinusoidal.
Calculate the combined switch utilization ratio when the inverter is supplying its rated
volt amperes.
[12 marks]
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d)

(i) SBI bank hyderabad branch vault has 3 locks with a different key for each lock. Each
key is owned by different person. In order to open the door atleast two people must
insert their keys into the assigned locks. The signal lines, A, B and C are 1 if there is
akey inserted into lock 1, 2 or 3 respectively. Find Boolean expression for the variable
Z which is 1 if the door is open?

[8 marks]
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Q.1(d)

(ii) Give the limitations of K-map?
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Determine the range of values of K (K > 0) such that the following characteristic equation
has roots more negative than s = -1.

s> +3(K+1)s2+ (7K +5)s+ (4K +7) =0

Replow § 57 21 {or .gl\j-!),ﬁngi [12 marks]
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Q.2 (a)| For the circuit shown below:
& R=20Q
120 V(rms) ()
s L=00H
If the delay angle is 45°,
then determine:
(i) an expression for i(®f).
(ii) the average load current.
(iii) the power absorbed by the load. ~
(iv) the power factor. ###,f’ L
. 2R [20 marks]
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Q.2 (b)

Ks®

A control system is represented by unity feedback control system G(s) = GiNEeD)

Draw Nyquist plot for above system. At what value of @ does Nyquist plot interests the
negative real axis, Comment on stability of system by analysis of drawn Nyquist plot

for different values of K. Find whether system is stable for K =2 or not.
[20 marks]
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Consider the bistable circuit shown in the figure below:
+V
RZ
R, MW
R, v
My M ) ¥
J_ —oV,
e %, o——]—
vV, B .

The op-amp's positive-input is connected to positive voltage source V through a resistor

R,.

(i) Derive expressions for the threshold voltage V.;; and V;; in terms of the op-amp’s
saturation levels V*, V-, resistors R,, R, and source voltage V.

(ii) LetV*=-V-=13V, V=15V, and R, = 10 kQ. Find the values of R, and R, that
resultsin Vo, =+49Vand V,;, =+5.1V.

20 ks
When Ouwtpuwd [20 marks]
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Mhen YT =13V Solving ofD)
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Q.3 ()

The T1 carrier system used in digital telephony multiplexes 24 voice channels based on
8 bit PCM. Each voice signal is usually put through a low pass filter with the cut off
frequency of about 3.4 kHz. The filtered voice signal is sampled at 8 kHz. In addition, a
single bit is added at the end of the frame for the purpose of synchronization.
Calculate:

(i) the duration of each bit,

(i) the resultant transmission rate, and

(iii) the minimum required transmission bandwidth (Nyquist bandwidth).
[20 marks]
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(b)

(i) Two dc shunt generators are rated at 250 kW and 150 kW, 400 V. Their full load
voltage drops are 3% and 6% respectively. They are excited to no load voltages of
410 V and 420 V respectively. How will they share a load of 1000 A and determine
the corresponding bus voltage?

(ii) In above question, the two generators are excited to equal no load voltages. What
should be the percentage voltage drop of 150 kW generator in order that they share
load in proportion to the ratio of their ratings? What is the no load voltage for a bus
voltage of 400 V and load current of 1000 A?

Valtage diop D QL = 2X4q00

Male

5> x4y
#_,_///X(
Vt}l}ﬂj} diop 9{)/%: 400X 6 4y

[20 marks]
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A 15 MVA, 6.6 kV star connected generator has positive, negative and zero sequence

reactance of 20%, 20% and 10% respectively. The neutral of the generator is grounded

through a reactor with 5% reactance based on generator rating. A line to line fault occurs

at the terminals of the generator when it is operating at rated voltage. Find current in
_ the line and also in the generator reactor.

(i) When the fault does not involve the ground.

(ii) When the fault is solidly grounded.

[20 marks]
YL wn X;":'JO-?"PD KnEJO'OSPU
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The six pulse converter shown below has a delay angle o = 120°. The three phase AC
system is 4160 V (rms) line to line. The DC source is 3000 V, R = 2 Q and L is large

enough to consider the current to be purely DC.

(i) Determine the power transferred to the AC source from the DC source.
(ii) Determine the value of L such that the peak to peak variation in the load current is

10 percent of the average load current.

V
(Assume normalized harmonic voltage V_ﬁ = (.28, for n = 6)
mL
+ 7
I
R
3 - ¢ supply
50 Hz L Y

[20 marks]
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(b)| (i) Consider a plant given by,

X = Ax+ Bu
0 1 0 0
where, A=|0 0 1|, B=|0
-1 -5 -6 1

The system uses state feedback control u = -Kx. Let the desired closed loop poles are
s=-2+jd,s=-2-j4,s=-10
Determine the state feedback gain matrix K using transformation matrix T.
[10 marks]
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Q.4 (b)

(ii) A unity feedback system has the forward path transfer function

G(s) =

K;(25+1)

s(55+1) (s +1)

The input r(t) = (1 + 4t)u(t) is applied to the system. Determine the minimum value

of K, if the steady state error is to be less than 0.1.

[10 marks]
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(c)

Consider the following transfer function of an IIR system:

(1-z1)?3

)

Realize this system using cascade and parallel forms.

H(z)=

[20 marks]
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(a

L

A Buck-boost converter has the fcll-:hwing parameters:
=50
f=100 kHz
Determine the output voltage, inductor average current, I L

V=24V
L=20puH

D=04
C =80 uF

ripple voltage.

Ouwput  vo U‘ngz o
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i

| —D
- 4
66
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5 7
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{L /,Jﬁoxiui’;
p
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zafén
= (Lo 18

5239 12

CLL) wf
24%&

_1MA

ﬁ’i{,

R

-

-

-~

) X Ve

X214

=32 A

[6X3:2

94 7
x"’/’/
Q.24 23192

!

e and [

L, min

and the output

[12 marks]

=6V

275188 A
5.32 A
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Q.5 (b)

A two bus system is shown in figure. If 100 MW is transmitted from plant 1 to the load,
a transmission loss of 10 kW is incurred. Find the required generation for each plant
and the power received by the load when the system cost is Rs 25/MWh. The incremental
fuel costs of the two plants are:

dby
= ——=0.02Fz; + 16 Rs/MWh
IG = 2r., G1 s/

IC, = L 0.04P5, + 20 Rs/MWh
dPgy

Plant-1 Plant-2

] | P
O R |_lO

Ic, L,
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(c)

A 10 kW, 400 V, 3-phase induction motor has full-load efficiency of 87% and power-
factor of 0.85. At standstill and at rated voltage, the motor draws 5 times its full-load
current and develops a starting torque of 1.5 times its full-load torque. An
autotransformer is installed to reduce the starting current and to give full-load torque
at starting. Neglecting exciting current of autotransformer, determine at the time of
starting,.

(i) the voltage applied to the motor terminals.

(ii) the current drawn by the motor and

(iii) the line current drawn from the supply mains.

[12 marks]

—  RWhen rated  voltage % appl
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Q.5 (d)

(i) By using the appropriate Fourier transform properties, find the Fourier transform
of g(t) = te~t,
(ii) By using the result of part (i), along with the duality property, determine the Fourier
4t
(1+£2)%°
-4 E

transform of ¥(f)=
l S [12 marks]
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[12 marks]
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Draw the architecture of Intel 8086 and mention the special functions associated with its
registers.
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(i) A system oscillates with frequency ® having poles at s = +jo and no poles in the
right-half of the s-plane. Determine the values of K and a so that the system shown in

figure below oscillates at a frequency of 2 rad/sec.

¥ - K(s+1)
Res) - S +as+2s+1 2
1
- [10 marks]
Chara ctosiche
bt K (et B =0

63 par’ 4204
s2tar (1K) s 4 //"'\/(':0

: PlﬂP&li“‘f St whh hay -

¢ 3 | /94K
(tQ Kl
o at-kt
a
¢° K+l
ﬂﬂh QJE'L!_NL kh osertdakon
K] p

0., =
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£3%

Q.6 (a)

(ii) A first-order system and its response to a unit step input are shown below in figure (i)
and figure (ii) respectively, determine the system parameters a and K.

ot)

r(#) K 1.0 f--meeeeees lennna

—_—y — |
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b)

Determine the efficiency and regulation of a 3-phase, 50 Hz, 150 km long transmission
line having 3 conductors spaced 3.5 metres delta formation when the receiving end
delivers 25 MVA at 120 kV and pf 0.9 lagging. The resistance of the conductor is
0.25 ohm per km and the dia is 0.75 cm. Neglect leakage and use Nominal-T.

[20 marks]

L = 8 x10" JJ”( %{WP"M

L= 2xte” An [ 3.
i - 178 &

b= [ 4177 x1076

L= 1 4177 x(50% 10"
C= 97 €o . 9_'1
n D/ An ( 3-5
x o5 X 78 X0 r*_@’)

Oz 8 13 xlo~" F/"“
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ke Nowuinal
th- R*JU}L = 0+283 X 5D *f‘J X 100 A X" 21266

= 7661 {82494

Y - jwc - UK[BDEK [ 9[3’3?ﬁ'“r€
x 2-8214 X o4

Now A =p = It1Z% - 7.Léo 41697
"l.

B o= z (M &0+ 89 R
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(i) Derive the expression for corner frequency of practical integrator.

(ii) For a practical integrator, the component values are R, = 120 kQ, R, = 1.2 MQ and
the capacitor C; = 10 nF.

Determine the safe frequency above which true integration will take place and the

DC gain. Also find the peak of the output voltage for a sine wave input with 5 V peak

and 10 kHz frequency.
[20 marks]
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Q.7 (a)

factor.

The bus data is given in the table below:

Specified | Injections | Specified voltage

Bus No. IE (p.u.) d (p.u.) P (p-u.) 8
1. - - 1.0
.} 0.3 - 1.0
5 0.5 0.2 B

Using Gauss Seidal load flow method, find bus voltages at the end of one iteration for
the following 2 - bus system. Line reactances are shown in figure below. Ignore resistance
and line charging. Assume initial voltage at all buses to be 1.0£0°. Use 1.0 as acceleration

[20 marks]
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The system function of an analog filter is given by,

s+0.1
(s+0.1)>+9
Convert this analog filter into a digital IIR filter by means of the impulse invariance
method. Take the sampling interval as T = 0.1 s. Realize the resultant digital filter using
direct from-II structure.

H,y(s)=

[20 marks]
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Three similar single phase transformer have the primary and secondary windings

connected in star and the tertiary winding in delta. In each transformer, secondary and

tertiary turns are equal and ratio of primary to secondary turns is 2. The primary is fed
at rated voltage by three wires.

(i) A single phase load, taking 24 A at unity power factor, is connected between one line
and neutral of the secondary. Calculate the currents in each winding of the three
transformers.

(ii) Inaddition to the single phase load of part (a), the secondary is now connected to a
3-phase balanced load requiring a line current of 40 A at 0.8 pf lag. Determine the

current in each winding of three transformers.
[20 marks]
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The open loop transfer function of a unity negative feedback system is given by,
K
CE) = s(Ts+1)

Where K and T are positive constants. By what factor should the amplifier gain K be
reduced so that peak overshoot of the unit step response of the system is reduced from

80% to 20%?
[20 marks]
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Consider the problem of ripple in the current of a single phase full bridge inverter as

shown below:

e,(t) =/2 E;sin

Induction motor load

Assume V,, =220V at a frequency of 47 Hz. If the inverter is operating in a square wave

mode, calculate the peak value of ripple current.

Draw the waveforms of V.. and i

ripple ripple

[20 marks]
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(i) Determine the root-mean-square value of the individual harmonics components and
of the total induced emf per phase of a 50 Hz, 3 phase alternator from the following
data: Number of poles, 10: slots per pole per phase is 2; conductors per slot (2 layers)
is 4; coil span is150° ; flux per pole (fundamental) is 0.12 Wb. The analysis of the gap
flux density shows a 20% third harmonic. All the coils of a phase are connected in

series.
[10 marks]
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Q8 (c)

interpole. Take p, = 4n x 107 H/m.

Q000

(ii) A compensated dc machine has 12000 armature ampere turns per pole. The ratio of
pole arc to pole pitch = 0.60. Interpolar air gap length and flux density are 1 cm
and 0.3 Wb/ m? respectively. For the rated armature current of 800 A, calculate the
number of compensating winding conductors per pole and number of turns on each

[10 marks]
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