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Section 'A': Power Systems

A 66 kV concentric cable with intersheath has a core diameter of 1.6 cm. 3 mm thick
diclectric materials constitute the three zones of insulation. Determine the maximum

stress in each of the three layers if 20 kV is maintained across each of the inner two
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Fioure below shows percentage differential relay is applied for the protection of a generator
e ] S —

I, +1
winding. The relay has 10% slope of its operating characteristic on (1‘—22—51 versus (I, - L, )
——

m\ high resistance ground fault occurred near the grounded neutral end of the

—enerator winding while generator is carrying load. As a consequence, the currents flowing

.t cach end of the winding are shown in _the figure below. Assuming CT ratio of

100/5 ampere, will the relay operate to trip the breaker?
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| Usllibvsaiteenel

A 50 Hz, 4 pole, turbo-generator rated 100 MVA, 11 kV has an inertia constant of

8 MJ/MVA.

(i) Determine the stored energy in the rotor at synchronous speed.

(ii) - If the mechanical input is suddenly raised to 80 MW for an electrical load of 50 MW,
determine acceleration in clec-degree/sec?, neglecting mechanical and electrical

lossces.
(ifi) If the acceleration calculated in part (ii) is maintained for 10 cycle, determine the
change in torque angle and rotor speed in revolutions per minute at the end of the

period.
[2 + 5 + 5 marks]
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The per phase impedance of 3-¢ short transmission line is (0.3 +j0.4)Q. The sending-end
line to line voltage is 3300 V and the load at the recciving end is 300 kW per phase at
0.8 pf lagging. Calculate receiving end voltage and line current.
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A three phase generator delivers 1.0 p.u. power to an infinite bus through a transmission
notwork whena faultoccurs. The maximum power which can be transferred in pre-fault,
during fault and post fault conditions are 1.75 p.u., 0.4 p.u and 1.25 p.u. respectively.
Find the critical angle.
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A 3-bus system is given in figure below. The ratings of the various components are
listed below :

Generator 1 =50 MVA; 13.8 kV; X”=0.15 pu
Generator 2 = 40 MVA; 132kv; X”=0.20 pu
Generator 3 = 30 MVA; 11 kV; X" =0.25 pu
Transformer 1 =45 MVA, 11 kV A/110kV Y, X=0.1 pu
Iransformer 2 = 25 MVA, 125kV A/115kV Y, X=0.15 pu

Transformer 3 = 40 MVA, 125kV A/115kV Y, X=0.1pu
The line impedances are shown in figure below. Determine the reactance diagram based
on 50 MVA and 13.8 kV as base quantities in Generator 1.
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A 3-6, 400 km, 30 Hz long transmission line with series impedance of (0.15 + j ...ﬁi@

and shunt admittance of j5.0 x 10 {3/km. Determine A, B, C, D parame

assuming :

(i) The line could be represented by nominal-T.
(ii) The line could be represented by nominal-n.
(iii) The exact representation.
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A 530 Hz generator is delivering 50% of the power that it is capable of delivering through
a transmission line to an infinite bus. A fault occurs that increases the reactance between
of the value before the fault. When the fault is

the generator and infinite bus to 400%
% of the original maximum value.

isolated, the maximum power that can be delivered is 80

Determine critical clearing angle for the condition described.
[20 marks]
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(i) Give the methods of improving string efficiency fo
(ii) A transmission line hasa span of 375 m between o

9060 kg, If the conductor has ice coating of radial __,;nrs.,j .
to a wind pressure of 3.9 gm/cm? of projected areq, ﬂ.:n:._m H
of 2. (Weaight of 1 c.c. of ice is 0.91 gm).
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A star connected 3-phase, 10 MVA, 6.6 kV alternator has a per phase reacta,
It is protected by Merz-price circulating current principle not less than 170 A
of the value of earthing resistance to be provided in order to ensure that only 20?/ CU\;J_‘L_

alternator winding remains unprotected. :
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;-‘.?_;'Sectwn B :'Systems and Signal Processing-1'+ Microprocessor-1:
' .+ Electrical Circuits-2+ Control Systems-2

The switch ‘S’ in the circuit shown below is opened for a long time and closed at
£ =0. Find the time domain expressions for currents i,(¢) and i,(t) for ¢ > 0.

i(5) i(f)
100 400
15 A 128 §

I F=0 25H 4H
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The open-loop transfer function of a unity feedback control system is given by

Cle) = s(s+2)

The system is to have 25% maximum overshoot and peak time 1.0 second. Determine

the value of K and tachometer feedback constant K.

! [12 marks]
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A control system with PD controller is shown below :

R{&‘)'?" __’_J_'__' s |- T" C(s)

Determine the value of K, and K, such that the damping ratio of the system will be 0.75
and the steady state error for unit ramp input will be 0.20.

[12 marks]
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The Fourier transform X(o) of a continuous time periodic signal x(t) is given by

X () = ja[mﬂgaj + 28(01 - ;-)

Determine :

(i) The fundamental freq
(ii) The complex Fourier series cdefficien
(iii) The time domain expression of x(t).

X(w\tﬁ Sw- LY [0-%)
LD 5 Ty B o

fw

uency of the signal x(f).
ts of the signal x(¢).

4 B to)
R (LR 2501 ) do

—R
e

LA b SM
o Su&da §l-1)al ~ \28@«%}&&?&9
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) - ﬁ (3 &'ﬁ%-?‘ ISR * 1&5%3)
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X 7

\
@ ou (\31"3% lez Q-.
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Explain the following instructions:
(i) XCHG (ii) IN (iii) OUT (iv) DAA
[12 marks]
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(i) Two 2-port network are connected in cascade. Prove that the overall transmission
parameter matrix equals to the multiplication of individual transmission parameter

matrices.
(i) Determine the transmission parameters of the 2-port network shown in the figure

below:
4Q 4Q 49 40 I,
*o MWW +
V, 10 T 20 10 20 Vy

- O- O
[20 marks]
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Qnﬁ l 3 1
(b)| (1) Explain the similarities

estion Cum Answer BOZ—————1

and differences bhet

1. JUMP and C ALL instructions:
2. STA and STAX instructions.

ween:
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~Js(b)| (i) Write an assembly language program for an 8085 microprocessor, to find 2's
complement of a 16-bit number. Write comments for selected instructions.

[10 marks]
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Check whether given signal x(f) = z ¢~(2=My(2t - n) is periodic. If yes, compute its

H=—co

average power.
- [20 marks]
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Obtain ecigen values, eigen vectors and the state model in canonical form for a system
described by

0 1 0 1
() =] 3 0 2 |x(t)+]|0]|u()

B S B 5
y(t) = [1 0 0] x(f)

[20 marks]
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(ii) In the circuit shown below:
20 30

10V
2H
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2.0\ 25
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RB; 3, 0 (L&D.‘\\Q&Lo o \]SC
Sk > x)uﬂ
i) Vo 18, &‘LLO{)

6

oV ) oV = v\

New ,  Us *9_354120
S &
o Y002t
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(o>

‘onsider a discrete ith i
Consider a discrete time system with input x(n) and output y(n) related by
n+ng
ym= 3 x(k
h=n-ng
1y 1% a finite positive integer

{1} Is this system linear?

where

(11) s this system time-invariant?

(iii)- If x(11) is known to be bounded by a finite integer B, [i.e. ]x(ﬂ)]< B, forall n] , itcan

be shown that y(n) is bounded by a finite number C. We conclude that the given
system is stable. Express C in terms of B_ and n,,.

[20 marks]
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trigonometric Fourier series for the waveform shown in figure and sketch thg

Q.8 (c)| Find the
line spectrum.

..................

[20 marks]
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