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Q.1 (a)

ﬂfﬁ (A vean _i/unjgmnm{%cu@ ajy —

Section A : Electrical Machines

A 10 kVA single-phase transformer, rated for 2000/400 V has resistances and leakage
reactance as follows.

Primary winding; R =550Q,X =120
Secondary winding: R,=020 X,=0450.
Determine the approximate value of the secondary voltage at full-load 0.8 power-factor

lagging when the primary voltage is 2000 V and also calculate the voltage regulation at
this load.
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Q.1(b)| For electromechanical system shown in figure, the air-gap flux density under steady
operating condition is B(t) = B, sin of,

D
A ] Rest position
: | o= | of armature
M |
, +— Armalture, Mass M
i
+ .;L__:
v L ¥ K

g

Coil resistance
g is negligible

—

Find :
(i) coil voltage.
(ii} the force of field origin as a function of lime.
(iii) the motion of armature as a function of time.
{12 marks]
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Q.1 (¢)| The power input to a 500V, 50 Hz, 6-pole, 3-phase induction motor running at 975 rpm
is 40 kW. The stator losses are 1 kW and friction and windage losses total 2 kW.
Calculate:

(i) the slip,

(ii) the rotor copper loss,

(iii) the output horsepower and
(iv) the efficiency.
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Q.1(d)| A 240V dc shunt motor runs on no-load at 800 rpm with no extra resistance in the field
or armature circuit, the armature current being 2 A. Calculate the resistance required in
series with the shunt winding so that the motor may run at 950 rpm when taking a line
current of 30 A. Shunt winding resistance is 160 Q, armature resistance is 0.4 2, Assume
that flux is propeortional to field current.
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Q1 (e)

Two transformers A and B each rated for 40 kVA have core-losses of 500 and 250 W
respectively and full-load copper-lusses of 500 and 750 W respectively. Compare the
all-day efficiencies of the two transformers if they are to be used to supply a lighting
load 'with outputs varying as follows:

Qutput-four hours at full-load, eight hours at half-load and the remaining 12 hours at
no-load.
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Q.2 (a)

A 5D KVA 13800/208 V, A-Y distribution transformers has a resistance of 1 percent and
a reactance of 7 percent per unit.
(i) What is the transformer’s phase impedance referred to high voltage side?
(if) Calculate this transformer’s voltage regulation at full load and (1.8 p.f. lagging using
the calculated high voltage side impedance.

(iii) Calculate this transformer’s voltage regulation under the same condition, using the
per unit system.

Lo Snfomeakiond =
F’\ = J_,f e

[20 marks]
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Q.2(b)

(i) A70MVA, 138 kV, 60 Hz, Y-connected, three-phase, salient-pole, synchronous
generator has X, =1.83 Qand X =1.21 Q. It delivers the rated load at 0.8 pflagging.
The armature resistance is negligible. Determine :

1. the voltage regulation and
2. the power developed by the generator.
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Q2(b)

(if) A dcseries motor runs at 1000 rpm when taking 20 A at 200 V. The resistance of the
armature circuit is 0.5 Q and that of the field winding is 0.2 Q. Find the speed for a
total current of 20 A, 200 V, when a 0.2 Q resistor is joined in parallel with the field
winding. The flux for a field current of 10 A is 70% of that for 20 A.

R.=02Q

[10 marks]
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Q.2 ()| (i) Figureshows aScott-connected transformer, supplied from 11 kV, 3-6, 50 Hz mains.
Secondaries are series-connected as shown, supply 1000 A at a voltage of 10042 V
to a resistive load. The phase sequence of the 3-¢ is ABC.
1. Calculate the turns ratio of the teaser transformer.
2. Calculate the line current [ and its phase angle with respect to the voltage of
phase A to neutral on the 3-¢ side.
A '[ieaser . . .
(«E o Ll | 10004
i
11 kW, ] % T '
3-phase supply L | Nz
B o= —— B — o -
Ny oy - esistive
A2 -l :'D“l:’. 1\‘ Lﬂﬂ.li
S Main
v b
(ii) A 50 Hz, single-phase transformer draws a short circuit current of 30 A at 0.2 pf lag
when connected to 16 V, 50 Hz source. What will be the short circuit current and its
p.f. when the same transformer is energized from 16 V, 25 Hz source?
[12 + 8 marks]
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Q.3(a)| A 1200 KVA, 3300 V, 50 Hz, three-phase, star-connected alternator has armature
resistance of .25 €2 per phase. A tield current of 40 A produces a short circuit current of
200 A and an open-circuit emf of 1100 V line-to-line. Calculate the regulation on
(i) full-luad 0.8 power factor lagging; (ii) full-load 0.8 leading power-factor

[20 marks]
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Q.3(b)

A11/04 KV, Y-A transformer is connected to 3-phase balanced load of 300 kVA at unity
p.f. and also to a single phase load of 60 kVA at unity p.f. Determine the values of the
current in each phase on the primary side, Neglect the no load current and the internal
leakage impedance drop.

[20 marks]
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Q.3 (c)| A600V,6-pole, 3-phase, 50 Hz, star-connected synchronous motor has a resistance and
synchronous reactance of 0.4 Q and 7 € respectively. It takes a current of 15 A at UPF |
when operating with a certain field current. With the field current remaining constant,
the load torque is increased until the motor draws a current of 50 A, Find the torque
(gross) developed and the new power factor.

[20 marks]
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Q4 (a)

{i) The maximum efficiency of a 500 kV A, 3300,/500 V, 50 Hz, single phase transformer
is 97% and occurs at 75% of full-load, unity power factor. If the impedance is 10%,
calculate the regulation at full-load power factor 0.8 lagging.

(A ndomeaiovd AL —
X (Y IER

[10 marks]
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Q4 (a)

{ii) The resistance of the armature circuit of a 250 V dc shunt motor is 0.3 €2 and its full-

load speed is 1000 rpm. Calculate the resistance IEI@E;__H@;&MMUIE

to reduce the speed with the full-load torque to 800 rpm, the full-load armature
current being 50 A. If the load torque is then halved, at what speed will the motor
run? The armature reaction effect is to be neglected.

[10 marks]
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@ MRDE ERSY Question Cum Answer Booklet

A 6 pole, 3 phase, 50 Hz alternator has 12 slots per pole and 4 conductors per slot, The
winding is five-sixth pitch and the flux per pole is 1.5 wb. The armature coils are all
connected in series with star connection. Calculate the induced emf per phase.

(nfven Fufrerwediod  our —

==l ) = g2

Q.4 (b)

[20 marks]
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Q.1 (¢)

A7 5hp, four pole, 208 V, 60 Hz, Y connected induction motor has rated current of 28 A.
The following test data was recorded :
DCTest: V,.=136V, I, = 28A

No Load lest: V., = 208V, f = 60Hz, P =420W
I, = &1L A, I, = 820 A, [c =818 A
Blocked rotor test: )
Ve =25V, f=15Hz, P, =920W
[, =281V, I, = 28 A, I. =276 A

Assume reactance value obtained by blocked rotor is equally divided between rotor
and stator and neglect skin effect.
(i) Oblain induction motor per phase parameters and neatly draw per phase equivalent
circuit of motor.
(ii) Calculate the slip at pull cut torque and value of pull out torque also.
[20 marks]
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Q5 (a)

Section B : Power Systems-1 +Systems and Signal Processing-2 + Microprocessor-2

A 60 kV (rms) single-core metal sheathed cable is to be graded by means of a metallic

intersheath. The safe electric stress of the insulating material is 4 kV/mm (rms).

(i) Calculate the diameter of the intersheath and the voltage at which it must be
maintained in order to obtain minimum overall diameter. Calculate also the
corresponding conductor diameter.

(ii) Compare the conductor diameter obtained in (i) with that of an ungraded cable

working under the same conditions.
112 marks]
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A three-phase transmission line has a resistance 10 Q per phase and a reactance of 30 Q
per phase,

(i) Determine the maximum power which may be transmitted if 132 kV were
maintained at each end.

(ii) What is the phase difference between the receiving-end and sending-end voltages
for maximum power transmitted?

(iii) Also, determine the rating of a synchronous phase modifier required to supply
100 MW at 0.9 power factor lagging at the receiving end.

: il cule —
(i Erforadd e
4 = [fedldze) = 3] L2z (1SR A

[12 marks]
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Q5 (9

Determine the system function and the impulse response of the system shown in the

figure below.

x(n}
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[12 marks]
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Q.5(d)| Find y(n), n 2 0 for the following difference equation :
. %
@ y(n) = Syin=1)+(n)
1 R
where x(n) = (5] u(n), y(-1)=1
" 1 1
() Y0+ Sy 45 y(n-2) = 0

where, y(-1) = y(-2)=1
[6 + 6 marks]
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Compare memory mapping and input-output mapping of input output devices in 8085
based system?

[12 marks]
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Q6 (a)

(i) A 20 MVA transformer which is used to operate at 30% overload feeding an 11 kV
bus bar through a circuit breaker. The transformer circuit breaker is equipped with a
1000/ 5 current transformer and the feeder circuit breaker with 400/5 current
transformer and both the current transformers feed IDMT relays having the following

characteristics
Plu g sutting multiplier 2 3 5 10 15 20
Time (seconds) 10 6 4.1 3 25 22

The relay on the feeder circuit breaker has 125% plug setting and a 0.3 time multiplier

setting,. If a fault current of 5000 A flows from the transformer to the feeder, determine:

1. operating time of feeder relay.

2. suggestsuitable plug setting and TMS of the transformer relay to ensure adequate
discrimination of 0.5s between the transformer relay and feeder relay.

[Given time for PSM of 3.33 = 5.6 5]
[10 marks]
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Q.6 (a)| (ii) An industrial load of 4000 kW is supplied at 11 kV, the p.f. being 0.8 lagging. A
synchronous motor is required to meet an additional load of 1103.25 kW and at the
same time to raise the resultant power factor to 0.95 lagging. Determine the kVA
capacity of the synchronous motor and the power factor at which it must operate,
Take the efficiency of the synchronous motor as 80%.
[10 marks]
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Q6(b)

Consider a discrete time system with the input-output relationship,
x(n); nzl
y(n)= 0; n=>0
_x{ ft+l): #Hs=1

where x(n) is the input and y(n) is the cutput of the given system. Check whether the
system is (i) linear (ii) causal (iii) ime-invariant (iv) stable.

[20 marks]
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Q.6 ()| Determine the inverse z-transform of the following signals:
(i) X(z)=log{l +az), lz]l>lal.

21022 -4z +4

2:2 —2r-4

:@i X(2) = j’atij

(i) X(z)= with ROC |z]> 2,

[20 marks]
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Q.7 (a)| A three-phase, 50 Hz, transmission line, 40 km long delivers 36 MW at 0.8 power factor
lagging at 60 kV (phase). The line constants per conductor are, K = 2.5 2, L = (.1 H,
C = 0.25 pF. Shunt leakage may be neglected. Determine the voltage, current, power
factor, active power and reactive volt-amperes at the sending end. Also, determine the

efficiency and regulation of the line. Use (a) nominal T method, (b) nominal IT method.
[20 marks]
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Q.7 (b)

=L

Using a rectangular window, design a low-pass filter with passband gain of unity, cut-
off frequency of 1 kHz and working at a sampling frequency of 5 kHz. The length of the
impulse response should be 7.

[20 marks]
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Q.7 (¢)| (i) Inprogramming of 8085, whatare main logic instructions related to command group
‘ROTATE'? Describe briefly each instruction and their significance on register values
with example, assuming accumulator content AAH and carry flag, CY = 0, before

execution of instruction.
[10 marks]




MADE ERSY Question Cum Answer Booklet

|

Page 70 of B3

Cha not
it In
this margin




Dyl
@ MBODE EASY Question Cum Answer Booklet | Page710f83 [¥™=n

Q.7 (c)| (ii) Write a program for transferring sixteen bytes of data stered in memory location at
XXSUH to XX5FH. Transfer the entire data set to new memory location starting at
X 70H.

[10 marks]




MRBRDE ERSYY Question Cum Answer Booklet

Page 72 of 83

Do mot
wite in
this margin




Co not
@ MACE ERSY Question Cum Answer Booklet | Page730f83 |yien

Q.8 (a)| Draw the sequence networks for the system shown in figure. Determine the fault current
when (i} LLG and (ii) LL fault occurs at point F. The per unit reactances all referred to
the same base are as follows:

Xy, X5 X
Generator G, 005 03 02
Generator G, 0.03 .25 015
Line 1 070 03 03
Line 2 070 03 03
Transformer 7, 012 012 012
Transformer T, 010 01 01

Both the generators are generating 1 p.u. voltage.

(& 1,
YO8
ST

Line-1 : T, G.

Tine-2
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Q8(b)

Find the voltage distribution and string efficiency of a three unit suspension insulator
string if the capacitances of the link pins to earth and to the line are respectively 20 per cent
and 10 per cent of the self capacitance of each unit. If a guard ring increases the capacitance
to the line of lower link pin to 35 per cent of the self capacitance of each unit, find the
redistribution of voltage and string efficiency.

[20 marks]
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Q.8 (c)| (i) Write short notes on the following:
1. PROM 2. EPROM 3. EE-PROM
4. MASKED ROM 5. CONTROL BUS

[10 marks]
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Q38 (c)| (if) What are the steps needed for data flow from memory to the MPU in B085
microprocessor? Draw clear schematic timing diagram representing transfer of byte

from memory to MPL.
[10 marks]
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