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Transmission of Electric Power
( Electrical and Electronics Engineering )

Answer all five units by choosing one question from each unit ( 5 x 14 = 70 Marks )

1. a)
b)
2. a)
b)
3. a
b)
4. a)
b)
5. a)
b)
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UNIT-=I

Derive an expression for inductance/phase for a 3® overhead transmission
line when conductors are unsymmetrically spaced but lines are transposed.

Calculate the inductance/phase of a 3® double circuit line if the conductors
are spaced at the vertices of the hexagon with sides 1.8m each. The diameter
of each conductor is 1.5cm.

OR
Derive an expression for the capacitance of 1® overhead transmission line.

Calculate the capacitance of 1® overhead line consisting of a pair of parallel
wires 12mm in diameter and spaced uniformly 2.5m apart. If the line is 30km
long and its one end is connected to 50KV, 50Hz system. What will be the
charging current when the other end is open circuited.

UNIT-II

Derive the ABCD parameters of nominal — T represented medium length
transmission line with neat phasor diagram.

A 100km long 3®, 50Hz transmission line has the following line constants.
Resistance/km/phase — 0.1ohm, Inductive reactance/km/phase — 0.250hm.
Susceptance/km/phase — 10x 106 mho. If the line delivers a load of 20 MW at
0.9pf lagging at 66KV at the receiving end. Using Nominal 1 method,
calculate a) sending end voltage b) sending end current c¢) sending end pf d)
voltage regulation e) transmission efficiency.

OR

Using rigorous method derive the expression for sending end voltage and
current for a long transmission line.

A 132KV, 50Hz, 3® transmission line delivers a load of 50MW at 0.8pf
lagging at the receiving end. The generalized constants of the transmission
line are A=D = 0.951_1.4% B =961_78° C = 0.0015L_90°. Find the regulation
of the line and charging current. Use nominal T method.

UNIT=III

Derive an expression for sag in overhead lines when i) supports are at equal
levels ii) supports are at unequal levels.

A transmission line has a span of 150m between level supports. The
conductor has a cross-sectional area of 2cm?. The tension in the conductors
is 2000kg. If the specific gravity of the conductor material is 9.98m/cm?3 and
wind pressure is 1.5kg/m length. Calculate the sag and vertical sag.

OR
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b)

b)

b)

b)

Code: 4G252

What is Corona and what are the factors that affect the corona.

A 30, 220KV, 50Hz transmission line consists of 1.5cm radius conductors
spaced 2m apart in equilateral triangular formation. If the temperature is 40°C
and atmospheric pressure is 76cm. Calculate the corona loss/km of the line.

Take mo = 0.85.
UNIT=IV

Explain the variation of current and voltage on an overhead line when one
end of the line is short circuited and open circuited.

A cable with surge impedance of 100o0hm is terminated in two parallel
connected open wire lines having surge impedances of 600 and 1000o0hms
respectively. If a steep fronted voltage wave of 1000V travels along the cable.
Find from the first principles the voltage and current in the cable and open
wire lines immediately after the travelling wave has reached the transition
point. The line may be assumed to be of infinite length.

OR

Derive the expression of reflection and refraction coefficient line terminated
through a resistance and capacitance

UNIT-V

Derive the formulae for dielectric stress in an underground cable

Determine the maximum and minimum stress in the insulation of 33KV, single
core cable which has core diameter of 1.5cm and sheath of inside diameter
5cm.

OR

Explain the different types of insulating material that are available for the
underground cables

Derive the expression for the capacitance of single and three core cables.
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Electrical Machines-lll
( Electrical & Electronics Engineering )

Answer all five units by choosing one question from each unit ( 5 x 14 =70 Marks )

1. a)
b)
2. a)
b)
3. a)
b)
4. a)
b)
5. a)
b)
6. a)
b)
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UNIT-I

(if) Coil Span
(v) Winding Factor

Define the following
(i) Pole Pitch
(iv) Distribution Factor

(iii) Pitch Factor

Determine the slot distribution and pole phase group sequence for 45-slot, 6-
pole, 3-phase winding.

OR
Explain about Space and Slot harmonics in alternators.

Calculate the rms value of the induced emf per phase of a 10 pole, 3-@, 50 Hz
alternator with 2 slots/pole/phase and 4 conductors per slot. The coil span is 150°
electrical. The flux per pole has a fundamental component of 0.12 Wb and 20%

third harmonic component.
UNIT=II

What is an air gap line? Explain how open circuit and short circuit test is
conducted on a synchronous machine.

The following test results were obtained on 6,600 V alternator,
Voc (V) 3100 4900 6600 7500 8300
lr (A) 16 25 37.5 50 70

A field current of 20 A is sufficient to circulate a full load current on short circuit.
Calculate the full load voltage regulation at 0.8 pf lagging by using MMF method.

OR

With phasor diagram, develop the expression for finding regulation of a salient
pole alternator during lagging power factor, using two reaction theory.

Describe slip test method to calculate Xq and Xq in synchronous generator.

UNIT-III

Explain the operation of alternator on infinite busbar with varying steam input.

A 1500 kVA, 3-@ star connected 6.6 kV, 8- pole, 50 Hz synchronous generator
has a reactance of 0.6 per unit and negligible resistance. Calculate the
synchronizing power per mechanical degree at full load 0.8 pf lagging.

OR
Explain the two bright and one dark method of synchronization of alternators.

Two identical 3-@ alternators are coupled in parallel to a total load of 1500kW of
11kV, 0.8 pf lagging. The alternator has Ra = 2.8 Q/ phase and Xs = 60Q/ phase.
The power supplied by each machine being maintained the same, the excitation
of first alternator is adjusted so that its armature current is 45 A lagging. Find the
power factor at which each alternator operates.
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UNIT-IV

Explain the various starting methods of synchronous motor.

Derive the condition for maximum mechanical power developed by synchronous
motor.

OR
What is hunting in synchronous motor? Explain how it can be suppressed.

A 2000 V, 3- phase, star connected synchronous motor has an effective
resistance and synchronous reactance of 0.2Q and 2.2Q per phase respectively.
The input is 800 kW at normal voltage and the induced line emf is 2500 V.
Calculate the line current and power factor.

UNIT-V

With neat diagram explain the construction and working of variable reluctance
Stepper Motor.

Compare the working of ac series motor and universal motor.
OR

Draw and explain the torque — speed characteristics of single phase induction
motor based on the concept of double field revolving theory.

A universal series motor has a resistance of 30Q and an inductance of 0.5 H.
When connected to a 250V dc supply and loaded to take 0.8 A it runs at 2000
rpm. Determine the speed, torque and power factor when connected to a 250V,
50 Hz, ac supply and loaded to take the same current.
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Answer all five units by choosing one question from each unit ( 5 x 14 =70 Marks )
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UNIT=I
a) List out the AC characteristics of an op-amp and discuss about them.

b) Define the terms, CMRR and input bias current. Describe the techniques used for the
measurement of these parameters

OR
a) What are the three differential amplifier configurations? Compare and contrast these
configurations.

b) Explain ac analysis of differential amplifier.

UNIT=II

a) Design an Astable multivibrator using 555 timer for a frequency of 1 kHz and a duty cycle of
70%. Assume C=0.1pf.

b) b) Give the block diagram of NE 565 PLL and explain the role of each block. Make circuit
connections to track the incoming signal and explain its operation.

OR

a) Draw and explain the operation of Mono stable multivibrator using 555 timer. Derive the
expression for time delay.

b) Draw the dc voltage versus phase difference characteristic of balanced modulator phase
detector of a PLL indicating all important regions.

UNIT=II
a) Discuss about successive approximation converter with necessary diagrams

b) Explain about R2R ladder type DAC.
OR

a) Explain about the operation of Counter type ADC.
b) Explain about the operation of Flash type ADC and Discuss its advantages & Disadvantages
a) What are the different factors considered in TTL/CMOS interfacing? Explain.

b) Explain the logic levels and noise margins of TTL
OR

a) Design CMOS NOR gate and analyze its behavior using switch models.
b) Discuss the static electrical behavior of CMOS logic circuits.
a) Realize 16 input multiplexer using two 8 input multiplexers.

b) Implement a 4-bit ripple adder using half-adders/full-adders.
OR
a) Design a BCD-to-excess-3 code converter with a BCD-to-decimal decoder and OR gates.

b) Draw the logic diagram of a 4-bit ALU and explain.
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Power Electronics
( Electrical and Electronics Engineering )

Answer all five units by choosing one question from each unit ( 5 x 14 =70 Marks )

1.

10.

b)

b)

b)

AP
Explain the switching characteristics of thyristor during its turn on and turn off
process with clear waveform.

OR
Explain the dynamic behaviour of power IGBT with relevant waveforms.
Describe the significance of RBSOA diagram of a power transistor

Explain in detail various triggering circuits that can be employed in a thyristor
circuit.

OR
Explain how selection of particular heat sink affects the average forward current
rating of a thyristor
Describe briefly about the different commutation techniques used for the
commutation of thyristors
How is the gate of a thyristor protected against overcurrent’s and over voltages
With the help of a circuit diagram explain the operation of a dual converter

OR
Discuss the effect of source inductance on the performance of single phase full
converter. Derive the expression for its output voltage
Give the classification of choppers based on quadrants; also give their circuit
diagrams along with a brief description of operation.

OR
Explain the various control strategies that are employed in chopper circuits
Derive the average load current in a step-up chopper

UNIT=V
Discuss the functioning of three phase voltage source inverter in 120" operating
mode with its waveforms

OR
A single phase full wave ac voltage controller feeds a load of R= 20Q with an
input voltage of 230V, 50Hz For a firing angle 45°, calculate (i) rms value of
output voltage and (ii) Load power and input power factor
Discuss the principle of phase control in single phase full wave ac voltage

regulator with R load.
***k
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