
BT MRE-II(R/S)-l t-22-2020 Reg. No.

B.Tech. Degree lrr semester Regular/supplementary
Marine Engineering November 2022

19-208.0302 ELECTRICAL TECHNOLOGY.

Time:3 Hours
(2019 Schene)

Maximum Marks: 60

Course Outcome
on successfulcompletion of the course, the students wilr be abre to:

co l: Understand the constniction and working of transformers, transformer losses, current transformers, andpOtential tfanSfOfmefS. ' 'vvvvs' v."rv'r lrc'uvr'rerDt

co2: Study the different types, constructional details, operational principles, and performance characteristicsof DC motors and DC generators.
co3: understand the constructional details, operational principles, and performance characteristics ofinduction motors and alternators.
co4: Learn about the constructional details, operational principles, and performance characteristics ofAlternators.
Co5: Understand the constructional details, operational principles, and performance characteristics ofsynchronous machines.
Bloom's Taxonomy Levels (BL): Ll - Remembe r,LZ -Understand ,L3 -Apply, L4 _Anaryze,
L5 - Evaluate, L6 -Create
PO - Programme Outcome

(a) Draw and explain the phasor diagram of a t.ansfonn(ir;tt-:1]
at UPF.

(b) which type of load causes a lagging power factor? Draw the
phasor diagram of the transformer at ini ugging power ru.tor.

OR
A 30 kvA, 2400/120-v, 50 Hztransformer has a high vortage
winding resistance of 0.1 o and a leakage reactance 6t o.zz a.
The low voltage winding resistance is o.o:so and the leakage
reactance is 0.012 o. Find the equivalent winding resistance,
reactance and impedance referred to the:(i) High voltage side
(ii) The low-voltage side.

Explain the constructionaldetails of a DC machine.
Derive the EMF equation of a DC generator.

A short-shunt DC compound generator 310,,", 200 Aat 100 v.
The resistance of armature, series, and shunt fiero winJings are
0.04, 0.03, and 60 ohms respectively. Find the emf generatJd.
Also, find the emf generated if the same machinels connected
as a long-shunt machine.

Explain the Doub_le_revolving field theory of Single phase
Induction motor. with a neat circuit diagram, explain'the'load
test on a single phase induction motor to determine the
efficiency of the motor.
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vI. A 440-v,3-@, 50 Hz,4-pore, y-connected induction motor has
a full-load speed of 1425 rpm. The rotor has an impedance of
(0.4+j4) c) and a rotor/stator turn ratio of 0.g. calculate:
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Full load torque
Rotor c rrent and full-load rotor Cu loss
Power output if windage and friction losses amount to
500 w
Maximum torque and the speed at which it occurs
Starting current
Starting torque.

vII. Explain the constructional details of an alternator. Derive the l5
generated EMF equation of the alternator.
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OR

Fr"l1!: following test results, determine the voltage reguration 15 L5of a 2000-V, l-@ altemator delivering a current of 100 A at(i) Unity p.f.
(ii) 0.8 leading p.f.
(iii) 0.71 lagging p.f

Test resurts: Fuil-road current of r00 A is produced on
short-circuit by a fierd excitation of 2.5 A. An e.m.f. of 500 v isproduced ol an open circuit by the same excitation. The
armature resistance is 0.9e.

x' A 3- @, 440-v,50 Hz star-connected synchronous motor takes
7 '46 kw from the three-phase mains. The resistance per phase
of the armature winding is 0.5 o. The motor operates at a p.f. of
0.75 rag. Iron and mechanicar losses amouni to soo w. The

, excitation ross is 650 w. Assume the excitation source is a
separate one.
Calculate:

(i) Armature current
(ii) power supplied to the motor(iiD Efficiency of the motor.

ORx' what are the apprications of Synchronous motors? compare
Synchronous with Induction motors.
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