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PCEL 4302
Fifth Semester Examination — 2012

ELECTRICAL MACHINES - Il
Full Marks —70

Time : 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1. Answer the following questions : 2x10

(@)

Why the pole shoes of a synchronous machine are so shaped that the air
gapis leastin the middle & increases towards the pole edge ?

What is a fractional pitch winding, explain ?

Define short circuit ratio of synchronous machine.

Write down the expression for X, & Xq from slip test.

What is the utilization factor for transformers connected in open delta ?
Write two applications of synchronous motor.

Mention two practical applications of stepper motor.

A synchronous motor is floating on an infinite bus on no load, if the
excitationis now increased what will happen ?

What is synchronizing power coefficient ?
How can speed of a universal motor be reversed ?

An 8 pole, 3 phase 60° spread double layer winding has 72 coils in 72slots.
The coils are short pitched by two slots. Calculate the winding factor for the
third harmonic. : ) 5
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3. (a)
(b)
4. (a)
(b)
5 (a)
(b)
6. (a)

(b)

Explain the phenc mencn of armature reaction when an alternator delivering
aloadcurrentat (i) purely lagging p.f (i) purely leading p.f. 5

What s voltage regulation of an alternator ? Discuss the ZPF method for
calculation of Voltage regulation. 5

400V, 50 kVA, 50 Hz, 3 phase star connected alternator has the armature
effective resistance of 0.1 Q per phase. An excitation of 2.5 A produces on
open circuitan emf of 130 V (Line). The same excitation produces 90 A on
short circuit. Calculate 5

(i)  The synchronous impedance and reactance.
(i)~ The full load regulation of the alternator for unity power factor.

Explain the effect of excitation on armature current and power factor of a
synchronous motor showing suitable curves. 5

A 400V, 3 phase Y connected synchronous motor takes 3.73 kW at
normal voltage and has an impedance of (1 +j8) ohm per phase. Calculate
the current and p.f if the induced emf is 460 V. 5

A 3 phase salient pole synchronous generator has X,=08p.u& Xq =05
p.uand R_= 0. Generator supplies full load at 0.8 p.f (lag) at rated terminal
voltage. Compute (i) Power Angle (i) no load voltage if excitation remain
constant. 5

Explain the power angle chrecteristic of a cyllindical rotor alternator. 5

Two three phase transformers rated 2000 KVA & 3000 KVA respectively.
Connected in parallel to supply a load of 4000 KVA at 0.8 pf (lag). The per
phase resistance & per phase leakage reactance of the first transformer is
1.6 % & 4% respectively & the second transformer is 2% & 6% respectively.
Calculate the KVA load supplied by each transformer assuming equal no
load voltages 5

Explain phasor group Dy11, DdO with reference to three phase transformer
showing suitable clock diagram. 5
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(a) Two transformers are connected in open delta supplying a 400 KVA
balanced load operating at 0.866 p.f. (lagging).The load voltage is 440 V.

What is the KVA & KW supplied by each transformer ? 5
(b) Discuss the operating principle of reluctance motor. 5
8.  Write short notes on any two : 5x2

(a) Parallel operation of Alternator
(b) Hunting in synchronous motor

(c) Scott Connection.
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