50, will be treated as malpractice.

. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 =

Important Note : 1. On completing your answers, compulsorily draw diagonal cioss lines on the remaining blank pages.
2

Max Marks: 100

Note: Answer any FIVE full questions, vel(’ctmg atleast TWO questions from each part.
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PART - A
What are lap and wave windings? How do they differ from each other? (04 Marks)
With usual notation, derive the expressions for demagnetizing and cross magnetizing
ATs/pole. (08 Marks)

An 8 pole wave connected DC generator has 480 armature conductors. The armature current
is 200A. Find the armature reaction demagnetizing and cross magnetizing ampere turns per
pole. If : 1) brushes are.on G.N.A 1i) brushes are shifted 6° electrical from G.N.A. (08 Marks)

Draw and explain the various characterlstxcs of DC shunt motor and DC series motor.

(06 Marks)
With the help of a neat diagram, explain the Ward-Leonard method of speed control. Write
is advantages and disadvantages. (07 Marks)

A DC shunt motor runs at a speed of 1000 rpm, on no load takmg a current of 6A from the
supply, when connected to 220V DC supply. Its full load ‘current is SOA _Calculate its speed

on full load. Assume R, = O 3Q and Ry, = 110Q2. . " (07 Marks)
Explain the various losses in a DC machine ana aiso derive the condition for maximum
efficiency. (08 Marks)
Draw and explain the power flow dlagrams of DC generator-and motor. (04 Marks)

A 6 pole, 500Volts, wave connected shunt motor has 1200 armature conductors and useful
flux/pole of 20mWb. Armature and field resistances are 0.5Q and 250€2. What will be the
speed and torque developed by the motor when it'draws 20Amp from supply. Neglect
armature reaction. If magnetic and mechanical losses are 900 watts. Find

i) Backemf ii)Speed iii) Ty iv)Ta V) efﬁmency. (08 Marks)

With a neat diagram, explam back to back test on two shunt connected DC machines. Also

f(me*nﬁon its advantages. - « (10 Marks)
‘A test on two coupled similar from way rnotors with their fields, connected in series, gave

the following results when one machine acted as a motor and other as a generator.
Motor : Armature current = 56 A, Armature voltage = 590V voltage across the field
winding = 40V
Generator : Armature current = 44A, Armature voltage =400V, field voltage drop =40V
Resistance of each armature = 0.3Q

Calculate the efficiency of the motor and generator at this load. (10 Marks)
PART -B

Explain the cons:j;lg}ie'tion of salient type and non salient type of rotors. (06 Marks)

Derive the emf equation of synchronous generator. (07 Marks)

A 3 phase, 4 pole, 50 Hz star connected alternator has flux per pole of 0.12Wb. The slots per
pole per'phase is 4 and the number of conductors per slots are 4, if the winding coil span is

150°. Estimate the rms value of resultant voltage per phase and the line voltage. (07 Marks)
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With the help of neat sketches, how the voltage reguiatlon can be determined using EMF
method from the O.C. test and S.C. test results. . (10 Marks)
A 3 phase, star connected alternator is rated at 1600KVA 13500 volts. The armature
resistance and synchronous reactance are 1 50 and 30Q respectively per phase. Calculate
the percentage regulation for a load of 1280KW at

1) U.P.f i1) 0.8 p.f. lag ii1) 0. 8 p f. lead. Ay, (10 Marks)

What are the conditions to be sausﬁcd when two alternators are connected in parallel?
Derive the expression for synchron' ing power and torque neglecting the effect of R,

(10 Marks)
Two single phase alternators d‘p"erating in parallel have induced emf’s on open circuit of
220[0° and 22010°V and reactancc s of j3Q2 and _]4Q Calculate :

i) Terminal voltage
i1) Currents

iii) Power delivered by each of the alternators to a load of resistance 6Q. (10 Marks)
Explain Hunting in synchronous motor. (04 Marks)
Explain V-curve and inverted V — curves of synchronous machines. (06 Marks)

Explain why a synchronous motor is not self starting. Bneﬂy explain the following starting
method.:

1) Auxiliary motor starting :

i1) Induction motor starting. iy Y (10 Marks)

skoskosk skosk
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