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Part A
[Answer any !g questions from the followings; figures in the right margin indicate full marks ]

1(a), How can you synchronize a new incoming 3-phase alternator to an existing 04
generation systems -narrate the procedure.' 1(b). What conditions are necessary for paralleling two synchronous generators? 03

1(c). A 60kVA, 220Y, 50Hz alternator has effective armature resistance of 0.016 03

f,l and armature leakage reactance of 0.07O. Compule the voltage induced in

the armature when altemator is delivering cunent at a load p.f (i) unity (ii)

0.8 leading (iii) 0.85 lagging.

2(a). How can we measure the voltage regulation of an altemator with 04

synchronous impedance methodi Are there any drawbacks ofthis method?

2(b). Derive the emf equation ofan alternator. 03

2(c). Two alternators are operating in parallel where Er = 220Y, fi = 60H2, E: 03

=222Y and fz = 59Hz; Calculate: (i) maximum and minimum voltage across

each lamp (ii) frequency of voltage across each lamp, if frequency changes

then what will be conditions of lamps? (iii) the number of maximum light

pulsations/sec.

3(a). Why is synchronous motor not self-starting? What methods are generally 02

used to start the synchronous motom?

3(b) Derive the expression for the input and output power developed by 05
Syrchronous motor. Also derive the maximum input and output power

developed by synchronous motor.
3(c) What are the V Curves? Draw the V-curves ofa synchronous motor. 03

Part B
[Answer any {1gg questions from the followings; figures in the right margin indicate full marks.]

4(a) Describe the operating principle of Permanent Magnet DC Motor (PMDC). 04

4(b) Derive an expression for maximum power output ofPermanent Magnet DC 03

Motor (PMDC).
.. 4(c) A universal series motor has resistance of 25 Q and an inductance of 0.4 H. 03

When connected to a220Y d.c. supply and loaded to take 0.7 A, it runs at

1500 r.p.m. Estimate its speed and p.f., when connected to a220Y,50Hz a.c.

supply and loaded to take the same current.

5(a) What is stepper motor? How does it work? What are their applications? 03

- 5(b) Explain the different modes ofexcitation used in v.ariable reluctance stepper 05

motor?
5(c) Define the term step angle. A stepper motor has a step angle of 02

2.5".Determine (a) resolution, (b) number of steps required for the shafl to

make 25 revolutions and (c) Shaft speed, if the stepping frequency is

3600pps.
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6(a) How can we make linear induction motor? How it works? 04
6(b) Construct a circuit arrangement that will convert a permanent Magnet AC 03

motor to Brushless DC Motor (BLDC) motor.
6(c) The rotor ofconhol transmitter (CX) is excited by a single phase dc voltage 03

of20 V (rms). Determine the value ofElS, E2S and E3S for rotor angle o =
+40o and -400.

1(al Construct the circuit diagram and describe how Synchros are used for 04
Torque transmission.

7(b) What are the adyantages and disadvantages ofbrushless dc motor. 0Z
7(c) Describe the basic principle of permaneot magnet Synchronous motor. Also 04
. its Construction, Advantages, Disadvantages and Applications.
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