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PART A

Answer all tjuestions, eoch carries 5 marks.

Graph sheets (2nos per student) may be supplied
I Compare the constructional features of salient pole and cylindrical rotor type

synchronous generators.

(s)

2 Describe the effect of armature reaction in synchronous generators at zero pf (5)

lag.

Draw the phasor diagram of a salient pole'synchronous generator at upf. (5)

Explain any two methods of starting of 3-phase synchronous motor. (5)

Draw the equivalent circuit of a 3-ph. induction motor and mark all parameters. (5)

Explain stator voltage control of 3-phase induction motor with torque-speed (or (5)

slip) characteristics.

7 Describe the principle of operation of a self-excited 3-phase induction

generator.

8 Explain the working of a I -phase capacitor-start induction motor with necessary

phasor diagram.

PART B

.. Answer any twofull qaestions, each carries l0 marks.

9 a) Derive the expression for distribution factor in an alternator.

b) The phase of emf of a 3-phase 50Hz alternator consists of a fundamental, a 20o/o

third harmonic and a l0o/o fifth harmonic. The amplitude of the fundamental is

1000V. Calculate the rms line yoltage when the tluindingr are connected in star.

l0 For a 3-phase, 5000kVA, 6600V, 50H2, star-connected altemator, find the

voltage regulation at full-load and unity power factor using Potier method. The

OC,ZPFC test data are shown below. Neglect armature resistance.
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Field current (amp) 32 50 75 100 140

Open circuit voltage (line) (volQ 3100 4900 6600 7500 8300

Full load voltage at zero p.f. lag (line) 0 1850 4250 5800 7000
(volt)

I I a) List 3 methods for suppression of harmonics in generated emf of an alternator. (5)

b) Describe synchronous impedance method for determination of voltage (5)

- regulation.

PART C

Answer ony two fult questions, each carries 10 marks.

12 a) Explain the effect ofchange ofexcitation in a synchronous generator connected (5)(.
to infinite busbar. Also, draw the V-curves and inverted V-curves marking the

regions of lagging and leading power factors.

b) Describe the method to determine direct-axis and quadrature axis synchronous (5)

reactances of a salient-pole synchronous machine.

13 a) Draw the phasor diagram of a cylindrical-rotor type synchronous motor at i) (6)

unity power factor ii) lagging power factor and iii) leading power factor taking

excitation emf Eras reference.

b) In a 6 pole, 3 phase, 50Hz induction motor with star-connected rotor, the rotor (4)

resistance per phase is 0.3C), the reactance at standstill is 1.5 Q per phase and an

emf between the slip rings on open circuit is 175V. For a speed of 950 rpm,

calculate i) slip ii) rotor emf per phase iii) rotor frequency and reactance.

t 14 a) Describe the dark-lamp method for synchronising an alternator with infinite bus (5)

b) Derive the expression for torque equation in a 3-phase induction motor. (5)

PART D
;' Aosn"r any two fult questions, each caties 10 morks.

15 For a 3-phase, 20HP, 400V,4-pole, 50Hz star-connected induction motor, draw (10)

the circle diagram and hence find i) line current and power factor at full load

and ii) maximum power output. s

No Load Test (line values) : 400V 9A p.f. = 0.2

Blocked Rotor Test (line values),: 200V 50A p.f. : 0.4

The stator and rotor copper losses are divided equally in the blocked rotor test.

Take current scale = SA/cm. Use graph sheet.

Page 2 of 3



ssffisffitGrffir *

16''4 Describe t*re uro**lng of a syrchronurs in*reiio*r rnotor **b ry (5)

diaganr.

b) Ibscribe dor6l€ rwolving flteld tkry in single$rase indtrction lrlotors. (5)

r 17 a) Corput indwtk*r gsnerator and syrrchronor* ge*erator (5)

i b) nemine appmr*s**ely the st*ting torq$€ of a 3-phae kdutioa ffir in {5)

ffi$ of 'full-ld to{que wlren started by i) stardeha g*r ii) an xto-
- tltnsformer starter with 50e/o tapprng. The short-cirpuit cunem oi ltpffi is 5

, o, 6mqs the full-load currsnt artd th€ fult-load slip is 5%.
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