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AttemptANYFlvlquestions.Assumenecessarydataifrequired.

r. a. A 20_MVA 12.2_kv 0.g-pF-lagging y-connected synchronous generator has a negrigible

armature resistance and a synchronous reactance of l' l per unit'. . 
The generator is

connected i"'pururirr with a 60Hi l2.2kv infinite bus that is capable of supplying or

consuminganyamountofrealorreactivepowerwithnochangeintiequencyorterminal
voltage. (i) what is the synchronous reactance of the generator in ohms?(ii) What is the

internal generated voltageE4of it it generator y.nder iated conditions?(iii) What is the

armature currentlein this machine at"rated conditions? (iv)Suppose that the generator is

initially operating at rated conditions. lf the internal generated voltage E6is decreased by

5 percent. wfrat will the new armature current In be? 
-, 

t, ^--^^+^r +-^-- t4]

b. There is alwfis a third hur*oni. component in a Y-Y connected transtbrmer' Explain

how the third harmonics can be removed for Y-Y connection' 121

c; Explain the terms yd l, yd I l, Dy I and Dy I I with respect to vector groupings of a 3-

phasetranstbrmer 
r ' l2l

2. a. Two generators are connected in parallel t9.:u-qply]oad. Generator I has a no-load

lrequencyof6l.5HzandaslopeoflMwHz.Generator2hasano-loadtiequencyof
6l .0 Hz una u siope of I MW/i{2. The two generators are supplying a real load totaling

2.5 MW at O.g pp'tagging. (il nt wtrat tiequincy is this system operating', and how muc!

powerissuppliedbyeachofthetwogenerators?(ii)SupposeanadditionallMwload
were attached to this power system. w-hatwould the new system fiequency be' and how

much power would Generator I and Generator 2supply now?(iii) With the system in the

configuration dlscribed in part ii, what will the systemfrequency and generator powers be

if the governor set points on Generator 2 are increased by 0'5 Hz? (iv)Draw the house

diagrams tbr all the three cases mentioned above' t4]

b.ExplaintheC.2Cconnectionofaninductionmachine.12)
c. There is no net torque atzerospeed tbr a single phase induction motor. Explain' 121

3. a. A 2300 v 1000 kVA 0.g-pF-lagging 60-Hztwo-pole Y-connected synchronous generator

has a synchronous reactance oi"t.t-o. At 60 l-iz. its tiiction and windage losses are.24

kW. and its core losses are l8 kW. Assume that this generator is connected to a hydro-

turbine capable of supplying up to 800 kw... Skerch the capability curve tbr this

generator, including the prime-*or., power limit'What is the maximum amount of

reactive power this generator can produci? t4]

b. Comment on tt,e to-rque-speed curve of a three phase induction motor and explain the

effect of varying rotor reiistance on the torqr.re-speed characteristics of a wound rotor

induction motor. 12)

c. Describe with a suitable diagram how an induction generator can be connected to the grid

and explain the role of capacitor banks fbr the connection. l2l
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5. a.
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6. a.

b.

L.

d.

A 208-V. tr,vo-pole, 60-Hz Y-connected wound-rotor induction motor is rated at l5 hp. Its
equivalent circuit components are R1 = 0.200; R2= 0. I20; Xy= I 5.0; Xr= 0.410;
X2:0.410; P,n..1,= 250 W P,r,." = 0i P.or"= 180 W. For a slip of 0.05. find(i) The line
current. (ii) The stator copper losses(iii) The air-gap power(iv) The power converted from
electrical to mechanical form(v) The induced torque(vi) The load torque(vii) The overall
machine efficiency. t4l
Explain the terms full pitch, short pitch, pitch factor and distribution factor with reference
to the stator winding of an alternator. 12)
Describe the t'requency-power and voltage-reactive power characteristics of a
synchronous generator. pj

A three phase 400 V induction motor gave the fbllowing test readings:
No load: 400 V l3A p.fl. = 0.25
Short circuit: I l0 V 24A p.f. = 0.45

Draw the circle diagram. If the normal rating is 15.85kW, find trom the circle diagram,
the line current, power factor, efficiency and slip at f'ull load. Also determine the
maximum torque and maximum output power tiom the motor. Assume the rotor copper
loss is half the total copper loss. t5l
A 208-V Y-connected synchronous motor is drawing 40 A at unity power factor f'rom a
208-V power system. The field current flowing under these conditions is 2.7 A. Its
synchronous reactance is 0.8 Q. Assume a linear open-circuit characteristic. (i) Find the
torque angle 5. (ii) How much field current would be required to make the motor operate
at 0.8 PF leading? (iii) What is the new torque angle in part (ii)? t3l

Explain the use of an excitation system of a synchronous generator with a suitable block
diagram. Also show how the excitation system is connected to the synchronous generator.

t21
With the aid of proper expressions, phasor diagrams and V-curve explain how a

synchronous motor can be used for power factor correction. {2)
The following test data were taken on a 7.5hp, four-pole, 208V, 60H2. design class A, Y
connected induction motor having a rated current of 28 A.

DC test: Voc : 13.6V lpc : 28.04
No-load test: V'r= 208V Ie = 8.12A Is = 8.2A Ic : 8.18A

f = 60Hz Pin = 420W
Locked-rotor test: Vr = 25V ln = 28.1A la = 28.04 lc:27 .6A

f = l5Hz Pin = 920W
Draw the per-phase equivalent circuit fbr this motor. t2l
Two transfbrmers are connected in parallel. The load 140 kVA at 0.8 p.f. lagging is to be
shared by them. Determine how the load will be shared when transfbrmer I has
percentage resistance and percentage reactance l.l% and 4.9% respectively and
transfbrmer 2 has percentage reactance I .7o/o and 4. l% respectively. l2l
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