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D.C. Machines & Synchronous Machines

Timea: 3 hrs.) _ (MaxMarks : 100
Note: Answer any FIVE full queshians, '

1. (o) With relevant diograms explain armature reaction in D.C. Machines and also explain
the measures adopted to reduce its effect in

n DC generators and
i D motors {12 Marks)

(B3 A 280kW, S00V. & pole D.C. generator has 720 lop wound conductoss, It s given
a brush lead of 2,50 (meach) from the gaomeatic neutral, Calculate the cross and
demagnetizing fums par pole. The shunt fisld clrcult resistonce is 20001, @ Marks)

2. (o) Exploin different methods of controling the speed of

0 shunt motors and
i serda: motors, and compare thelr merts and demerits. {10 Marks)

(b) A 280 W shunt motor hos amrnoture resistance of 0.5chm and shunt fiald cireult
resistance of 25001, When driving at 400 ipm o lood, the torque g which &

constant, fhe amature takes 204, It desired fo increass the speed from 400 1o -

800 rpm. What resistance must be inserfed In the shunt field circulf assurming that

Thare is no fisld saturciion? {10 Meirks)
3. {a) Menticn the varous mathods of testing ad.c. maching and discuss on the imitations
of sach method. {10 Marks)
(&) Following results were obtalned while back to back test wos performed on fwo
shunt mochines
Supply voltage 2400V
Filed cumrant of oo oA
Fleld curent of ganerator .
Armohee curent of genarctor s #1203
Cumrant frorm maing 144,

Asmciure resiktance of each machine 0200

Calculate the eficiancy of motor and genorator on full lood, {10 Marks)

d. (o) Exploin with reasons for the preferonce of revalving field svsterm over the static fisld
system in large alfemataors, {4 Maiks)

@) Defins : ) Breodth factor iy Coil spon foctor and derve exprassians for ecch.
{10 Marks)
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) A 600 KVA, 125V dliternator connected In delta is reconnected in star. Calculate
its mew rating in () Volts ) Amperes and N KVA. {6 Marks}

‘5. (=) Define voltage regulation of gltemator and explain the ASA method of determining
it and cormpare this method withy ofter known rnethods. {10 Marks)

(o) A 220V, 100KVA, star connectad alfemator has an atfective resistance of 0.1 ohm
and leakage reactance of 0.500M. assurne that when it is connected 1o G 0.4pf
iogaing lood and delivers rated curent, the armaiure reaction has twice the effact
of armature reacianca. Naglacting the effect of saturation. Calculate.

iy  Noload voliage whean the load is suddenly thrown off with the field current
and speed belng the same ]

il No load voltage required to produce rated curant qssuming the afttematar
wils short circuited. {10 Marks)

6. (@) If two synchionous machines having different impedances and different induced
amfs are connected in paraliel, explain with equations how they share COMMan
load and what will be its common terminal voltags? (& Marks)

(b) Two ithree phase .61\ star connected alternators supply @ load of 3000KW at
0.8 pf. lagging. The synchronous Impedance per phase of these machines are
respectively (0.5 + J10)8 and (0.4 + 712)i}. e axcifation of one machine 15
adjusted so that it delivers 180A at lagging p.f and the govemors are sef so that
the load s shared equally between the machines. Detarrmine:

0 the curent iy power factor
iy induced emf’s and i) lood angle of aoch maching
{12 Marks)

7. ta) Discuss the effect of
i} change in excitation and
iy change in input power, wnen atternators are running in parallel. (10 Marks)

By A 400V, 50Hz, &-pole, Thres phose, star connecied synchionous motor has
X = 4ohm/ph and Re = 0.50hm,/ph. On full load the axcifation is adjusted so
that the machine takes an armature current of &0A at 0.866 pf leading. Find the

mcsdmurmn power cutput if the total power lossas ane MW, and exciiation samea.
{10-Marks)

8. (@) Obtain an expression for e power-angle equation of @ saliierit pole altemator

connectad to infinite bus, skateh this characteristic and commant on its shape.
{10 Marks}

) A 1800 kVA, star connected, 6.6kY sallent pole synchronous mater has X g = 23.240
and Xg = 14.50 per phase. ts R, Is zero, Calcuiate the excitation emf when the
motor is suppiying rated load at 0.8 of lsading. If the excitation is cut off, find the
maxrnurn load that the motor can supply. {10 Marks}
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