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f.l;J.rd Semester B.E. Degree Examination, Dec.2017 /Ja ~"i>8~ oy~~>,,>\Transformers and Generators (0';,:,,\0
~~ ~~

Time: 3 hrs. --~q) r',\<:::~ax. Marks: 80

Note: Answeron, v '7VE full questions, choosing one full questiq,fJ,;ii9z each module.'-{j.;,,;:0 \ '''-,'-
<;;.<r: U'''<2)
"')'t\\i) Module-l (<:s\

1 a. Explain operatio~''&(a practical transformer on load. Also di1ji~ ~ phasor diagram.
«)": -,. .' ~<\:;. (06 Marks)

b. Show that op~n delta C~§nt,e.v~n ?as.a kVA ratmg of 5_~~~gt>t?e rating of the normal de Ita-
delta connection. Also n 011 ~mltatlons of open-delt~Cll.IDectlOn. (06 Marks)

c. A 20 kVA single phase tra~fc(~mer has vo Itage ratiq~b?f 11001110 V. During short circu it
test it gives the fo llowing 'reaAings: 60V, 18 A, ~?6~~{, LV side shorted. Find the power
factor at which the regulation i~1i}"9\laximum, (ii~Ji3/ CMRIT (04 Marks)
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2 a. Define regulation of a transformer ~rid[19:bj·a4.N'e~iilationof transformer by OC and SC tests .
.7 ,; "-"/ ~ ~6Ma~~

b. With the help of phasor diagram, explain ~w 2 phase supply can be obtained from 3 phase
supply using Scott connection. <::" ~/ (06 Marks)

c. A three phase step down transformeR~~h)p€t;p,~~~e turns ratio 47.6: 1 connected in delta/star
and is supplying a load of 40O::~-K-Y;'j0.8 \6~e.:... factor lagging at 400 V. Sketch the
connection diagram and show in:~~e line volta 6r)phase currents and line currents.'-.,v (//._

;-,1 --;-(0\ (04 Marks)
<I Ii"' \S?i:'-;..>(( f) Module-2 'C:;/'~::\

3 a. List the conditions to be f}l~SfJbd for satisfactory paral@;6~ation of both single phase and
three phase transformerf~~ 6;? ~/ ~ (05 Marks)

b. A 10 KV A 230111 0 '«~ra1lSformer is to be used as a step ujJ:t~'U{-!?formerto step up 230 V to
340 volts what will be't-h~6utput rating of the autotransform~::J:~ (04 Marks)

c. What is the necess l' -oftertiary winding and explain its operat"b'6-i'n star/star transformers.
C> 2) --:;Yr.:. (07 Marks)
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4 a. Derive an xx~ ssion for copper saving in autotransformer. (C..v , (05 Marks)
b. Two tr~E.~~£E)ers each of 80 ~VA are connected in p~rallel. One n(,;f)esistance and

reacta?get.~J % and 4% respectively and the other has resistance and reaot~n~~~f.l.5% and
6% res~c,~l'vely. Calculate the load shared by each transformer and the correspopcrmg power
factor -,)¥hen the total load shared is 100 kVA at 0.8 power factor lagging. <-..; /~06 Marks)

c. J-J6y,Q;l.q you obtain the equivalent circuit of a three winding transformer? ExplaG( (O'5.--~arks)/. (,"",.,./ <> - ~ ~:'\\'
'J" " !( '\ ."

_~'<) Module-3 ~1:s;.())
5 a~~xplain in rush current phenomenon in transformers. (05 Milrks)

b. A four pole lap wound armature running at 1400 rpm delivers a current of 100 A and has 64
commutator segments. The brush width is equal to 1.4 segments and inductance of each coil
is 0.05 rnl-l, Calculate the value of reactance voltage assuming (i) linear commutation,
(ii) sinusoidal commutation. (05 Marks)

C. Explain anyone method used to reduce the armature reaction effects in a dc machine.
(06 Marks)
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6 a. wA{af are the causes and effects of harmonics in a transformer? Explain. ~'~~ (05 Marks),y~ ~~
b. Ab::8--pole wave connected dc generator has 480 armature conductors. The\q mature current

is 20P;~~ind the armature :eactio~ dema~netizing and cro~s magnetizi!1~,ciztfpere turns per
pole \(f;.'t~2brushes are shifted 6 electric from geometric neutral (a~JS 'Also calculate
compei1S"~ngturns per pole if the pole arc to pole pitch ratio is 0.75.(~~ (05 Marks)

c. Derive an<exBf~ssions for distribution factor K, and pitch factor KIl. ,~) (06 Marks)>/~\ 03'.-~v. /.,/,1 I' J\O)
'v(/J'~:::'-'" Module-4 1 >, .

"7'/ \)" '.

7 a. Explain slip teSt8;:96\1'&lientpole synchronous machine. (:::~\ <» (05 Marks)
b. Discuss the effec~~ange of excitation at constant load. r;~S (05 Marks)
c. Two identical 2000 ~V \~ Iternators operate in parallel. Th g~ernor of the prime mover of

the first machine is su~h~6at\ the frequency drops uniforw~~om 50 Hz on no load to 48 Hz
on full load. The corr~~qy~Jng uniform speed droPr~~"'i:l1e second machine is 50 Hz to
47.5 Hz. Find how will tllc1twc'"6)machines share a 10atl~&:OOO KW. (06 Marks)

\ '/1' I'<~ "",v
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8 a. Derive an expression for synchH~llZ:1!1~power. ~) (05 Marks)

b. A 3 phase star connected synchr6h~1{s g~ner~(9'r:s,upplies current of 10 A having phase angle
of 20° lagging at 400 V. Find the lo~~~~~..a:nd?domponents of armature current Id and I~, if
X, = 10 nand X, = 6.5 n. Assume a~ntu?tfe istance to be negligible. (06 Marks)

c. Derive an expression for the output power,r&r cylindrical rotor altenator connected to infmite
bus. Neglect armature resistance. \> s> (05 Marks)

( (;../ r>.
.,§ ~~0

~"::M:o{Jule U
9 a. Differentiate between synchronou Jeactance, ~~}ed synchronous reactance and potier

reactance. 'I'-'~ '--20) (06 Marks)
b. A 2300 V, 50 Hz, 3 phase [~tar«lc;lmected alternatdf}:~~~~ effective arm~tur~ resistance of ,

0.2 ohm. A field current Q.~~)A produces a current o-f:n;o A on short circurt and an open
circuit emf 780 V (line (~'1'€'{Calculate the voltage ~""'~fion at 0.8 pf lagging. The full
load c~rrent is .25 p:. ;: .. ~</ .~;::.:-~. (06 Marks)

c. Describe Hunting ina.ft~., tor. \~\::~~, (04 Marks)
I;::;: , \: 1''/''))
~}) OR (~:>'-;'~')u ~~

10 a. A 3.5 MVA'/~:< §onnected altenator rated at 4160 volts a0(:YCI'Jz has open circuit
characteristics as'iven b the followin data: \Q.r

If Amp :V:;:J50 100 150 200 250 300 350 ({;~).
VOCf'Vl Its· 1620 3150 4160 4750 5130 5370 5550 '-./;;.(~

A fieldJ:lfrf~t of 200 A is found necessary to circulate full load curr~h£ on short circuit.
CalcuJ'a't~Ji Ampere turn method full load voltage regulation at 0.8 pf lagg1figs:'i(08 Marks)

b. Define ~hort circuit ratio. What is the relation between short circuit ratio arldfsf6.ehronous
r~'¢.~~ Ie? (~/ (0'4,~rkS)

c. fl'S( t~ advantages and disadvantages of synchronous impedance method of con?~~if~g:"the
-egtifatlon. (04 !l:aH{s)~-::) \::/

* * * * *
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