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Transformers and Cdffielators
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Note: Answer any FIVE full questions, cnoostiff@Z full question froryr each module.

vrog&i-t *ry),;
la.Drawthenoloadphasordiagram.w"-,er.Expres,*ugffigcurrentand1oss

component of the no load current rn;#filffi of the no load curreotand no-toad *ffiffn;
b. The following results were obte{[efl& sorva,z4}anz}vp+iEffirmer :

O.C Test, Instruments, on L".i/ site

Ammeter reading = 9.65_4 - :ie

Voltmeter reading: 120V 
hdl

S.C Test, Instrument$ on h.r. site
Wattmeter reading *S tOW
Ammeter readinlje 20.84 *..,@

iD Efficiency of tull load, 0.8 p.f llgging #iii) Approximate voltage regulafion 0.8p.f lag {s, (0e Marks)
c. What are the advantages ojtrensformer bank of ffieffiphase transffipr over a unit three

phase transformer of theafu: KVA rating? y,ff fu- ; (05 Marks)
: nh *" o.-"

=* " oBa*** r"2 a. Explain with- the help=oftonnection unAunle$f diagrams, hg$cbtt connections are used to
obtain two phase sqpply form 3-phase sqpply mains. ,,. .'iii" (07 Marks)

b. A l0 KVA srl8le phase transformff iated for 2O00l4W V has resistance and leakage
reactances as ffibws' \ ,, s
Primary winding i Rr = 5.5O, Xr : I2f)
Secondary winding . Rz : 0.2O, xz = 0.45f)
Detefihine- the approximate v{&e of the secondary.doltage at full load 0.8 p.f lagging when
the piirnary voltage n lp$Offiind also calculate t"he voltage regulation. (06 Marks)

c. .,A1\001230V- 500KVl'iSOllz distrihutittr transfnrmer has cnre lncs nf 16oo\r/ qt tqtaAc' A 23001230V, 500KVA;,"SOHz distribufion transformer has-core loss of 1600W at rated
voltage and copper loss oi7.5kW at full load. Puring the day it is loaded as follows :and co of 7.5kW at tuIl{ffid.jDur
''Yoload ()',

":t=20 50 80 *, 100 t25
Power factor !7las .8las ag I .85 las
Hours 2 4 4 0.. ;"n5 7 2

Calculateall'Hayeffrciency. -\, (07 Marks)

b. Two single phase-trarfsformer having the same voltage ratio on no-load operate in parallel to
supply a load of;#OOKVA at 0.8 p.f lagging. One transformer is rated at 400 KVA and has
equivalent iffida'nce of (0.015 + j 0.09)0, other is rated at 600 KVA and has a equivalent
impedance 9p (d.Ot + j.05) O. Determine the load on each transformer in KVA and the
oneratqffiower factor. 

I of 3 
(07 Marks)

.."-*',.'* Modure-2
3a.Statetheneedforpa'*.nffi:,utionffi?-,rsandalsoexp1ainthevariousconditions

ofparallel operation offigle phase transformer. (06 Marks)
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c. Make a comparison in the weight of copper required in ag,,,,auto transformer and a two

winding transformer of the same rating. (07 Marks)
lI '"j:;*, "

dq#* .* ,- (07 Marks)
c. A 3-phase, 16-poft ffihronous generator has a rebultant air gap flux of 0.04ub per pole.

The flux is distrffie*d sinusoidaly over the pole. The stator has 2 slots per pole per phase

and 6 conductffiEr slot are accommodated The coil span is 160o electrical. Calculate
phase and liap,ifficed voltages when t bhine is runs at375 rpm. (06 Marks)

."-"'.*,r.. OR
6 a. Expffiphe process of commutpt:pn i" d.c generator

b. Explain the phenonomena of

ORftd
4 a. Two similar 200 KVA, I-phase transformers gayqlhd-$llowing results when tested by back-

to-backmethod: * *,:,,'

Wr in supply line, 4kW, Wz in series circuifl tmlaen full load current circulates through the

secondaries, 6kW. Calculate efficiency a,f '-each transformer at .8p"S*lag with full load

condition. q... ':r (06 Marks)

b. Explain how Iron loss can be separaffi*.d iiitd hysteresis loss eddy curent loss. (07 Marks)

c. With help of sketches explain workiffif on load tap changingtrairsformer. (07 Marks)
*rE.j*t -,,::r:,1-1.,

,:::

'* 
L 

Module-3
,:.,.-'B ,.5 a. Derive the equation for A{6/pe{€ and AT"/pole. (07 Marks)

b. Derive the expression ftFpjJch factor and distribution factors in connection with alternator,
' r.,.:1xs:Y (07 Marks)

at i) purely lagging ii) uniry ifi) purely leadingpffi+ ,i::, : (0e Marks)

c. Defure term synchronou@tance and draw equiffhlbnt circuit diagi,aril'of the alternator.
.,,,=-', (05 Marks)

f -- - -,,1
7 a. Draw the phasOi@rama loaded alrernator for the following conditions :

i) lassins o fil*ij:iil'leadins o-f iil)-unf (06 Marks)

A flIeg.,rcurrent /uA pr s a short crgult dcurrent equal tuu load culrent oI J /o A.
Th@same field cunentffiffies an emf oH.$.qv on open circuit. Determine the synchronous
& _ *#

mmffirctance of machilRapdtts fullload re n at 0.8 p.f lagging. (07 Marks)

1q["- sE- "

;.l'r '- .oR

8 a. Explain the ffii&- triangle methciil"#determining the voltage regulator of an alternator.

;l,,; \ i ., (to Marks)

b. A 3-phas$qff;r connects, 1000KVA, 2000V, 50Hz alternator gave the following open circuit

i) lagging p.f;ffi=leading p.f il}Wf,
For cylindrigal iotor alternatol#nEkfression for p.Amffii cb. For cylindrigal iotor alternator--an-d-

},W

(06 Marks)
ion for p,Ailfgf developed a function of load angle

percentage
(10 Marks)

-d-

.**-k,
c. A 3-,phhSd,- 1500KVA, stan

A fileEiurrent 70A prQffi

t'1.,"*5 (07 Marks)

, 50H2,230,0l/ alternator has a resistance of 0.120.
A file'*rcurrent 70A prqffig$ a short cirquit wcurrent equal full load current of 376 A.

and short circuit ratings.

Fields C nt- (A) 10 20 25 30 40 50

O.C v.oltaee ry) (LL) 800 r500 1760 2000 2350 2600

.S*0*cunent (A) 200 2s0 300

The armature'-effective resistance per phase 0.2O. Determine the full load
regulation aCO.AO p.f leading using MMF method.

,d;

d m*}r
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ga,Explainthetworeactiontheoryu,,liffiri.n,por.ffiousmachine.(07Marks)
b. What is necessity of parallel operation of alternaq{@ list conditions necessary for

c Bffi*ilffJliffl3li;"determineX6andXq -ffi ffffilili
&dh- w

oR *'WI0 a. Write a note on capability curve for large turffiernator. ,t_ (07 Marks)

b. Derive expression for synchronizing pouru-fi&6n two alternators a@fuonected in parallel.

ruW fl*fu (06Marks)
c. What is hunting in an alternator? Discu.Mhe measures to be takenffiinimizen rl#t*""u,

ffirr &,ruW***** e*fu&.%*W" *ffi
sss

* *pw 4r *
&SM ,Mffi; %}*w*%

mtr . dllr'qs
d%h ffi%ffi ,*ro*#* w"

-ffi -@n *..@ ffid. ^w"**d m* d".# dq{ru &\" ,PW -.q# &e* fusry'
4p,:. &**d d**/ \q& ,e @

,dPryqtr@.&@ ****u ffi"* \. u.%', #
W"d%ryo@w\l* ffie- *W****** ffi ffiffi$-,. &k- @*#- *l - &b"se ,c, &

iu *;%f ffi-
&lllle! \-'-*n1 #q*%P " dr
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