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Transformers and Gdff d'fators

,:.''',,,,,,.i' :,,''' Max, Marks: 100

I. Answer any FIW full questions, "nroriifu full questionfrom each module.
M : Marks , L: Bloom's level , C: Course outcomes.

Moduler",il +,"i}l M L C

Q.1 a. Obtain the equivalent circuit of 1d kansformer referred to primary side. 6 L3 cot
b. With usual notations derive the EMNhquation of transformer i,$ 6 L3 col
c. SKVA, 500/250V, 50Hz single'phase transformer gave the,.,..f,ollowing

readings
OC test : 500V, lA, 50W (LV side open)
SC test : 25Y,10A,60W:pV side shorted)

Determine : " .

i) The efficiencys@ll'load,0.8 lagging pow-eJ fgctor
ii) The voltage regulation on full load, 0.8 leading power lactor
iii) Draw the qirvalent circuit referred to.priniary side and insert all the

values i4q, ,*" ,,,.,,,' 
,

8 L3 col

OR
o.2 a. With a:heat'fliaeram. explain the twes of transformer 6 L2 col

b. The,,,maiirnum e{ficiency at fuJllir!'eifrd and unity power,,frctor
25KVA, 50Hz transformer is 98 6':'Determine the effic-ig-ne at

i) 75o/oload.0.9of ii) 50% load.0.8pf

10,aof 6 L3 col

c. With the help of
transformer on load.

phasor-..diagram explain the operation of pracfi0al 8 L2 cor

Module - 2 l

Q.3 L. What is the need of parallel operation and mention the conditions to the

satisfied for parallel operation oItwo ld kansformers.
6 L2 col

b. Two transfonaqs'are connected ip,-n|[ihliel to a load of (2 + l.5j)O. Their
impedances in secondary terrns are it = (0.15 + 0.500 and z2: (0.1 +
0.6j)4.:!heir no load terminalWttag.r arcEr = 2:07 ,:,V and Ez:20510'
V. Find the oower outout and oower factor of each transformer.

6 L3 co1

c. Deiil;s the expression for:satiiig of copper
two winding transformer.

.l! :,,,

ln:, autOtrans fo rmer comp ared to 8 L3 col

OR
Q.4 a. An autotransfoffisuppler a load of 5IiV/ at l25Y at UPF. If the primary

voltage is 250V. Determine :

i) Trans,fuiiil'ation ratio r n, - :

ii) Secondarycurrent
iii) Primaiy current
iv) Secondarynumber,',o-f+urns if total turns is 250
v) Power transferred*,inductivity
vi) Power transferred conductivity

6 L3 col

b. Obtain the expressidh for load sharing during parallel operation of two
transformers htryiir:h same voltaqe ratios.

8 L2 col
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List the differences
Autotransformer.

between two winding transfolmer and LI col

Module - 3

Q.s @es, explain how the voltagdik ulation can be

determined using EMF method from the O.C and S.C li$iil'.

A 30, 8 p"t., 50H2, star connected alternatg.f ,.$as 96 slots, with 4

conductors per slot. The coil pitch is 10 slots. Iffi#pole is 60mwb. Find :

i) Phase voltage ii) Line voltage. . . .

fficsandmethodto'i4ini izeit. , '"1; 
'

L2 co3

co3

co3

co3

co3

b. L3

L2

Q.6 Explain the armature reaction
vector diasrams.

in alt or with leading, lagging afird UPF L2

r is rated at I600KVA, 13500V' The

i armature resistance and "synChronous reactance are l.5O and 30O

I respectively per phase. Calculate the % Regulation for a load of l280kW at

L3

f 0.8 laeeine, 0.8pf UPF ,:::iuillil..::::t:

rr a 3$ star connectedtest readings L3 co3
000KVA.2000V.50 s nous Generator

Field current (A:)r':',, l0 20 25t'",.
'30 40 50

OC terminal voltaee (V) 800 1500 176.0' 2000 23s0 2600

SC Armature.tunent (A) 200 ',25,0 300

The arm6tule effective resistance, is ,0.2f1lph. Draw the

curvq$'ilhd estimate the full load pefeentage regulatioh for ,,,,,,

Using s"ynchronous impedance,ihdthod. . ._

Module - 4

characteristic

af,,-l machine? How

do vou eliminate it.

6 L2 co3

t'. hronizatiLo,n.ofjhltemators an{, p;plain two

brieht one dark l6mps method. --t'i.li ,"',f
6 L2 co3

c. @iliernators has emf of 1000V fe{"phase. The

synchronizings'ihoedance per phaib'',are'21 : (0.1 + j2)O and zz = (0'2

+j3 2)O They supply a load, of"ilpedance (2 +,'ijl)A/ph' Find their

termin l;vottage, load-currenl power outputs for aphirqe divergence of l0o

8 L3 co2

OR

Q.8 a.
,r,,1..

6 L2 co3

rii A 2MVA, 30 8 pjjtd'rlternator is connected to 6000v, 50Hz busbar and has

synchronous". re$Etanre of  olpnffalculate synchronizing power and

svnchronizi'hg'tprque/mechanical degree of rotor displacement at no load'

8 L3 co2

c. f*pU* two reaction theory in relevant to salient pole alternator. 6 L2 co3

Module - 5

o.9 a. With a neat block diaeram. explain the basic components of WECS. 10 L2 co4
b. Explain the constructibalarts of solar cell along with working principle. 10 L2 co4

OR
o.10 L. Exolain the basicohotovoltaic svstem for power generation. 10 L2 co4

b. List the advantages and diSadvantages of WECS. 10 LI co4
**r,**
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