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Third Semester B.E. Degree
Transformers

Time: 3 hrs.

;: :ll"

n''ttj'ti" 
"'Examihffiio n, Aug./Sept.2020

and,;lGitnerators .,,""

:",,,,, ",:,,' Max. Marks: 100

Note: Answer any FIVE full questions;"blibosing ONE fuU ques.tio'pfrom each module,
:

Module-l
L a. With neat sketch, explain theopen circuit and short circuit,,,tests conducted on a single phase
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transformer to find efficienoy.ht any load and to equivalent circuit parameters.
(08 Marks)

b. Explain the operation bf a.single phase transformer with phasor diagram for lagging power
factor load. ,i,lrir,,,,j' ,, (06 Marks)

c. Find the all day efficiEncy of 500 KVA distributjon transformer whose copper loss and iron
loss at full load arerl;4.5 KW and 3.5 KW ively. During a day it is loaded as below:at lull load areir4.) l(W ano J.

Number ofhours 6 l0 4 4

LoadiiiA'inKW 400 300 100 0

PoWer ctor 0.8 0.75 rOr8,

lti,' ..,,i,rr*,,,illlt

(06 Marks)

OR

b
Fig.Q3(c)
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2 a. Explain with the help of connection and phasor diagram how SCOTT connections are used

to obtain two phase fromthree phase mains. . (06 Marks)

b. A 3 phase, 1000 KVA, 6600/1 100 V tranqfo" r is delta connected on the primary and star

connected on the""secondary. The prim4,ry'ii€sistance per pfiaG'"is 1.8 Q and secondary

resistance per phaSe'is 0.025 O. Detertloine the efficiency when the secondary is supplying
full load at 0.8 pfAnd the iron loss ig.15 KW. : (08 Marks)

c. Explain with neat circuit diagram and''phasor diagraqlo.,f$-A and open A type of transformer
connections, i,,rn., (06 Marks)

.-.;,,,,,,,.]111'1,' Module.?':rr'
3 a. Derive an expression foi the current shared by two transformers connected in parallel

:.sharing a common load wlibn no load volt4ge.6fboth hansformer are unequal. (08 Marks)

b. ",i,.fiist out applicatioffi.of'autotransformer. periVe the expression for the saving of copper in an
,"hutotransformer i]fu;,i$dred to two wirdin[ transformer. (08 Marks)

c. Fig.Q3(c) shows ah autotransformerused to supply a load of 2 kW at230 V from a 400 V ac

supply. Find the currents in parts Ae and BC, neglecting losses and no load current. Assume

resistive load:,-Also calculate the copper saving.

(04 Marks)
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Write short notes on tap-changing transformers. (06 Marks)

Whatisthenecessityofparalleloperationoftmlisinglephasetransformers?Listallthe
necessary conditions ofparallel operation of lQ'ltmnSfonners' (06 Marks)

The short circuit test results of trryo transfonoer$A and B are as betow. 01 o.Pen circuit, both

transfbrmers gave a secondary voltage ote5,qa v. The primary term.inals are connected in

paralle I and 11000 V are applied to the pii$l'al
Isc Vsc ,; fiilsc

Transformer A l0A 200'E 1000 w
Transformer B 30A 200 v, r500 w

late the individual transfbr"rtrer currentCalcu
0.8 pf lagging. Neglect no load currents. (08 Marks)

and power when'supplying a load of 200 A at

Module-3"::::':''ii 
GTfit.uit"tiitt...windingtransformer.

circuit referred tg primary wd8.
Write short noteS';'6n cooling of transformqrs.li ,''
Define rmahrre,,r 

-ction. With neat diagrffi;:explain armature reaction
b.
c.

Draw the
(06 Marks)
(06 Marks)

in DC generator.
(08 Marks)

(08 Marks)
generator with ali the circuit

(12 Marks)

OR
a. nxpUlii"]tre problems associate&twith communication,,, DC generator and discuss the

methods to overcome commutationbroblems. .- ,,,, ,,,,,, ...,,;r,, (06 Marks)

b. Derive the expression for di-q*t-ribution factor apqtieab,le in synchronous generator' Write the

emf equation with windi g'fiitot.. * 
,;,' 'iir' .:: (06 Marks)

c. A 30, 8 pole, star conntiUtpa altemator has the.armature coils short chorded by one slot. The

coil span is l65o el.ectrical. The altemator''is.driven al the speed of 750^rpm. If there are l2
conductors per sl.Ot,]and flux per pole is 50 mWb Calculate,'the,value of induced emf.across

the terminals. -,r,, , .i, (08 Marks)

,,ti' '"''"

a"'rrl: ,,,,'l'..
a. Derive the.expression for no load emf interms of;.tpnninal voltage, load current, amature

resistance'tard synchronous reactance. Draw the".vector diagram for lagging power factor

load.- : !: (06 Marks)

O. .,,}piitn 
the method o,,fntrlta8e regulation offfironous generator by EMF *"tnot 

, Marks)

c ,,r:A 30 Y connected ulten utor is rated at 1600 KVA, 13,500 
Y9l_1.. 

R, : 1.5 f' and X, : 30 e)- 
per phase. Calcul'a e the percentagetegrilation for a load of 1280 KW at a p.f. 0.8 lag and

0.8 lead. i:::::::r.,.if' (06 Marks)

OR
8 a. The OC and SC test readiobs.pf a 30 Y connected 1000 KVA, 2000 V, 50 Hz synchronousm,S,,

generator qle
Ir Amos t0 20 25 30 40 50

OC line voltage "" 800 I 500 1760 2000 2350 2600

SC current Ar'n'P's 200 250 300

The armature desistance is 0.2 Q/phase. Draw the characteristic curves and estimate the full

rlril. .'r
,].:.:::::.

load regulatior at'0.8 pf lagging using Amper-Turn method.

b. Explain Z(F method of voltage regulation of synchronous

diagraui5,nebessary in the test.
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ModUIe-{ &*'u
with neat circuit diagram, explain the method of dpterrffirration of Xo and Xo of salient pole

alternator. i+= * (10 Marks)

What are the conditions of synchronizatioff+fnalternators? Explain the method of
synchronization of altemators. ,s. *"r''"" -":* (10 Marks)

-*rry*::*rfu #qY.#a"s .,M:
-+:t*d

Rsr
What is hunting in synchronous
Write short notes on capabili
Write short notes on power a

winding. (08 Marks)
(06 Marks)
(06 Marks)
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