
QUIZ 1 

r:lectromechan iu., r f 20s 

Session .20~ "i )LJ)tl 

valid assumptions fo1 ;my 1111c;s 111g c!.1tc1 c;in be nwdf Syrnbo!c, ,rnd abbrc•via t ion ha<.. u<,ual meaning 

unless specified. 

Use of calculator is allowed 

Mciximum time 90 mins 

Maxim urn marks (20), weightage 10% of total mar~s of the course 

1. Objecti\'e type question (2 marks) 

i. In a two winding transformer the resistance between its primary winding and secondary 

winding is ...... ............... .. ... .... .. ... .. ..... .. (zero, infinite, 1 ohms, 1000 ohms) (0.5 marks) 

ii. A 200/ l00V, 50 Hz transformer is to be excited at 40 Hz from the 100 V side. For exciting 

current to remain same, the applied voltage should be ................................ (0.5 marks) 

iii. A 2:1 ratio, two -winding transformer is connected as an auto transformer. Its kVA rating as 

an auto transformer compared to the two winding transformer is ... ..... ............... (same, 1.5 

t imes, 2 times, 3 times) (1 marks) 

2. A 10-kVA 480/120-V conventional transformer is to be used to supply power from a 600-V 
source to a 480-V load . Consider the transformer to be ideal , and assume that all insulation 
can handle 600 V.(a) Sketch the transformer connection that will do the required job. (b) Find 

the kilo-voltampere rating of the transformer in the configuration. (c) Find the maximum 
primary and secondary currents under these conditions. (4 marks)-t( 

3. Three 20-kVA 24,000/277-V distribution transformers are connected in Y-Y. The open­
circuit test was performed on the low-voltage side of th is transformer bank, and the 

followin data were recorded: 

V 480 V / 1ine,OC = 10.4 A P 3 ,OC ,. = 945 W 
Jine,oc= 'I' 

The short-circuit test was performed on the high-voltage side of this transformer bank, and 

the followin data were recorded: 

V 
1400 V / $Cline, 80.1 A P3 ,SC 912 W 

$Cline, -

. er-unit equivalent circuit of th is transformer bank. (3 marks) (b) Find the 
(a) Find the P. f th ' transformer bank at the rated load and 0.90 PF lagging. {use per 
voltage regulation ° ,s k ) (c) What is the transformer bank's efficiency under these 
unit equivalent only) (2 mar s 
conditions? (2 marks) 

. t·orn1crs rated I 000 kVA at1<l SOO kVA have per unit leakag,c impedance of 
T · le-phase t1 ans Wh t · 1 ~ 

4. wo ~mg (O 025 + j 0.08) rcsrectively. . a 15 t,e largest kVA load that delivered by the 
(0.02 + J .06) ~nd _ . f these two transformers without overloading any one? Also find the load 

aralle l combmat1on o , 
~hared by individua l transformer. (6 marks) 

1 





for any missing data ca 

The use of a calculator is allowed 

Maximum time 60 mins 

Maximum marks (15), weightage 10% of total ma 

1 A three phase star connected 400 v (lme vo t 
following per phase constants m ohms ref 
Xm=28.5. friction, wrndage and core lo s a 

of the motor at rated voltage and fr quen y 

Also find the starting torque, breakdown to qu an 
of the motor under the follow mg condition ( hint 
when r2/s absorbs the maximum power, paramet 

ons) 
5 marks) 
S marks 

I·, ,,1111 11JIJrPv1at1on ha usual m 

1ndu 11011 motor has th 
\ l, r2 0.12, x2 0 4 , 

utput haft torqu 

mc.1rk<) 
to hre kdown torque 

1 ,r 1u ,~ achieved 

Some important expressions with usual symbols (1f w 

expressions) 

Thevenin's equivalent from rotor s 
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In structions 

• L se of scientific calculator is allowed . 

• Ans,\er to each question must start on a new page. 

• Ans" er to all the sub-part of a question should appear together. 

• All questio ns are compulsory 

• A ny miss ing data can be suitably assumed. 

• S~ mbols and abbreviations have their usual meanings unless specified. 

• Yo u can· t write on question paper except your name and entry number. 

I. Objective type question . 
iJ ff impedance angle ofa load is negative, t_he current flowing in the load .............. . 

.... .. . . . . . . . . ... the voltage applied across 1t. (leads/lags). (0.5 marks) 

11) Load Power factor angle when observed from the primary side of a practical transformer is 
. . .......................... the power factor angle of the actual load. (same as/greater than I¢$$ 

thanJ W.5 marks) 
iii) Nature of current within the winding of f de motor is . . . \ .... ..... ... .... .. ....... \I C \)(') ff) 'i 

marlc\J ,, .. 

iv) ·r otal m,mhcr r,f p,,rallcl palh for c11rrcn1 :n a 6 pole de mact,·,n 'ti d 
e wt ' ll')lc:\ l ,\I) . d. . 

....... ' ((J'i rr,il/Y',) t \\-11\ 11\g IS 

\'J fnin lc1minar 11,,1, uf rh, cotL 1n,Jl c1 ial of clcctrit· 11111d1incs arc tisc ~ t d 
· ti O l'C' llCC 

... ..... ..... /o<,<,t., (eclcly r 111-rt:11t /h_vslt•rL•,i:-.) {0.5marl-.s) 

Iii) Al the rime 1,fstc1rti11g of l1m·;11 de.: 111 111°1 llit hur~ cull fL'flt•rakd in th· t . • 
1: lntl.-lturc \\'111ding · 

.............. (() .5 mmkt, ) . Is 

2 Give two rncthc,d~ In red uce lhc k ni,agl' 11 11 ' 
111 lilt• lninsliin11cr. (he brief) I marks 



I \\0 ,ingle ph.\s,• tr.1n,l,1mw1, 11 ;1n,I I~ ;tr(' 
n,"{",1- d t,1 tx· , 0nn,\ tc-,i Ill p.\r.d kl 1<1 ,upl'I~ the 
po,H-r 10th, h'-,,1. I h, ,,nnMt , '"k ,·,,111h·1•t1<,n of 
boih th~ tmn,f~,mw,, nn· ,-.,111w,·h·d ·" , 11," 1 in 
th. hgur, I I h, -f,,i-.. .11\· .11,,) m.1rh-_ I\, the 
rn,,~~ ','llll,·,111111 .II the \l',·,,nd.lr) :-.idl' 1Yi till' 

-, L 

L 
0 

A2 

7 .--- AJ 

,. 
D 

1 • •,fl,n·1,r:,;. .1l,,11i: "ith tlw h1,1J l',,, 111, . 
, . - · · ' l ,,1mc 

.1t 'b .1, 9' ,·n m till' li•·un.· (" n1ar' ·) . ::- • - i.:-- lU\C 
proper l'ea$\)0 ) - Ll11I 

•t A L~0 \' 480 \'. IOk\'A transfonner is w be used as an au10transfonner w surrl: 3 ti00 ,. '03d 

from a 480 \' source. For the two\\ inding transformer shunt branch p.1.r3.Ineters :i.re R.:=3Sl) fl_ 
Xm= - 6.5 .Q and series impedance Zey= 0.2.:2-j 0.91 - D. 
i) First)) find the per unit equi,alent circuit of rn o winding tr:ll1sfonner. its d:-i.:ienc: :mj 

, oltage regulation at full load and uni~ po\\ er factor load (use rer unit pJ.1'3.ITleters 0,I: for 

efficienc::- and ,olrage regulation calculation) (P· H-1 marks) 
ii) Dra" appropriate connections which is needed robe made on the rn o \\ inding transfonner ,0 

operate it as an autorransfom1er. (Connecrions \\ ith proper dots 3Ild dire:ti1...,n of cmrem) 

(l marks) 
iii) Derennine the KVA raring of the autotransfonner connection l,fon ' t use di,~, e'l.pressi0;11 , .! 

.\larks) 
h) find the efficiency and \ oltage regulation \\ hen the transfom1er is used as 3 • ..-1 au,0tn.."1sf0:-rner 

b:::-:--~-----~--futHoaa. with Wul°5 power1ac10r1_Exciw7i'trni:francn remams~ e in case om ro ----~~~--
transformer connections. Neglect the shunt branch paramerers for voltage regulation 
calculation) (4 marks) 

5. A ll-Y connected bank of three identical 100-kVA. 2400 V 110 \ . 60Hz rransfonners is supplied 

with power through a transmission line whose impedance is O.65-jO.87 n per phase. The 'oltage 

at the sending end of the transmission line is held constant at 2-400 \' line to line. '.11e results ofs 
single phase short circuit test on one of the transfonners with its low-, olrnge temlln3 ls shNt 

circuited are Vsc-=53.4 V. f=60Hz. Isc= 41.7A and Psc=S.32 W. h .,_ , 
. . . 1 ·d 1 the rran--fom1er ,\hen t e l'-m" 

i) Determine the lme to !me voltage on the le" , o iage s1 e o ·. _ 
. 1 . ~ t o Spf 13,,c:itn•' (::- marks) 

delivers the rated current to a balanced thrce-phac;e o3u 3 · == =-: h . . , 
I 

· h ()0.'.'I ar lrt ffi'llll a :hn~--r ;.c., 
6. A Scott-T connection is a wav to derive the two phases" 11c are ' • . 1 • • . . , I I 1-. \ thrt't'•rhas~ ~upr, ~ 

IUpply. Des1a,, a Scott- T connected transfonncr \, hich Cl)•"',c; rt , ~ r 
1
h.hl'r ,ii ,l(r.l·~, .,r1.i 

ult I to two phase supply with 230 V for each phn,e. Gin prq I 
1 

•. 1, ""-~ ~Cl m·nks) 
c n llif1 Al fi d h 1um rnth, It' nw~·t t ll \ l I'., , . • . 
l'l --om. IO m t eappropr,nH" ,.. , ,0 llzt-.r•, '~"•ih', ~ .:.i.:-d 

ed on a 500 k VA. 6600 ._,oo \ · · 



abbre, iations have 

te on question paper escept n' number. 
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