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3. A list of formulas is provided at the end of this exam paper. You may detach the

page for convenience (it will not be marked- do not write anything on it).

4. Show all worked out steps clearly in the solution. No marks will be awarded for
numerical results unless correct steps are provided. Further note that, numerical

accuracy is also equally important.
5. Provide correct SI units with all your answers,

6. Write Clean! It will help you!
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Q.1: Three Phase Systems - (12 marks)

A balanced, 3-phase, 480 V, distribution systém supplies power to two loads connected in
parallel, via a transmission line of impedance 1£75° ohms per phase. The two loads are
as follows: a) Load-1 is a balanced A-connected load with a per phase impedance of

94£30° ohms and b) Load-2 is a bélanced Y-connected load with a per phase impedance
of 5£-36.87° ohms.

a. Find the current in each phase of Load-1 and Load-2 6)
b. Find the current in the lines feeding the three-phase loads ' 3 -
c. Find the total active and reactive power supplied by the source 3
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Q.2: ~ Magnetic Circuits | (10 marks)

A magnetic core has a circular cross-sectional area of 2 cm?. Jt has a mean path length
of 10 cm and an air-gap length of 0.125 cm. A 350-turn coil is wound around the
magnetic core, and a current of 5 A is supplied to the coil. The relative permeability

of the core is 5000, There is a 5% fringing effect of the magnetlc flux in the air-gap.

" Calculate:
a. Reluctanc¢ of the magnetic circuit ’ | )
b. Magnetic flux density in the air-gap )
2 4 o ‘ L
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C/ 1 O Cm - C+ m | L2 54
R 'y = $Pro
(ﬂ ’L&’C/m = 0'5’7)(’2/;/"7 /f(r >
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Q.3 Transformers

(18 marks)

A 50 kVA, 2400 / 240V single phase transformer is tested and the following test data

were obtained: ' '

Meter Readings Open circuit test Short circuit test

Voltmeter 240V 55V

Ammeter 50A 208 A

Wattmeter 450 W

a. Fi i

__600W
Find the equivalent circuit parameters referred to the high voltage side.

(6)
Calculate the voltage regulatlon when the transformer i$ connected to a 16ad that
takes 156 A at 220 V and 0.8 power factor leading, (6)
Find the copper loss, core loss and henc
loading condition of (b). -
\x%’{';‘m

e the transformer efficiency for the same
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Question-4: Answer the following in brief AP (1.25x4=5)

1. What do you understand by the term “balancéd” ina balqnced 3-phas€ system?
¢ Locds in all Hhe Hyer phaber axe ¢7w~/
c Al e lne impedances ase. egdf
¢ 5&//7;;:‘) Zovrie Qm f Ir ek />Lwc_ Ant. éﬁw—/ n

?Nu}}"‘ hade s Sep ‘M’GJ é) /28"

2. Find the phasor representation of the sinusoid:
v(?) = 200sin(wt + 40°)
D ) = o0 S (K + - )
= S G (Wt — S“UV).

')’(“@ko._ ' '\_/— :. 2%7 /_’:’5:[ ; 71’7{‘(42M V

3. Consider a positive phase sequence, 3-phase circuit. Given that the ctirrent in the a-b
phase in a A-connected load is 15.£15° A. What is the current in line-a? '

-

fimg = lgﬁ%ﬁA‘ : -
T R BEDL - (el 4
| T a2s98/let A

4. Givep a load of 10 - j15 ohms. What is the power factor of this load? And state whether the
reactive power component of the load is inductive or capacitive. -
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Formula Sheet
3-Phase Circuits

e Y-Connection :
Relation of phase voltage and line voltage-
Va=Vpz0° Vab =(W3230°).7,
Vb=Vnl-120° =  Vpo=(3230)75
Ve =Vil120° Vea=(3230°)-7,

. A-Conhection , .
Relation of phase current and line current-

© Tap=Iyz-6 Ta=(32-30°).T 45
}BC =Iph4(— HZ _1200) = 73 =(\/§£—30°).7BC
;CA :Iphé(" GZ —2400) }C =(\/-3-é_30°). ;CA

Magnetic Aspects of Machines ,
e B=0Q/A, I=NI, H= 3/, I=R.D B=puH
l. / 7 '
e RN=—= At/Wb, =4nx 107 Wb/At-m
. HA Moty A Ho ' ' )

R series = Ry +Ry+.+ R,

Transformers:
1. Voltage Regulation: : _
Poa|-For] Pl i
— x100%=~‘_————x100%= — x100%.
le,FL ‘ ,aVz lel
2. O.C. Test-
I P -
l El VOC cos OCIOC
= 1 1
YE=|Yg|l£-0=G,-jB, =— _; L
E l El ¢ —JBp R, J X,
5. S.C. Test-

Re'_‘fP;“c; Ze ="Vs‘c§ Xe=VZe%_R3
Ig, e
6. Efficiency _ '
' F Output
POutput + 3 Loss .




