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1. Calculate the phasors currents I and Iz in circuit below. Also draw the 10 5
electrical equivalent circuit for the same,
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2. In a balanced 3-phase Star-Star connection having phase ‘a’ voltage V,,, = 10 5
10020°, each phase line and load impedances is Z;;,, =5 — 2j, and
Z1oaa = 10 + 8j respectively. Consider the ‘acb’ phase sequence and
calculate phase voltages, line voltages, and phase currents on both the
generator and load sides.
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Calculate energy stored in the coupled inductors at a time t=1s, if
v = 60cos (4t+30°) V. Also find the coupling coefficient.
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A transformer with 1000 primary turns and 400 secondary turns is | 10
supplied from a 220 V AC supply. Calculate the secondary side
voltage and volts per turn ?
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Fig 4.

Calculate the mesh currents in circuit shown (Fig 4.) above.




Solution

Answerl:

=40 g Solution: For loop 1, KVL gives
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For loop 2, KVL gives

I =3I, + (12 + j6)I, = 0
-j4Q
1]
11 (12 + j6)X .
s j6 I, = % = @2 - joL,
12/0° ﬁ.) @ 120 J
j3L, 73l 12 s
2 : L =——=291/1404°A
4—j
I, = (2 — jl, = (4.472/-63.43°)(2.91 /14.04°)
I, = 13.01/-49.39° A
Answer2:
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Z, =(5-72)+(10+ 78)=(15+ j6)
=16.155.21.8°
~110£0°
“16.155221.8°

ch as the source voltages in Fig. 1 ¢
are also in positive sequence:

=6.81£-21.8°A

1,=1,2-120°=6.812-141.8°A
I, =1,--240°=6.81298.2°A

10,

Answer 3:



25H Solution: The coupling coefficient is
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T we need to obtain the frequency-domain
equivalent of the circuit.
60 cos(4r + 30°) = 60/30°, @ = 4rad/s
SH = joL, =j200 - r’{‘"“
25H = JjoM = j10 Q WW» ‘L
4H = jol, =j16Q w@v#ﬁ) fl-.) /zon% %jlbﬂ ﬁ) -j4Q
Ty 5 Lo : ]
16 JjoC
j10Q
100Q m For mesh 1,

" (10 + j20)I, + j10L, = 60/30°

waev @ (1) wed Ejee (L) T2 gy oo
: For mesh 2,
F10I, + (j16 — j4)I, = 0

Substituting this into above equation or I, =-1.25L

L(—12 — j14) = 60/30° = I, =3.254/160.6° A and I, = —1.2I, = 3.905/-19.4° A
In the time-domain, i» = 3.254 cos(4¢ + 160.6°) and i, = 3.905 cos(4t — 19.4°)

At time t = 15,4t = 4rad = 229.2° i» = 3.254 c0s(229.2° + 160.6°) = 2.824 A
i; = 3.905 co0s(229.2° — 19.4°) = —3.389 A e s Bl sz
w = EL,ii + Eini + Mi,i,

w = %(5)(—3.389)2 at %(4)(2.824)2 + 2.5(—3.389)(2.824) = 20.73 ]

Answer 4;



A transformer with 1000 primary turns and 400
secondary turns is supplied from a 220 V AC supply.
Calculate the secondary voltage and the volts per turn.

Solution
Given data,
N; = 1000 and N, = 400
VvV, = 220V

The turns ratio of transformer is,

Vi N
V., 0N
N> 400
-V, = X 2 = 220% ——
2 Vi . 1000

. Vo = 88 Volts

The volts per turn is given by,

For primary winding = _1‘\1,: = —1200 = 0.22 Volts
.. Vs 88

For S d d — = = 0.22 Volt

or Secondary winding N 2 olts

Hence, from this example, it is clear that the volts per
turn for a transformer remain the same on both primary
and secondary windings.

Answer 5.
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olution:

for mesh 1 KVL gives
—100 + I,(4 — j3 + j6) — joI, — j2I, = 0

- — T IW=CHPL-

for mesh 2, KVL gives
@ @ 0= —-2jI, —j6I, + (j6 +j8 +j2 X 2 + 5)I,

or 0= —8I + (5 + jI8)k

Model showing the polarity of the induced voltages.

Putting equations in matrix form, we get

l100]=[4+j3 —jsul.]
0 —j8 5+j18] L,

4+j3 —j8
8 5+j18| ’
100 —j8 ‘ A, 1005 + j18) 1,868.2/74.5°
A = o [=10065+j18) I, =—= = =20.3/3.5°A
1 ‘0 5+,13| OIS == s 92.03/71° 2
4+ j3 100 . 0
Ay = _.é 0 |=j800 L R i i = 8.693/19° A
J PTOA 304,87 9203/71°




