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810 A 20 kVA, 1000200 V single-phase transformer has a primary resistance of 1 @
and a secondary resistance of 0.2 . Find the equivalent resistance of the transformer
referred o the secondary and the total resistance drop on full load.

Solution
If Ny and N, be the number of turns of the primary and secondary winding then
M _1000
Ny 200 7
Resistance of the primary winding R, = 1 Q.
Resistance of the secondary winding R, = 0.2 Q.

Total equivalent resistance in terms of the secondary winding is (R’ + Ry)
N

s N
) 200 Y
. Ra= R[22 +R=1x[22) +02-004+02=0240
e @ '[N.] 2 X(IOOO] * *
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Full load secondary current
20x10°
L=
200
Total resistance drop on full load = I, R,y = 100 X 0.24 = 24 V.

=100 A.
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8.11 A single-phase transformer has turns ratio of 8. The resistances of the high voltage
and low voltage windings are 1.5 Q and 0.05 Q respectively and the reactances are 10 Q
and 0.5 Q respectively. Find (i) the voltage to be applied to the high voltage side to obtain
a full load current of 100 A on the low voltage winding on short circuit and (if) the power
factor on short circuit.

Solution
If Ny and N, be the number of turns on the high voltage and low voltage windings then
n )
N = (wiven.
Resistance of high voltage winding Ry = 1.5 ©
Resistance of low voltage winding R, = 0.05 Q
Reactance of high voltage winding X,

Reactance of low voltage winding X, = 0.
Full load current on the low voltage side = 100 A.

. . . N _100
“full load current on the high voltage side = 100 x TE-==% = 125 A.
n
Equivalent impedance referred to the high voltage side
=Ry+ R +jXy+ X[)
= (1.5 + 0.05(8)%) + {10 + 0.5(8)%) = 4.7 + jd2 = 422683.6° Q.
(i) The voltage to be applied to the high voltage side to obtain full load current is 12.5
X 42.26 = 52825 V
(if) Power factor on short circuit is cos 83.6° = 0.111.
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8.12 A 6600/440 V, 50 Hz single-phase transformer has high voltage and low voltage
Winding resistances of 0.5 Q and 0.0007 € respectively and reactances of 2 £2 and 0.001
Q respectively. Find the current and the input power when the high voltage winding is
connected to a 220 V 50 Hz supply, the low voltage being short circuited.

Solution

W,
Zn 6600 g o054, 00007 Q,

N, 440
Xp=2Q, X, = 0.001 Q.
Equivalent impedance referred to the high voltage side

Zy=Ry+R N"z+’x X, Ny Y
en =R+ Rl 3, I\ Xu + X0 N
2 2
= 0.5 +0.0007 (—“W) +j z+o,oo|(—-“°")
440 440

=0.6575 + j2.225 = 2.32£73.54° Q.
220

<. Cument in the high voltage side when low voltage is short circuited is 222 A

=9483 A,
Input power = 220 x 94.83 cos 73.54° = 5911 W = 5.9 kW. sresene
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8.13 The equivalent impedance of a 10 KVA, 220/440 V, single-phase, 50 Hz trans-

rmer referred to the low voltage side is (0.2 + j0.5) Q. The core loss resistance and
magnetizing reactance are 100 © and 150 Q respectively, both referred to the low voltage
side. If the high voltage current is 20 A at a lagging p.f. of 0.8 find the low voltage input
carrent and the high voltage terminal voltage.

Solution

Ro=02Q
Xor=05Q
Rp=100Q } [Magnetizing branch resistance and reactance
Xp=150Q at low voltage side]

20, = 053852682° Q.

High voltage current (/) = 20~ cos™0.8 = 20£-36.86° V.

} [Low voltage side resistance and reactance]

‘The high voltage current referred to low voltage side = 1 =20 x % =40A.

The no oad component of current (/) =

=(2-jl4) A
Input current on the low voltage side = 40(0.8 - j0.6) + 2.2 - j1.47
=342 2547
= 42.64£-36.67° A.

High voltage side terminal voltage (V5)= (220 - 42.64.£-36.67°(0.2 + j0.5)) %

= (220 - 42,6408 - J0.6)02 + j0.5) %g

= (220 - 42.64(0.46 + 0.28)} %
=(200.38 - j11.94) x 2 = 401.47£-3.41° V.





image12.png
814 A 500 KVA, single-phase, 2000200 V, 50 Hz. transformer has a high voltage
resistance 0.2 Q and a leakage reactance of 0.4 Q. The low voltage winding resistance is
0.002 Q and the leakage reactance is 0.008 €. Find (i) the equivalent winding resistance
and reactance referred to the high voltage side and the low voltage side, (i) the equivalent
resistance and equivalent reactance drops in volts and in percent of the rated winding
voltages expressed in terms of high voltage quantities.

Solution
() Equivalent winding resistance referred to the high voltage side

2 2
N, 2000
Ry =R, +Ry| —- =0.2+0.002 x (A_) =02+02=040.
A 200
Equivalent reactance referred to the high voltage side

2
[
x,,,=x.+x,(l7‘) =o.4¢o.ooxx[%) =04+08=120.

Equivalent resistance referred to low voltage side
2 200

MY 2
Ry =R+ Ry | == =0,002+0,2x(——~)
2o ‘(N,] 2000

0.002 +0.002 = 0.004 Q.
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Equivalent reactance referred to low voltage side

MY 200}
X=Xy x| ok =0.M+0.4x(ﬁ) =0.008 +0.004 0012 Q.

v
500x10°
——x

(i) Equivalent esistance drop referred (o the high voltage side = I\R, . o

04=250x04=100V.

LRy
100 _
3 X 100% = —— x 100% = 5%.

Equivalent reactance drop referred to the low voltage side

IXy = % x12=250x 122300V

Percent equivalent resistance drop =

Percent equivalent reactance drop

hX, 300
X 100% = =" x 100% = 15%.
2000

Y
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815, A5 KVA 4401220 V single-phase transformer has a primary and secondary wind-
ing resistance of 2 Q and 0.8 £ respectively. The primary and secondary reactances are 10
Q and 1.5 Q respectively. Find the sccondary terminal voltage at full load, 0.8 p.f.
lagging.

Solution

If V; be the secondary terminal voltage at full load and E; the secondary terminal voltage
at no load then

Ey=Vy+ R, cos 6+ [ X, sin 6,

or V, = Ey — I, R,5(0.8) = 1,X,(0.6)
ot
Ra=2x (2] +08=05+08=130
& x(m]‘ M
20
=10 15=25+15=40
x(«o) * *
L= sx100 =2273 A
2T T T

Vy=220-2273(1.3 X 0.8 + 4 x 0.6) = 220 - 22.73 x 3.44 = 1418 V.
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A transformer has 4% resistance and 6% reactance drop. Find the voltage regula-
full load (a) 0.8 p.f. lagging (b) 0.8 p.. leading and (c) unity p.£.
Solution
() Regulation at 0.8 p.f. lagging = R, cos 6, + X, sin 6,
=0.04 X 0.8 +0.06 X 0.6
=0.032 + 0.036 = 0.068 or 6.8%.
(b) Regulation at 08 p.f leading = R, cos 6; - X,,, sin 6,
=004 x0.8-006x 06
= 0.032 - 0.036 = ~0.004 or ~0.4%.
(©) Regulation at unity p.f (= Ry, cos 8) = 0.04 x 1 = 0.04 or 4%.
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19, A 40 kVA, 2500/500 V single phase transformer has the following parameters: R,
80, R, =050, X, =200, X,= 0.8 Q. Find the voltage regulation and the secondary

terminal voltage at full load for a p.f. of 0.8 lagging. The primary voltage is held constant

at 2500 V.

Solution
Equivalent resistance referred to low voltage side

500 Cosn
R;y=05+8x ( ) 205403220820
Equivalent reactance referred to low voltage side
500 Y
X, =08+20x [——) =08+08=169
2500

40x10°

Full load secondary current / = =80A

. 500
Voltage regulation = (I R,y cos 8, + Iy X,y sin ,)/E;

80
2L (082 (08) + 1.6 X (06
o0 (082X 08) + 16X (0.6))
o 1298

= 0258 or 25.6%.
500
If V, be the secondary terminal voltage then
E -V,

E

=0.256 or, V,=(l-0256)500=372V.
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20 A 2000400 V single phase transformer has an equivalent resistance of 0.03 p.u.
equivalent reactance of 0.08 p.u. Find the full load voltage regulation at 0.8 p.f.
lag if the primary voltage is 1500 V. Find also the secondary terminal voltage at full load.

Solution

Voltage regulation =

E -V

E,
So, voltage regulation is 0.072 or, 7.2%.

or, =0.03 x 08 + 0.08 x 0.6 = 0.072

When primary voltage is 1500 V secondary voltage is 1500 X % =300V at no load

or, E; = 300 V. Hence, secondary terminal voltage V; = Ex(1 - 0.072) = 300 x 0.928 =
2784 V. censnen
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821 1In a 25 kVA, 2000/200 V transformer the iron and full load copper losses are

350'W and 400 W respectively. Find the efficiency at unity p.f. at (a) full load (b) half
1oad. Determine the load for maximum efficiency.

Solution
N Output Output
Efficiency = Input  Output + Losses
(a) At full load and unity p.f.
Output = 25 x 10° x 1 =25 x 10° W
Losses = 350 + 400 = 750 W
25,000

25,000 + 750
(b) At half load and unity p.f.

efficiency =

0.97 or 97%

Output = 25 x 10° x % 125X 10°W
Tron losses = 350 W

2
prulnssu:(%] %400 = 100 W

Total losses = 450 W
12500
12500 + 450

If maximum efficiency occurs when load is (x) times the full load then copper
Tosses = (* x 400) W

As core losses = copper losses, under maximum efficiency condition then (v x
35
400) = 350, or () = ’_ =0935
) o= |5

Hence, load for maximum efficiency = 0.935 x 25 kVA = 23.375 kVA.

Efficiency = = 0.965 or 96.5%
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8,22 Find the efficiency of a 150 kVA transformer at 25% full load at
0.8 p.f. lagging if copper losses are 1600 W at full load and iron losses are 1400 W.
Solution

Output at 25% full load and 0.8 p.f. lagging is
150 x 10° x 0.25 x 0.8 = 30,000 W
Copper losses = 1600 x (0.25) W = 100 W
Tron losses = 1400 W
Total losses = (100 + 1400) W = 1500 W

Efficiency = —upst__ _ 3000 _,,,

524 or 95.24%.
Output + Losses 30,000 + 1500 .
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Calculate the efficiency at 25% overload for a 100 kVA transformer at 0.7 p.f. The
losses are 800 W and full load copper losses are 1000 W.
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Solution
Load impedance = 10 + J5 = 11.18£26.56° Q
Total series impedance = (0.5 + 10) + j(1.2 + 5) = 10.5 + j 6.2 = 12.194£30.56° Q
400 o

Load curent, £y = 0o A = 3282-3056° A

() Secondary terminal voltage = 7, x 11.18.226.56° = 366.7 V.

(i) Magnetising current = 220 ;300 _ o5 _ 0,667 = 0.833.£-53.14° A.

00’500
Hence primary current = load current + magnetising current
3282-30.56° + 0.5 — j0.667
(28.74 - j17.34) = 33.574£-31.1°.
(iii) Tnput = (V7 cos 6) = 400 x 33.57 cos (31.1%) = 11497.95 W.
Total losses = Iron losses + Copper losses
= 400 x 0.833 cos 53.14° + (33.57) x 0.5 = 76334 W

Efficiency = {1-£25%| g = T334 _ 9336 or 03.36%.
1149795
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8. 26_ A 20 kVA, 2000/220 V single-phase transformer has a primary resistance of 2.1 Q
nd a secondary resistance of 0.026 2. If the total iron loss is 200 W find the efficiency
on (i) full Joad and at a p.f. of 0.5 (lagging): (ii) half load and a p.f. of 0.8 (leading).

Solution
Iron losses = 200 W

20000
Full load primary current = oo = 10 A
primary 2000

Full load secondary current =

=9091 A

IR +I2Ry

10 x 2.1 +(90.91)? x 0.026

10 + 214.88 = 424.88 W.

(i) Output at full load and 0.5 p.f. lag =20 x 10° x 0.5 = 10,000 W
Input = Output + Iron losses + Copper losses

0,000 + 200 + 424.88 = 10.624.88 W.

Output 10,000

Toput . 10,624.88
(i) Outputat bl load 1 0.3 .. leading =20 10°x £ x0.8= 8000 W.

Total copper losses at full load =

So, efficiency =

=0.941 = 94.1%.

Copper loss at half load = 424.88 x (%)A =10622 W

Input = 8000 + 106.22 + 200 = 8306.22 W
8000
8306.22

Efficiency =0.963 = 96.3%.
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‘The primary resistance of a 440/110 V single-phase transformer is 0.28 €2 and the
ndary resistance is 0.018 . If the iron losses is measured to be 160 W when the rated
primary voltage is applied, find the kW loading to give maximum efficiency at unity p.f.
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Secondary copper losses at full load = (245.53)? x 0.00325 = 195.93 W.
Total copper losses at full load = (205.326 + 195.93) W = 401.25 W.
Tron losses = 170 W.

(i) Full load efficiency at a p.f. of 0.8 lag

Output 27.5%10° x 0.8

Output + Total Losses  27.5x 10" x 0.8+401.25 +170
(i) Let maximum efficiency occurs when load is (x) times the full load. As core losses
= copper losses under this condition,
2 6 X 401.25 = 170 or, x = 0.65
KVA output under this condition is = 0.65 x 27.5 = 17.9.

=0975 = 97.5%.

@) Maximum effciency = ———L9X10X08
17.9x10° x 0.8 +170+ (0.65)* x 401.25
14320 ,9768 = 97.68%.

“ 146595
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830 A 50kVA, 3.3 kV/230 V single-phase transformer has an impedance of 4.2% and

a copper loss of 1.8% at full load. Calculate the ohmic value of resistance, reactance and

impedance referred to the primary side. Estimate the primary short circuit current, assum-
ing the supply voltage to be maintained.
Solution
50,000
Primary full load current = ——— A = 15.15 A
mary fullload cureent = —= 0
1Lz,
Now, 42 A%
[
15.152,,
or 0042 = —
3300
or 7, =9.148 0
where  Z,, = equivalent impedance referred to the primary.
IR, LR, 15ISR
Again, 0018 = L S
sain Vi 3300
or R, =3920,
where R, = equivalent resistance referred to the primary.
. equivalent reactance referred to the primary = \/(9.148 YQ =8260.
- i . Vi) 3300
Under short circuit condition, the primary current = TG A= IOTIA
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A 50 KVA, 440/110 V single-phase transformer has an iron loss of 250 W. With
Secondary windings short circuited full load currents flow in the windings when 25 V
is applied (o the primary, and the power input being 500 W. For this transformer deter-
mine (i) the percentage voltage regulation at full load, 0.8 p.f. lagging, (ii) the fraction of
full load at which the efficiency is maximum.

Solution

Tron loss = 250 W.
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8,32 Calculate the values of R,, X,, Ry and X, in the diagram shown in Fig. 8.19 of a
Single-phase 8 kVA, 22/440 V, 50 Hz transformer of which the following are the test
results:

Open circuit test

220 V, 0.9 A, 90 W on the low voltage
side.
Short circuit test

20V, 15 A, 100 W on the high volage V1 Ro Xo v

Fig. 819 Circuit diagram for Example
832

Ay Xy

|
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Solution
From the open circuit test data,

%
f. 6, =0.4545
Noload p. cos 6,= 20
sin 6, = 0.89
Core loss resistance B, = ——=—2__o_s17830
= T cos6, 09x04545 :
v
Magnetizing reactance X, ! 20 _ 4650

I,sin6, 089x09
From short circuit test data,

100
R, —Q=0444Q
IR sy

Zow=2Zp= %n:l.ssn
where R,y and Z,, are the equivalent resistance and impedance referred to the high
voltage side.
Hence, Xon=Xp= (1332 ) =1257Q
Figure 8.19 shows the equivalent resistance R, and reactance X, referred to the low
Voltage side or primary side.

2
Hence, R|=0.WX(Q] =0111Q
a0
2
and X, = 1257 x (@) -03140
40

Also Ry = 537.83 Q and Xo = 274.65 Q. [
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833 Short circuit test performed on the h.v. side of a 100 KVA, 66001440 V., single-
phase transformer yields the following results: 100 V, 6 A, 200 W. If the low voltage side

is delivering full load current at 0.8 p.f. lag and at 440 V find the voltage applied to the
high voltage side.




image30.png
(iii) From short circuit test data,
20
Ropy= — =222Q,(Zg) =
o= o o)

and (Xpp) = y(16.67)* —(2.22)° =1652Q.

If V, be the terminal voltage then,
Ey= V3= Iy Rgy cos 0y + I Xy sin 0y, where E, is the secondary voltage under no
load condition and cos 6 is the load p.f. which is unity in this case.

a (2000 - Vy)= 4222 % 1+ 16.52 % 0)

or (V3) =2000 - 8.88 = 1991.12 V.

EUSSTI
3
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835 The following results were obtained in tests on a 50 kVA, single-phase,
3300/400 V transformer.

Open circuit test: 3300 V, 430 W

Short circuit test: 124 V, 153 A, 535 W..

(supply given on h.v. side)

Calculate (i) the efficiency at full load and half full load both at 0.707 p.f. lagging, (ii) the
regulation at full load for p.f. of 0.707 (lagging and leading) and (iii) full load terminal
voltage under the condition of 0.707 p.f. (lagging).

Solution
For short circuit test data,
124 535
Zy==Q=810Q Ry = ———-Q=2285Q
7153 2 Ror 153y

71 Q

Xor = B - (2285)
50,000

(i) Rated current on the h.v. side = ———— A =15.15 A
3300

2
So, rated copper loss = 535 x (m) =52456 W

Iron loss = 430 W
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Efficiency at full load and 0.707 p.f. lagging
50 % 10° x 0.707

" 50x10° x0.707 +524.56 + 430
Efficiency at half load and 0.707 p.f. lagging is

50x10° xo.m‘lx’E

-=— = = 0.9623 0or 96.93%.
1

50x10°x @707)x 3 *(3]2 52456 +430
(i) Voltage regulation at full load and 0.707 lagging p.f. is
I Ry cos8+1; Xy sin0 _ 15.15(2.285X0.707 +7.77 0.707)
= E = 3300
= 00326 = 3.26%
Voltage regulation at full load and 0.707 p.. leading
Ry cos0=1, Xy sinf _ 15.15(2285x 0707 ~7.77 x0707)

E 3300
= (-0.0178) or (~1.78%).

=0.9737 or 97.37%.
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837, A transformer has its maximum efficiency of 0.975 at 20 kVA at unity p.f. During
ihe day it is loaded as follows:

10 hr: 3KW at 0.6 p.f.

8 hr: 10 kW at 0.8 pf.

6 hr: 20 kKW a1 0.9 p.
Find the all day efficiency.

Solution
kWh output = (10 x 3) + (8 x 10) + (6 x 20) = 30 + 80 + 120 = 230 kWh
As maximum efficiency is 0.975 so total losses under this condition is [1 - 0.975] = 0.025

of output power.
At unity p.f. output power = 20 x 1 = 20 kW
Hence losses = 0.025 X 20,000 = 500 W

2. core losses = copper losses = % W=250W

As core loss is constant for all p.f. so total core losses in 24 hr.

250x 24
= kWh = 6 kWh

10°
For the first 10 hr.
kVA load =

6

Total copper losses = 10 (i]l %20 kWh = 0.156 kWh
20, 1000
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For the next 8 hr.
10
kVAload = — =125
= 08

2

125V 250

Total copper losses = 8 X | —— | x—— kWh = 0.781 kWh,
PP [ 20 ) 1000

For the last 6 hr.
KVAload = 2 2222
09

2

Total copper losses = 6 x [@) %20 \wh = 1.85 kWh
20 ) 1000

Total copper losses = 0,156 + 0.781 + L85 = 2.79 kWh

Total loss = 6 kWh + 2.79 kWh = 8.79 kWh

All day efficiency = = 0.963 or 96.3%.

230+8.79
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838 A lighting transformer rated at 10 kVA has full load losses of 0.3 kW which is
made up equally from the iron losses and the copper losses. The duty cycle consists of full
Toad for 3 hours, half full load for 4 hours and no load for the remainder of a 24 hours
period. If the load operates at unity power factor, calculate the all day efficiency.

Solution

The load operates at unity power factor.
For the first three hours,

Energy output = 10 1 x 3 kWh = 30 kWh
For the next four hours,

Energy output = % x10x 1 % 4 =20 kWh

Total energy output = (30 + 20) kWh = 50 kWh
Full load losses = 0.3 kW

So, iron loss = (%)kw =0.15 kW

and full load copper loss = 'Lz’ KW = 0.15 kW
Tron loss energy = (0.15 x 24) = 3.6 kWh

ols
Copper loss energy = @

Energy loss = (3.6 + 0.6) kWh =

[0 15x3+ ) KWh = (0.45 +0.15) kWh = 0.6 kWh

.2 kWh
=0.922 or 92.2%.

Allday efficiency = ==
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839 The maximum efficiency of a 100 kVA, single-phase transformer is 95% and

OéCrs at 90% of full load at 0.85 p.f. If the leakage impedance of the transformer is 5%,
find the voltage regulation at rated load 0.8 p.f. lagging.
Solution
Output at maximum efficiency = 100 x 0.9 X 0.85 = 76.5 kW
Output 76.5

Efficiency = (095) = = o=
Output + Losses  76.5 + Losses
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Ey =444 9, f Ny,
500

So 4= ——X___ - 0,0056 Wb.
T4 x50%400
(i)  Peak value of core flux density = 00—”% Wh/m? = 0.938 Whim?.

(ii) Emf induced in the secondary E, = 4.54 SNy
=4.44 X 0.0056 x 50 x 1000 V = lZA%

8.3 The primary winding of a 50 Hz transformer is supplied from a 440 V, 50 Hz source

and has 200 tums. Find the (i) peak value of flux (ii) voltage induced in the secondary
winding if it has 50 tums.

Solution
f=50Hz
E =440V
N, = 200. o
(i) If @y, is the peak value of flux then
E = 44416, N,
440
= ——————— Wb = 0.0099 Wb.
o 9 4.44x50x 200
(i) Ny =50

Voltage induced in the secondary
Ey=44419, Ny=444x50x 0,009 x SOV =110 V. senuses
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2
Ohmic losses for 7 hours = (%) X 120 = 94.84 W

Energy lost as ohmic loss = 9484 x 7 = 663.87 Wh
Daily energy lost as ohmic loss = (367.36 + 180 + 663.87) x 10 kWh = 1.211 kWh

50%24
Dailyenergy lost s core loss = — == kWh = 12 kWh
1
Total loss = (1.211 + 1.2) = 1411 kWh

Daily output = (30 + 24 + 56) = 110 kWh

. 110
1 day effi = L0 - 09872 0r 98.73%.
Allday efficiency = 1ot or 98.73
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841 Two 200 kVA single-phase transformers are to be operated in parallel. The internal
impedance of transformer 1 is (0.006 + j0.08) p.u. while transformer 2 has an internal

impedance of (0.008 + j0.05) p.u. How will they share a load of 300 kW at 0.8 lagging
power factor?

Solution
2, = (0.006 + j0.08) = 0.08£85.71°
2, = (0.008 + j0.05) = 0.0506.£8091°

Load 5, = ?)a; Z-cos™ 0.8 = 375£-36.87° kVA.
Load shared by transformer 1
s=-2 s,
A
X .91°
5= DOS6LBOIN o5 36870
(0.006+0.008) + /(0.08 + 0.05)

0.0506£80.91° x375£-36.87°

= = 145.12£-39.81° kVA.
0.13075£83.85°

Load shared by transformer 2

__ 4
A

5 S

0.08£85.71°

Sy= ——
7 (0.006+0.008) + j(0.08 +0.05)

X 375£-36.87° = 229.44£-35° kVA.
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842 A 1000 KVA transformer with (0.02 + j0.1) p.u. impedance and a 500 KVA trans-
Tormer with (0.015 + j 0.05) p.u. impedance are operating in parallel. The no load
secondary voltages of the two transformers are equal. How will they share a load of
1500 kVA at unity p.f. load?
Solution
Letbase  KVA =100 kVA

2, = (0.02 + J0.1) = 0.102£78.69°.
Converting impedance of second transformer (o base kVA

7= % (0.015 + j0.05) = (0.03 + j0.1) = 0.104£73.3°
Load (§;) = 1500£0° kVA.
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Hence, load shared by transformer 1

8§ = 1500£0° x T

1500 0.104£73.3°
0206275.96°
Load shared by transformer 2
0.102x £78.69°

8§ = 1500£0° X e = 742.72£2.73° kVA.
(0.02+0.03) +(0.1+0.1)

=757.28£-2.66° kVA.
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3;4.3. A 200 VA, 240/120 V two-winding transformer is 1o be used as an auto trans-
Tormer. The input voltage is 240 V. Find the secondary voltage. What is the maximum

VA rating of an auto transformer?

Solution
‘The auto transformer is shown in Fig. 8.29

Input V; = 240 V across winding BC

Hence voltage across winding AC is 120 V.

Therefore, the voltage across winding AB, i.c
secondary voltage of the auto transformer is (240 +
120) Vie 360 Vor V, = 360 V.

Now current in the secondary winding = %A
for two-winding transformers. .
Hence for auto transformer /, = % A
The maximum VA rating of auto transformer is V; I

ie (360x—299) VA or 600 VA.
120

hc
f—»—S
v

t

B

:|Va

Fig. 8.29

B

Circuit diagram for
Example 843





image42.png
A 10 kVA, 24007240 V two-winding A

former is reconnected as a step down auto PROYY
wransformer as shown in Fig. 8.30 and excited om ]t
by 2 2640 V source. The transformer is loaded ¢ 240V
50 that the rated currents of the windings are L
not exceeded. Calculate the currents in differ- 2640V
ent sections of the auto transformer and kVA t
output. 2400V | |Load
Solution torera |

) 10000 B

Current rating of 2400 V winding is —7C = Ay pig 830 Circuit diagram for

ied.167A Example 8.44

000
Curent rating of 240 V winding is —_ = A, i 4167 A

Load current /, = (4.167 + 41.67) A = 45.837 A
2400 x 45.837

1000
The currents in different sections of auto transformer is shown in Fig. 8.30. .

KVA output = 110
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A three-phase step down transformer is connected to 3300 V on the primary side.
ratio of turns per phase is 15 and the line current drawn from the mains is 30 A. Find
the secondary line voltage, line current and output when transformer is (i) YY and (ii) AY.
Solution

Input = (V3V, 7, ) = V3 x 3300 x 30 VA = 17147 kVA
Neglecting losses, output = 17147 kVA

M
Turns ratio [ | = 15.
Ny
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[0}

i)

= 15, where (Vypy) and (V) phase voltage of primary and secondary

respectively.
Vi _330

Now, Vim =
G5

Hence, V= 2% _y_127v.
Vaxis

Secondary line voltage = (127x3)V =220V = ¥y,
For ¥ connection line current = phase current

(Vavauty) = 17047 x 10°
171.47x10°

e, Secondary line current Iy, = =450 A.

J3x220
For AY connection primary is connected in delta and secondary in star.
Hence, Vigy =V, = 3300 V

Yim 3300

V=220V

v,
TR

Hence secondary line voltage (Vy,) = 22043 V
Now, (V3¥a b, ) = 17047 x 100
17147 x10°

Jax20xd3

2. secondary line current =
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The core of a single-phase 3300/440 V, 50 Hz transformer is of square cross-
Séction, each side being 140 mm. If the maximum flux density in the core is not to exceed

1T, find the number of turns required for cach winding.

Solution

Flux = Flux density x Area
X (140 x 107%)? = 0.0196 Wb,
If N, and N, be the number of turns of the primary and secondary windings respectively

then,

3300 = 4.44 X 0.0196 x SO X Ny (= E, = 4.44 $fN,)

or 58.4 or, 758 (say)
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So,
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84 A 200 kVA single-phase transformer has 1000 turns in the primary and 600 turns on

ihe secondary. The primary winding is supplied from a 440 V, 50 Hz source. Find the (i)
secondary voltage at no load and (ii) primary and secondary currents at the full load.

Solution

Let primary and secondary currents at full load be 7, and /.
Primary kVA = Secondary KVA = 200
E\l} = Eyly = 200 X 10° VA
N, = 1000; N, = 600

E =440 V.
E N, W,
@ Now, oM g2 BN i S0 gy,
E, N, \ 1000
N 200x10°  200x10°
(i) 5= T=7A =454.54 A.
]

200x10° 20010
= ————=——A=75757 A.

L
* E, 264
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8.47, For the no load test on a transformer, the ammeter was found to read 0.18 A and
the wattmeter 12 W. The reading on the primary voltmeter was 400 V and on the second-
ary voltmeter was 240 V. Calculate the magnetizing component of the no load current, the

iron loss component and the transformation ratio.

Solution

Core loss or iron loss component of no load current /¢

No load current = 0.18 A
So magnetizing component of no load current= /(0.18)* - (0.03)*

N o 400 _5
Transformation ratio = — == = 1.67:1.
‘ransformation ratio 3

0.178 A.
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A single-phase transformer with a ratio of 440/200 V takes a no load current of 8 A
pf. of 0.25 (lagging). If the secondary supplies a current 220 A at a p.f. of
0.8 (lagging), estimate the current taken by the primary from the supply.

Solution
Seccondary load current I, = 220 A

2 load component of the primary current (= 1,')

No load component of the primary current /, = 8 A.
Referring to Fig. 8.31, the horizontal and vertical
components of I are (// sin 8) and
(I}’ cos 6), where cos 6 = 0.8. Similarly, the
horizontal and vertical components of /, are (I,
sin 0,) and (/, cos 6,) where cos 6, = 0.25. So,
the horizontal component of the primary current
1 sin 0+ 1,sin 6,)
00 sin (cos™ 0.8) + 8 sin (cos™ 0.25)
775 A
Vertical component of the primary current
Iy = (I{ cos 0+ 1, cos 6,)
=100 0.8 + 8 X 0.25 = 82 A.

So the total primary current 1, = |/(82)? +(67.75)* = 10637 A. seaenne

Fig. 831 Figure for Example 8.48





image49.png
49 A 6600/440 V single-phase transformer has a primary resistance of 140 €2 and a
secondary resistance of 0.25 £2. Calculate the equivalent resistances referred to the sec-
ondary winding and primary winding respectively.

Solution

Primary resistance R, = 140 Q

Secondary resistance R, = 025 Q
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2
N,
Secondary resistance referred to primary Rf = 0.25 x [—‘ J

N,

=025x (ﬂ
440

So, equivalent resistance referred to primary
Ry=r+ 7 =140 +5625 = 19625 Q

2
N,
Now, primary resistance referred to secondary R/’ = 140 x [N—’)
h
2
=140 (—] =06222Q.

So, equivalent resistance referred to secondary
Ro= R +Ry=06224025=0872Q.
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8.50 A 17.5kVA, 460/115 V single-phase, 50 Hz transformer has primary and second-
ary resistances of 0.36 Q and 0.02 € respectively and the leakage reactances of these
windings are 0.82 Q and 0.06 Q respectively. Determine the voltage to be applied to the
primary to obtain full load current with the secondary winding short circuited. Neglect the
magnetizing current.
Full load primary current I, = % =3804 A

R =036Q and R,=0020Q

X,=082Q and X,=006Q.
Equivalent resistance referred to the primary

Ry =Ry + R =036+002 (‘l‘?‘s’) =068 Q.
Equivalent reactance referred to the primary
2
Xor =X, + X{ =0824006x (”5) 1780

Equivalent impedance referred to the primary

Zgy = (0682 +(1.78) =1905Q. -

As the secondary is short circuited the voltage applied to the primary to obtain full load
current = 1,Zg,

=(38.04 x 1.905) = 7248 V.
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&S_l_ A 20 kVA, 2000/220 V single-phase transformer has a primary resistance of 2.1 Q
and"a secondary resistance of 0.026 Q. If the total iron loss equals 200 W, find the
efficiency on (i) full load and at a p.f of 0.5 lagging (ii) half load and a p.f of 0.8 leading.
Solution

Iron loss = 200 W

20x10°

Secondary current = =9091 A

Equivalent resistance referred to the secondary

2
=21x (ﬂ] +0.026 = 0.0514 Q
2000
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Total copper losses = (90.91)? x 0.0514 = 4248 W
Output Output
Input  Output + Losses
(i) Efficiency at full load and 0.5 lagging p.f.
_ 20x10° 0.5
20x10° x0.5+200 + 424.8
(i) Efficiency at half load and p.f. 0.8 leading
20x10° x0.8x %

Efficiency =

20x10° xo‘xx%uoomu.xx(lz)

% 100% = 94.12%.

- % 100% = 96.3%.
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The primary resistance of a 440/110 V single-phase transformer is 0.28 € and the
dary resistance is 0.018 Q. If the iron los¢ is measured to be 160 W when rated
voltage is applied, find the kW loading to give maximu effeciency at unity p.f.

Solution

Tron loss = 160 W

For maximum efficiency, ion loss = Copper loss

S0, (13 Roy) = 160, where I = Secondary full load current
and Ry, is the equivalent resistance referred to the secondary

+0.018 =0.0355 Q

Now, Ry = 0.28 X [

So, (13 x0.0355) = 160 or, I = 67.13 A
Valy 1 _110%67.13
10° 10°

So, kW rating at unity p.f. = =738
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8.53 The core of a single-phase transformer has a cross-sectional area of 15000 mm®
and the windings are chosen to operate the iron at a maximum flux density of 1.1 T from
a 50 Hz. supply. If the secondary winding consists of 66 turns estimate the KVA output if
the winding is connected to a load of 6 Q impedance value.

Solution

Area A
Flux density B,

= 15.000 mm?
.1 Wh/m?
0 Hz.

0015 sqm

Ny = 66
Ey = 444 9,/N, = 4.44 B, AN,
.44 x 1.1 X 0.015 x 50 x 66 = 241.758 V.
If load is 6 €2 the current (1) = 221738 4 _ 403 4
KVA outpat (E,I,] A1758x403 _ o
output = [ 2222, x403 _
10° 10°
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A 4407220 V single-phase transformer has a primary resistance of 0.29 Q and a
dary resistance of 0.025 Q. The corresponding reactance values are 0.44 Q and
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85 The emf per turn for a single-phase 440/220 V, 50 Hz transformer is approximately
15°V. Find (i) the number of primary and secondary turns and (ii) the net cross sectional
area of the core, for 2 maximum flux density of 1 Wh/m?.
Solution
E, =440 V
220V
50 Hz.
Voltage per tumn = 15 V.
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(ii) Regulation at (0.5 lagging) p.f. = %)]—I {0.0514 x 0.5 + 0.06025 sin(cos™" 0.5))

= 0322 or 3.22%.
(iii) Regulation at (0.5 leading) pf. = % (0.0514 x 0.5 - 0.06025 sin(cos™ 0.5))

(=0.0109) or, (~1.09%).
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8.57 A single-phase transformer is designed to operate at 2 V per turn and trms ratio of
371If the secondary winding is to supply a load of 8 KVA at 80 V., find (i) the primary
supply voltage, (ii) the number of tums on cach winding and (c) the current in each

winding.
Solution

E,=80V
where N, and N, are the number of turns of the primary and secondary windings respec-

tively.
(i) So,E;=3x80=240V
Primary voltage = 240 V.

(i) Now, L] =2
i =

h

So. (=5
o, =s
L)

~[8

=120

Again, (Ny) =

& 40.
3 .

=80
2

(iii) Secondary current = % =100 A

. 8000
Pri t= —— =3333A.
mary curren 33

(2 Toad is 8 KVA)
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858 A single-phase step down transformer has the following particulars: Tums ratio
41, 'no load current 5 A at 0.3 p.f. lagging. Secondary voltage 110 V. Secondary load
10 kVA at 0.8 p.f. (lagging). Find (i) the primary voltage, neglecting the internal voltage
drop, (ii) the secondary current on load, (iii) the primary current and (iv) the primary p.f.

Solution

@
10,000
(b) Secondary load current () = T e 90.91 A,
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() If (1) is the load component of the primary current then from IN, = I, N, or,
. N 1
=L =9091x 5 =2T3A
M 4
if 1y is the primary current then,

Iy cos 6, =1, cos 6, + I cos 0, where 1, and I} the no load and load component
of primary current, cos 6, and cos 6 are the no load p.f. and secondary load p.f.
respectively.

So,  Iycos 6 =5x03+2273x 0.8 = 19.684 A.

Again, I, sin 8, = 5 sin(cos™ 0.3) + 22.73 sin(cos™ 0.8)
844

1, = J9.684) +(18.47
Primary current is 26.94 A
1, cos

I

6.94 A.

1068 _
2694

(d) Primary pf. = cos 6= .73 lagging.
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A 66 kV, 50 Hz single-phase transformer with a transformation ratio (1:0.06)
5 a no load current of 0.7 A and a full load current of 7.827 A when the secondary is
loaded to 120 A at a p.. of 0.8 lagging. What is the no load p.£.?

“Solution
L=120A
Load pf.  (cos 0.8 lagging or, 8 = cos™ 0.8 = 36.87°
Mo
Ny 006

No load primary current /, = 0.7 A

, A;

Load component of primary current (= 1,') = I ‘7‘ =120x006=72 A
v

Full load primary current I, = 7.827 A

Let no load p.f. angle be 6,
Referring to Fig. 8.31

= 13+ 1 20,1 cos (6,- 6)

7827) — (0.T) (122

or cos (6, - 0= 122 0D s
2x07 %7

or (6, - 6) = cos”™! 0.886 = 27.625°

or 6, = 27.625° + 36.87° = 64.495°.
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8,60 A 1KVA single-phase transformer has an iron loss of 20 W and a full load copper
foss of 40 W. Calculate its efficiency on full load output at a p.f. of (0.8) lagging.

Solution
Efficiency on full load at 0.8 p.f. lagging
Output 1000 x 0.8

= e 2 e X 100% = 93%.
Output + Loss l000x0,8+20+40x
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8.63 The following results were obtained in tests on a 50 kVA, single-phase,
/400 V transformer.

Open Circuit Test:

Primary voltage 3300 V, Secondary voltage 400 V. Input Power 430 W.

Short Circuit Test:

Reduced voltagé on primary (124 V) to give full secondary current, primary current is

15.3 A and input power 535 W.
Caleulate

(i) The efficiency at half load at 0.707 p.f. lagging.
(i) The regulation and terminal voltage at full load for p.f. 0.707 leading.
Solution
From open circuit test iron losses = 430 W.
From short circuit test copper losses = 535 W.
Under short circuit test applied voltage = 124 V
and primary current = 15.3 A.
Hence equivalent impedance referred to the primary winding
. 124
=2g-s10
o= 153
Equivalent impedance referred o the secondary winding

2 2
Zoy=Zp % [z ] =8.1x (%] 01199
h

1f 1, is the primary current and Ro, is the equivalent resistance referred to the primary then
3Ry =535
_ 535
(153

or Roy =2285Q.
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Hence equivalent resistance referred to secondary is

2
400

Rpy=2285% [ —=-| =003357Q

(33(1))

Xop = (0.119) 7)? =0.114 Q.

50x10°

Full load secondary current /, = ~A=125A

400
) load at 0.707 p.f. lagging

1
2

(i) Efficiency at [

50x10° x L 0707
e X 100% = 96.92%.

50x10° x %xo.musoa,(z) x535
(ii) Regulation at full load for p.f. 0.707 leading

1
- E—’(Rm cos 8, - Xy sin )

= % 10.03357 x 0.707 - 0.114 x 0.707} = -0.0178 or, ~1.78%

v,
Again, [l— E’] = (~0.0178), where (V,) is the terminal voltage.
Hence, Vy = (1 + 0.0178) E; = 1.0178 x 400 = 407.12 V.
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The daily variation of load on a 100 kVA transformer is as follows:

Sam. o] pm: 65 kW, 45 KVAR

1pm.to7 pm: 80 kW, 50 KVAR
30 kW, 30 KVAR
No load

‘The transformer has a no load core loss of 270 W and a full load ohmic loss of 1200 W.
Determine the all day efficiency of the transformer.

Solution
From 8 a.m. to 1 pm.,

kVA = \/(65)? +(45)* =79

»Y
Ohmic loss = (—] X 1200 =749 W
100.

749x5

KWh = 3.745 kWh.
100

Energy lost as ohmic loss =

From 1 pm. to 6 p.m.,

KVA = /(80) +(50) =9434

Ohmic loss = (%) X 1200 = 1068 W

1068 x 6

kWh = 6.408 kWh.
100

Energy lost as ohmic loss =
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A
From 6 p.m. to 1 am.

KVA = /(30)% + (30)* =42.426
Ohmic loss = (‘-z.ﬁﬁj X 1200 = 216
1

x7
Energy lost as ohmic loss = kWh = 1.51 kWh

10°

Daily energy lost as ohmic losses = (3.745 + 6.408 + 1.512) kWh = 11.665 kWh
24 %270

Daily energy lostas core loss = <= kWh = 6.48 kWh

Total energy loss = (11.665 + 6.48) kWh = 18.145 kWh

Daily kWh output = 65 x 5 + 80 X 6 + 30 x 7+ 0 = 1015 kWh
Energy output _ 1015

Energy output + Energy loss 1015 + 18.145

All day efficiency = X 100% = 98.24%.
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Solution

A=100x 10 m*=001 m
E,=200V; E;=50V: B,=1Wbm?
Assuming 9% loss of arca, net area of core = 0,01 x 0.9 m* = 0,009 m*

R S —. ")
Primary tums Ny 4«]3,4 244x50x1x 0009
50
R AT X 25
Secondary tums N IN. S x100=
E N
Transformation ratio —-=—1-=1% - 4




image67.png
865 A 200V, 60 Hz single-phase transformer has hysteresis and eddy current losses of
250'W and 90 W respectively. If the transformer is now energized from 230 V, 50 Hz
supply, calculate its core losses. Assume Steinmmetz's constant equal to 1.6.

Solution
If W, and W, are the hysteresis and eddy current loss respective then
W,= K, /B, and W,=Kf?B

where K, and K, are constants, f is the frequency, B,, is maximum flux density and x is
the Steinmetz constant.
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Core loss = (V, I, cos 6,)
of the primary winding.

700 W, where cos 6, is the no load p.f. and V, is the voltage

700

2400%0.64

The core loss component of exciting current
=1, cos 6, =064 x 0456 = 0.292 A.

‘The magnetizing component of exciting current
=1, sin 6, = 064 x sin (cos™' 0.456) = 0.569 A.

So, cos 6,= =0.456
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8.68 A non-sinusoidal voltage v = 150 sin 3147 - 75 sin 1570t is applied to the 250 turn
winding of a transformer. Find the core flux as a function of time.

Solution
If $ is the flux then

d
v= -N;’ + where (N) is the number of turns

or — =L

or

1 J‘vd::—lj‘(lsﬂ sin 3141 - 75 sin 1570 dr
I I3

---L [-@msmn—"s—mmm]
314 1570

250
or ¢ = (0.0019 cos 314 - 0.00019 cos 1570r) Wb.
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A voltage v = 200 sin 3141 is applied to the transformer winding in a no load test.
resulting current is found 1o be i = 3 sin(3141 - 60°). Determine the core loss and rms
value of the exciting current.

Solution
The instantaneous exciting current i = 3 sin(314r - 60°)

3

RMS value of exciting current [, A=212A

B

The instantaneous applied voltage (v) = 200 sin 314 ¢

rms value of voluage V; = 20 v

No load power factor angle = (6,) = 60°
x3

V242

‘. core loss (= V, I, cos 6,) = €05 60° =
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870, A transformer has the following test data:
Test no. 100% voltage, 6% current, p..
Test no. 8% voltage, 100% current, p.
Identify the tests. Calculate the efficiency and percentage regulation at full load and unity
pf.
Solution

As in test no. 1, full rated voltage is applied and the current is very less so the test must be
no load test or open circuit test.
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As in test no. 2, rated current is flowing and the applied voltage is very small so the test
must be short circuit test.
From test no. 2

08

2= 98 _o08pu.
100 P

R=2,cos 6= 008 x 0.4 = 0.032 pu.
X = 0.08 x sin (cos™ 0.4) = 0.0733 pu.
where Z, Rand X are the p.u. values of equivalent impedance, resistance and reactance.
‘The regulation at full load and unity p.f. = (0.032 x 1 + 0.0733 x 0) = 0.032 or 3.2%.
From test I core losses = V7 cos 6, = 1 X 0.06 X 0.25 = 0.015 p.u.
From test 2 full load ohmic losses (= PR) = 12 x 0.032 = 0.032 p.u.
Total losses = (0.015 + 0.032) p.u. = 0.047 p.u.
Losses 0.047

Ouput+Loss  1+0.047

Efficiency = | - =0.9551 or 95.51%.
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In n0 load test of a single-phase transformer the following test data were obtained:
Primary voltage = 220 V
Secondary voltage = 110 V
Primary current = 0.5 A
Power input 30 = W.
Find the tums ratio, magaetising component of no load current, loss component of no
toad current and the iron loss. Resistance of primary winding is 0.6 Q.

Solution

M)A

%) vim -

No load current /, = 0.5 A

Power at no load (V, 1, cos 6,) = 30 W.
Hence, I, cos 6, = % =0.136 A, i.e loss component of no load current is 0.136 A.
Hence,  cos 8, = 0272, ic. sin 6, = 0.962
Magnetising component of no load current is

1, sin 6, = 0.5 x 0,962 = 0481 A

Iron loss = Input power ~ Ohmic loss in primary winding
30 - (05 X 0.6) = 29.85 W.

Tom o=
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872 An auto transformer supplies a load of 2.5 kW at 110 V and at unity p.L. If the
‘primary applied voltage is 220 V, calculate power transferred from the mains and power
conducted directly from the supply lines to the load.
Solution
V=220V
V=110V
Power transferred from mains (V) - V),
Now output power = 2.5 kW at unit p.f.
Hence output KVA = 2.5 x | KVA = 2.5 kVA
Neglecting loss input KVA = Output KVA = 2.5

Hence primary current /,
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Power transferred from mains = (220 - 110) x 2—5;’ X1W =125 kW

Power conducted dircetly from the supply lines to the load = 2.5 — 125 = 1.25 kW,
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873 Two 2200/110 V transformers are operated in parallel to share a load of 125 kVA
30 08 p.f. lagging.

Transformers are rated as below:

A2 100 KVA, 0.9% resistance and 1.0% reactance

B 50 kVA, 0.1% resistance and 0.5% reactance

Find the load carried by each transformer.

Solution
Let base VA be 100
2, = (0.009 + 0.01) pu.
2= (0,001 +0.005) x %
Load is 125 KVA at 08 p.f. lagging
Hence, 5, = 125/~cos™ 08 KVA = 125£-36.87° KVA
Load carried by transformer A

(0.002 + j0.01) p.u. converting on 100 kVA.

0.002+0.01
(0.009 +0.002) + j(0.01 +0.01)
1254 -36.87° x 0.0102£78.69°

0.0228261.19°
= 55.92£-19.37° KVA = 52.75 KW at lagging p.f.
Load carried by transformer B

= 125£-36.87° x

0.009 +j0.01
(0.009 +0.002) + j(0.01+0.01)
1252 -36.87°x 0.01345£48°

0.0228261.19°
73.74£-50.06° KVA = 47.34 kW at lagging p.f.

125£-36.87° x
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88 A 1000 kVA transformer has primary and secondary tums of 400 and 100 respec-
tively and induced voltage in the secondary is 1000 V. Find (i) the primary volt (ii) the
primary and secondary full load current and (iii) the secondary current when 100 kW load
at 0.8 p.f. is connected at the output.

Solution
Given:
() Primary voltage £, = £, =% 1000 = 4000 .
(PR
1000x10°
(i) Primary full load current £, = Y4 =205 550 5
E 400

M 400
Secondary full load current /, = I, " 250 x 0 =1000 A.

3
(iii) Secondary current at 100 kW and 0.8 p.f. load
100x10°

L= ———— =125 A.
7 081000
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874 A three-phase 50 Hz transformer has a delta connected primary and star connected

Sécondary, the line voltages being 22000 V and 400 V respectively. The secondary has a

star connected balanced load at 0.8 p.f. lagging. The line current on the primary is 5 A.

Determine the current in each coil of the primary and in each secondary line. What is the

output of the transformer in kW?

Solution

Primary line voltage V,, = 22000 V

Secondary line voltage V) = 400 V

Primary line current /,, = 5 A

Since the transformer has delta connected primary and star connected secondary,
Primary phase voltage Vyp, = 22000 V

Secondary phase voltage Vypy = 22
3
W
Tums ratio = [ P |2 200043 _ 22043 _ o
Vamy 400 4
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Primary phase current /;py = —= A

V3

Hence secondary phase current fypy = % xss V3A=275A
3
Secondary line current = 275 A_ (as secondary is star connected)
Output of the transformer = V3 V, I, cos 6
= V3V Iy cos 6
= V3 x400 % 275 x 0.8 = 15242047 W = 152,42 kW.
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A 50 HP, 220 V, three-phase motor has full load efficiency of 0.9 and power factor
Itis fed from a 3300 V system from a 3300/220 delta star transformer. Find the phase
current of the primary and secondary winding transformer.

Solution
Output of motor = 50 HP = 50 x 735.5 W = 36775 W
Efficiency = 0.9.
Hence, Quputofmotor _,
Taput of motor
ie. Tnput of motor = 28775 - 40861 W

‘Therefore output of transformer = 40861 W
Power factor (cos 8) = 0.8

Hence (V3V, 7, cos6) = 40861, where V, and /, arc line voltage and current of the
secondary winding of transformer
v, =220
40861
V3 x220x08

Since the secondary winding of transformer is star connected the phase current is also
134 A

Hence, L= A=134A.

3300
zzolﬁ

“Tums ratio of transformer = =2598

Hence,

.598
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89 A single-phase transformer has 200 and 100 turns respectively in its secondary and
primary windings. The resistance of the primary winding is 0.05 Q and that of the
secondary is 0.3 Q. Find the resistance of (i) the primary winding referred to the second-
ary, (ii) the secondary winding referred to the primary. Also find the equivalent resistance
of the transformer referred to the primary.
Solution
Number of turns of primary winding N, = 100
Number of turns of secondary winding N, = 200
Resistance of primary winding R, = 0.05 Q
Resistance of secondary winding R, = 0.3 Q

(i) Resistance of primary winding referred to secondary

, L/ 3
=R =R ) =005x4=02Q.

1
(ii) Resistance of secondary winding referred to primary

2
N, 2
Ryx || =03x (102)
A 200
Equivalent resistance of the transformer referred to the primary

Roy =Ry + R =0.05+0.075 =0.125 Q.
[Also, Rg=Ry+R/=03+02=05Q]

073 Q=00750





