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Jsla s il Example and Solution

Exp:

A three-phase transformer bank is to handle (600 KVA)
and have a (34.5/13.8 KV) voltage ratio. Find the rating of
each individual transformer in bank (high voltage, low
voltage, turns ratio, and apparent power) if the
transformer bank is connectedto (a) Y-Y (b) A-A(c) A -
Y (d)Y-A?

Solution:

For Y - Y connection

3

3 13.8

" 34.5 s ; o Y
Primary voltage = 2199 KV Secondary voltage= —=797 KV
V3 V3

o 499 .o
Turns ratio = —=25
For A - A connection
Primary voltage =34.5 KV , Secondary voltage =13.8 KV

. 343
Turns ratio=—=2.5

13.8
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For A-Y connection

. PR ! 3.8 . _ ,
Primary voltage =345 KV . Secondary voltage= 18 _ 7.97 KV

V3

. 34.5
Turns ratio= ——=433

For Y -A connection

34

q
ﬁ% =199 KV , Secondary voltage =13.8 KV
Y-~

Primary voltage =

Turns ratio= —— =1.44
13 R
1 o
Apparent power =—(600) =200 KV 1'
J

Exp 2:

A three-phase transformer has 600 primary turns and
150 secondary turns. If the supply voltage is 1.5 kV
determine the secondary line voltage on no-load when

the windings are connected:

(a) delta-star, (b) star-delta.
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(a) For a delta connection, V, =V,

hence, primary phase voltage, v, = 1.5kV =1500 V

Secondary phase voltage, V, =V, {N’-J =(1 50(})[@) =375V
RN, 600

For a star connection, V, =3V,

hence, secondary line voltage = +/3(375) = 649.5 V

(b) For a star connection, V, =<3V, or V,=

M
NG

VL] 1500
Primary phase voltage, Vpl - E - W =866.0 V

For a delta connection, V, =V,

<|=

% from which, secondary phase voltage,

v, =v, | Do (866.0)(@)
: N, 600
=216.5 V = secondary line voltage
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Exp 3: A 3-phase transformer bank consisting of three
single phase transformers is used to step-down the
voltage of a 3-phase, 11000V transmission line. If the
primary line current is 100A, calculate the secondary line
voltage for Y/A connection. The turns ratio is 10. Neglect

losses. Solution

100A |
o> 10:1 =
Vent| § |
11,000V 2D
LYy S s
, 11,000 __
Phase voltage on the primary side, V1 = = 6.35k\
V3
_ ) 6.35 ety
Secondary side phase voltage, Vo = o - 0.635kV

Secondary side line voltage = Secondary side phase voltage

Secondary side line voltage, Vo = 0.635 kV

Three single phase transformers of rating 50 kVA,

2000V/1000V are connected in A / A. Find the current in
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Exp 4.

the primary windings of the transformer, when supplying
a balanced three phase load of 40kW at 1000V and 0.8
power factor lagging?

Solution
V3V I cos() = 40, 00011
V3% 1000 x I x 0.8 = 40,0001
10,000
by = = 28,864
V3% 1000 x 0.8
‘ ‘ 28,86 -
The current in the windings of the transformer secondary, [y = W = 16.664
T , 1000
Current in the primary windings of the transtormer, - [,y = 16.66 X = 8.33A
Exp 5:

three phase step down transformer is connected to
3300V supply. The turns ratio per phase is 12 and it
draws a current of 5 A from the mains. Calculate the
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secondary line voltage and line current if transformer is
deltastar connected. Solution

Delta-Star connection

5511 | ——
Secondary phase voltage = Tl 2751

. Secondary line voltage = Secondary phase voltage x V3
= 47631V
', Secondary line current = Secondary phase current (since, seconday is star)

Secondary phase current = (Primary phase current x 12)
Primary line current

ﬁxl

Primary phase current =

. Secondary line current = 2

= 34.64 A

Exp 6: three phase step down transformer is connected
to 3300V supply. The turns ratio per phase is 12 and it
draws a current of 5 A from the mains. Calculate the
secondary line voltage and line current if transformer is

stardelta connected. Solution
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