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Example 4.1:

« A 220/100-V transformer has a total resistance of 2 Q and a total
leakage reactance of 3 Q both referred to the primary.

« The secondary currentis 10 A.
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L=1, M 1050 _y 54
N, 220

Zr = RP+ X7 =22 432 =36 Q

or = tan_lﬁ = tan_1§ =56.3°
R, 2
I'5 7
Reg = %/1 Lcos(gr —op )

Virated =100V, Vo rated = 220 V, Ry =2 Q, X7 =3 Q, I, =10 A
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Find the regulation at zero power factor lag

¢L :900
Reg =27 cos gy — gy
4
Reg = 4'5X3'6cos(56.3° —90°) =0.061
220
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Find the regulation at unity power factor

¢ =0
I'5Z
Reg =—2"Tcos(¢r — ¢y )
4
Reg = 4'5X3'6cos(56.3° —Oo) =0.041
220
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Find the regulation at zero power factor lead

¢L — —900
Reg=" zva cos (¢ — 91 )
1

45%3.6 . o\
Reg="""" cos(56.3° = (-90°) | =-0.061
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Find the power factor which gives maximum regulation

& =dr =56.3°

p.f. = cosg; =c0s56.3" =0.56 lag
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Find the power factor which gives zero regulation

¢ —¢r =90°

& =90° + g =90° +56.3°

p.f. = cos@; =co0s146.3° =—0.832 or 0.832 lead
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Example 4.2

A single-phase transformer is rated at 10 kVA, 240/100 V

 When the secondary terminals are open-circuited and the primary
winding is supplied at normal voltage, the input current is 2.6 A at a
power factor of 0.3 lag

Virated =240 V., Voruteqd =100V, S1eq =10 KVA

V; =24020° V

6, =cos 10.3=72.5
Open cir(?uit
I,=0=1I,

11 =[1,|=2.6 A
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I,=2.6£-725 A=0.78-j248 A=|I1 .|+ ]I

oo I X o PRI 1
@ D> ,
! |
Vi V'Z: I Z,/9,
A Xo
R, J : : T
Ios Imag | |
|
o — = J' o
NJ:N>
R, = Mo _280 5050
17 s 0.78
X, = Vi _ 240 97 0
I/ 2.48

mag ‘
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5 . When the secondary terminals are short-circuited, a voltage of 18 V
applied to the primary causes the full-load current to flow in the
secondary, the power input to the primary being 240 W.

V, =1820° V
B =240 W
3
I =1py =—2r AOA0T_ o

Vl rated 240
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RT --=-=- D
Bl |
! |
VIZ' I V2 Z,10,
i ]
L
NJ:N>
= Pz: 2402:0.14Q
If 41.7
ZT:V1: 18 0430
I, 417

Z2=R2+ X} - Xy =\Z2 - R? =\0.432 -0.142 =0.41 Q



Calculate, at full load unity power factor, the:

il * regulation

'y Zy
Vi

cos(@r — oy )

s, 10x10°
Vo, 100

=2y 109 100=417 A
N1~ 240

Reg=

Lyrr = 1Drateq = =100 A

— tan 1 2L = tan~1 041 ° —0°
Zr =0.43 Q @r = tan RT—tan o1 =111 Q ¢ =0
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I1'~5 7
22T cos(@r — oy )
Vi

 41.7%0.43

240
=0.024

=2.4%

Reg =

cos(71.1°—0°)

EEE 3352 / UNZA



Calculate, at full load unity power factor, the:

 efficiency

xS, cos@;

XS}, COS¢L + PFe + XZPCMFL
x=1
Foypr, = power at full-load short circuit power =240 W

or Feypr = I'zzFLRT = 41.7%x0.14 =243 W (round off error in Ry)

Pr, = power at no-load with open circuit voltage
=Vil,Xp.f.=240%x2.6xX0.3= 1872 W
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xS, cos@;

77:

XS,,. COS¢L +PF€ +X2PCMFL

- 1x(10x10°)x1
Ix(10x10%)x1+187.2 +12 %240
—~0.959

—~95.9%
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