- - I - -

= 10X 18 _ o5 A
240,

= 62.5 £-36.8° =50 - j375 A

aV, = 2400 £0° = 2400 + jO V

a*R, =02 Q and a’X, =045 Q
Hence

, = (2400 + j0) + (50 - j37.5)(0.2 + jO.45)

= 2427 + j15 = 2427 £0.35° V

1, = 2827 20350 _ ) 56 £-89.65 = 0.0005 - j1.56 A
"~ 1550 Z90°
= 2427 +J15 o227+ jo A
10,000

Iy=1 +1, =025-7156 A

!
I =1, + 2 =5025 - j39.06 = 63.65 £-37.850° A

a

1
Thus, the primary voltage is

V, = (2427 + j15) + (50.25 - j39.06)(0.2 + j0.45)

= 2455 + j30 = 2455 £0.7° V

I

2400

d
SR 2USSZ2HW kg = 23 ),



aV, = 2400 £0° V
I, ,

2 =50 -/375 A
a

Rl + asz =04 Q

X + a2X2 0.9 Q

V. = (2400 + jO) + (50 - j37.5)(0.4 + j0.9)

= 2453 + j30 = 2453 £0.7° A

=283 20T _ 60483 070 A
¢ 10 x 1¢¥
[, =243 207 ' sg s 8930 A

m 1550 £90°

—
i

0.2453 - j1.58 A

1, =50.25 - 39.08 = 63.66 £-37.9% A

. 2453 - 2400
percent regulation = 270 T <PV 100 = 229
2300 ’

efficiency = 120 x 10°
120 X 10° + (63.667(0.4) + (0.245372(10 x 10

= 0982 = 9829

Notice that the approximate circuit yields results that are sufficiently accurate,
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The rated current in the 110-V winding

1, = 19090 _ 9591 A
70

The current in the 440-V winding

L=1I -1 = “ESO =273 A

Thus the load current is
I, = I, + 1, =909]1 + 2273 = 113.64 A

Check: For the autotransformer

a =22 .12
90

and

I, =al =125 x

20000 _ 11364 A
10

which agrees with 7, calculated above. Hence the rating of the autotransformer is
P =V, = V,al =440 x 113.64 = 50 kVA

Thus the inductively supplied apparent power is

Po=vy~1)=2"1p-1B -1, 5. 10kva
a 1.25

which is the volt-ampere rating of the two-winding transformer.
The conductively supplied power is

p=F_30 _4va
° a 1.25
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Iy = j;:P = ?‘p = /8 L2547 A
I?F - ﬂﬂ?, 7 _Jff Zy = 20 (2o [o) +éf,/é£2¢:€1’)afJ’e.;)

= 23945 ety

Uy =z Vo [32° = Y48 /32677 |

FPF = cex /:’,(;7.':_25--_5/9 - o2 é’%;;

Vip - als
Ve = P” "¢ _ 23z — 2
— /@2 = I, & — 2400 ) = —027
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