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Solution 1:
‘gZC
R +R R, + R 1 e
%=9¢+(QL )% ) P
Ky + Ry + R + Rp
RyL Ryr
@ =l L2m — 68.2kA -t /wh
wA,  u, A, 2000x47107(0.07m)(0.1m)
! !
@, =t = 0000m = 54.1k4 -t /wb
pd, A, 4x107(0.07m)(0.1m)(1.05)
L B L2m — 68.2kA 1 /wb
pA, g A, 2000x47107(0.07m)(0.1m)
! !
I B L =75.8kA -t /wb
pd A, 47107(0.07m)(0.1m )(1.05)
L . - 0.4 —22.7kA -t Iwb
pA, A, 200047107 (0.07m)(0.1m)
(68.2+54.1)(68.2+75.8)
R=227+ = 88.8kA -t /wb

68.2+54.1+68.2+75.8



F Ni  300x14

Bt = =——=—— = =0.0034 wb
R. R, 88.8kA-t/wh
R, + R
4, =@, A+ o =0.0018 wb
R, +§£gL + Ry +§£gR
R +R
b = @, % At R =0.0016 wb
R, +§£gL + Ry +§£gR
001
B, = o QWIS o457
A4, 0.07x0.1x1.05
001
BgR:¢R S Y X 4
A, 0.07x0.1x1.05
Solution 2:
9291
¢. =0.02 wh
N =1200 ¢ 2 F
A =200 cm? -
4. 0.02wb %o
CTE 4 200x107 mm? i
BL=BR=¢C/2— 0.01 wh 05T

A B 200x 10 mm?



Using the cast steel curve to find H from the values of B above:
H.=8004-1/m
H,=H,=2804t/m

B 17

H, =—%= —=795.77x10° A -t / m
Y, 4rxx10

3
F =, =H,,=79577x10"x0.001=795.77 4 -t

A

=H_.l. =800x0.1=80 4 -¢

F = =H, I, =280x0.2=564 -t

=2xd, + +, =1727.54 4 -1

1727.54 4 -1
N 1200 ¢

=1.44 4




Solution 3:

Vv, R(-§ FX aV
I, = S = 150 k4 =625/4-36.8"4

V. 240V
Iy  625/£-36.8°4

=62.5/-36.84 =50-;3754
a 10

aVy =240020" V =2400+;0 V
a’R,=02Q and a’°X,=045Q

Therefore,
E, =(2400+ 0 V )+ (50— j37.5 A)(0.2+ j 0.45)
=2427+ j15=2427,0.35 V

E, 2427035

[ =—1= =1.56/—89.65 =0.0095— j1.56 4
X 1550£90°

; _E 24272035
"R, 10000
I =1 +1 =025-;1.564

=0.2427 -0 A

I, =1, +I—S =50.25-739.06=63.65£-37.850" 4
a



Therefore, the primary voltage is

Vo=E +1,x(R, +jX))

=(2427+ j15)+(50.25—39.06)(0.2+ j 0.45)

=2455+J30=245520.7"V

x100% =
Vs 240

P.=1’R_=0.2427>x10000 = 589 W

x100% = 2.3%

P, =I.R +I R, =63.65x02+62.5x02=1592 W

P, =P +P, =589+1592=2181 W

n=— Lo 00%— 150kV A4 x 0.8
P +P, 150kV A x0.8+2.181kW
Solution 4:
(a) From O/C test result:
2 2
L=ree 29 g0 0
P 80

olc

R, =a’R, =(450/120)" x180 Q=2530 Q

x100% =98.2%



V. 120V

“ "R 180Q
I, =\I>-1’ =~4.2>-0.667> =4.15 4

X :V"/" = 120 =28.92 Q

"o 415

m

X,,=a’X, =(450/120)" x28.92 Q= 406.7 Q

=0.667 4

From S/C test result:

Ve 90V 64350
‘I, 2224
P, 120W

_ Tsle __

=0.243 Q)

“ 12 9222% 4

s/c

2 2 2 2
X, =Z2 -R2 =0.435>~0.243* =0.361 Q

X
0 =tan"' | —L |=tan”' (mJ =57
R, 0.234

(b) At full load:

S 10kVA4
VS_rated 120 V

J. =

S FL

=83.33 4

At power factor PF = 0.8 leading,

I, =83.33/36.9" 4



V
L=V .+ X(Req +jX,,)
a

=120.£0° +(83.33.£36.9°)(0.243) + (83.33.£36.9°)(j 0.361)
=120+20.25/36.9° +30.08.2126.9°
=120+16.2+ j12.16—18.06 + j 24.05

=118.14+ j36.21=123.56Z17" V

123.56-120

Vo la—V
P T s 100% = = «100% = 2.96%

VR

Vs JL

(C) Efficiency at half load:

/a)? 2
P - (Vp ) _ 123.56 _ Q48 W
R 180

(&)

P, =(0.5I;) R, =41.66>x0.243 =421.84 W

0.5P

= ol x100%
0.5°P  +P, _ +0.5P

core

n

- 0.5x10kV A x0.8
0.5x10kV A x0.8+84.8+421.84

x100% = 88.75%



