Solution HW3 EE306 Term 171

Solution Problem 1

The equivalent circuit referred to the primary side is:

i50 j2.00
oYY I |

20V () v, 302>V,

Impedance of the circuit,

Z=3+j5-j20=3+,3=4240Q
I =X =472A
4.24

V; =472x3=14.15V
Actual load voltage V, = 100 x 14.15 = 1415V
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Solution Problem 2

. I
e Req, Kegp A

+o VW Y YY"\ o+
Vp §Rc JXm avVg

—o o—
(a) Reqp =R, + R

Xegp =X, + @Xs

The secondary voltage and current are

V= %400 V = 200£0°V

V2

_ 17 £—-36.87° A = 5£-36.87° A

2

The secondary voltage referred to the primary side is

V, =aV, =100£0° V

I

The secondary current referred to the primary side is
|
I, =—==10£-36.87° A
a

The primary circuit voltage is given by
V, =V, +I (R, + jX,)
V, =100£0° V+(10£-36.87° A)(0.20 Q+ j0.750 Q)=106.2£2.6° V

The excitation current of this transformer is

106.2/2.6°V  106.2/2.6° V
I, =I.+I, = +—
300 Q 780 Q
I, =137£-72.5° A

=0.354£2.6°+1.3284 —-87.4°

Therefore, the total primary current of this transformer is

=1, +I, =10£-36.87°+1.37£-72.5°=11.12-41.0° A
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Solution Problem 3

OPEN CIRCUIT TEST:
045 A
Yul=IG-.— B, |= =0.001957
‘EX‘ ‘ c—J M‘ 230V
9:cos‘1P¢: - 0w =73.15°
ol oc (230V)0.45A)

Yex =G, — jB,, =0.001957£ —73.15° mho=0.000567- j0.001873mho

R. = =17630
G

C
1
Xy =—=5340

M

Transformer ratio=a =2

Hence

Rc¢s=Rc/a? =1763/4 = 440.75 ohm
Xm, s=Xmu/a? =534/4 =j133.5 ohm

SHORT CIRCUIT TEST:
19.1V

Ro + jXpo| = 2oy =220

[Reo + X ol =74

Pe o 423W

s (19.1V)(8.7A)
Zso = Reg + jX 5o =2.20£753°Q =0.558+ j2.128Q
Ry, =0.558Q
Xy = j2.128Q

|ZEQ| -

6 =cos”

Here
Regs=Req = 0.588 ohm
Xeqs -Xeg =j2.128 ohm

(b) The resulting equivalent circuit is shown below:

c |
LIP— Req S erq S —3>
\Y :
_P § RC.S ] XM,S V»S
a
-0 — o —
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Solution Problem 4

& .
() T . llose }l°°° = or:[—?#-z A
™ 7 oo )63k
2
- = AT A
Thv (vt ) 7 2002 = 2737
[l % (0
T NMu in / = 0-1 x |oe — 2'37 o/e
Fl.(wJIA) Ny Dk o
(1) rPN = P - _looe” . 2jeoW
) - e S7 boo ) .
1L “ _ e
( ?FlNL_ - C,d')_?l-f'), - o) '),7 o*fj
3.
o . - 20—?°W'
(1v) 'PCM)FL - 27.27 = 2784
(b) T 2200 - |97.5 /-6 4.
Lv IéLgo. . )
Rfovud & #v sdo (2725 20
/ - L]
L, £ 13;-3‘ = 2750 /-6 A
T4 )& 4§
vHv = |looo [&'+ 215 [b" A e,
v P> ‘
x (274 +) 845) Ve, | 2TClEn VL niro0
° PO
= 3"V
ll23 g /o3
VR = H233- lees ey = 21 /s
(oo

Page 4 of 6



Solution Problem 5

(a)

9 . LIS - w3k

sy = ton = S )
Foo Wyttt eane VR —> 9.‘,_’ — 5 &

[ !
omnd VL_ o VH arae wua V\W

) 8 - 2S5 o000

W = |0-877A

2300 Skt L lt

’ 1. W e e 3 H

ThZeny * o-87x b= 616V
VR = ——j—ﬁé ”éxlO"‘/o = 3’03/0
2100

(b)
Py = 25x085 = 21'2“‘“’

gn - 63 W

= . .87 = 47
?w = IH Q_«,“ = (O b4
=

P, = 2loo = NTSEV

&4 so

);H g 813250 winng, = TH34;

20,25 + L7 3 + (ITTSh

()
X = \7-5°6 = 04117
47263
o= 0 = -5 6W
?M = 25w qua’ .
2418 ﬁxloo‘/,,\T g IS ‘o-
E’ff = 2475 + H-56 +H7 6 ? /
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Solution Problem 6

?M';(D)‘O-&:EKU\/
= w =
gooo

ST

L

éDXZ:

X Ioaz =

240 W

9592 7

§ooo + leo + 2o
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