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) Va2 715
(b) - Ibase = Zo -~ 3089 - 2.51A
From problem 9-1

IL peak = [1+(Vo)N]*Ibase = (1 + 0.9)°2.51 = 4.77A

Vc,pcak = 2Vbasc = e l‘%é' = 155V

S S= (% «22.12+106 « 4.77%) + (% «23.18 . 109 « 155%)
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transformer: 240V, 25 kVA

25 x 103

rated current = 240

= 104.17

. _ rated voltage 240 _
base impedance = rated current ~ 104.17 23Q

and leakage impedance = 0.04 x base impedance = 0.092 Q
(a)

Therefore, the short-circuit current is

240
Isc = 0092—26042A
and per-phase short-circuit capacity

scc = 240 ’;023604'2 =625 kVA

a
(b) Load power is 5 kW at 240V and at,unity displacement power factor. Therefore,
the fundamental current at full load is

5x103
I = 240 = 20.83 A

Isc  2604.2
IT = 20.83

THD = \/ z ( )2 =346% ({romTable Pig-1)

Y h=l

Comparing THD and the harmonics of Table P .@ -1 w1th the limits in Table

=125
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Isc/I1 in a range of 100 to 1000, we see that the hrmts for the third
harmonic and the THD are violated.
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Assume Vj = 0.8V ; Exact vaue not critical to an approximate estimate of 'on,l GBT-

_3-08 3 Wd
lon,|IGBT = RoniGBT RonIGBT = q(m, +my npA

B 7.5x10°3
onIGBT ™ (1 6x1071%)(900)(1016)(2)

W = (10°)(750) = 75mm; R = 2.6x10°3 W

2.2

lonIGBT =35 5103 ~ 820amps

MOSFET current - 151 mos 5 Von(MOS) = lgn mos Ronmos

Vn(MOS) Wy
lon,MOS = RonMOs RonMos = am, NyA , Wy =75mm
17
1.3x10
Ng=—"75p— = L7x10%%cm3

i ) 7.5x10°3
onMOS ~ (1 6x10"19)(1.5x103)(1.7x101%)(2)

= 0.09 ohms
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on,MOS — 0.09 =33amps
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