}CO??@EPTUAL TOOLS

By: Neil E. Cotter POWER ELECTRONICS

AC POWER
Complex power
EXAMPLE4

EX:

6020° Vims (i)

*Irms
?2452 2L =12+j15Q

a)

Calculate the value of rms current, Iy, flowing through zy .
b)

Calculate the complex power, S, for z1. Include appropriate units.

SOL/\nza) One qFProqch is to use a Thevenin
egui\/c{(e_r\t of the V-gre, 1202, and 240

% 125

o RTh
6020 Vi f—0
%z‘uz VTh
- —0
VTI'\ = oFen-—circ‘.uLt owl:Pu:'t voH:age of

or‘uj)nqt circutt

60L0° Vypg * 240 CV Awider)
12 S+ 24 L

40 £0° Vs

Rth = R seen Lookina into cireurt with V-sre

A 2] .
turned off, (le. 6020°V,, becomes wire).
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EXAMPLE 4 (CONT.)

R, = 2%_0_“ 2R = 2a- 2|l = 222 = 85
>

Using +the Thevenin eiudilen't, our cdireult L9

shown below.
8.
N——0—

‘L Irms

° Z,=12+7155L
40 L0 Vrms L A

From Ohms law, we £ind ILeme:

L, = 40£0° Vs = %020 Ving
Bsy + 2 B+ 12+ jIS J2
" = 4040° Vims
20+ 315 S
-]

25 4 36.9° .

Note: 25=120"+15%, 264°=tan' |5

20

Tops = 10 £6-363%) Ay

-]
I = L624-369 Apps

rms

or \.18~j0.°16 Arms
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b  S= \ItmsrzL

Note: Since we.'reuslwi) Irms; we do
[\2‘\: divide |oy 2.

S= 1.6 - (r2+)15) vA

Note- We use VA as +the units +o
indicate that +he value
represents 9 (rather +than P or Q).

S= 30.72+384 VA

or 49.2 £ 51.3° VA



