Steady-State Sinusoidal Power Analysis

1/6/2021

G
o

—

2Q

Om 60" V

n

-
o \r
AV

| Example:

& e\ S -

AV.

yar
YA

A
A

J
N
—_—

—

L4

A53 /'™

=

A+

o~

15

6

24 12

Vg =

\/

’\

715 Yok

8,
=)

G\
WAV

X X 0% #*

—

\
2

\A/

A q4+ VvV

i 2e)

—

av

2
4

7N\
N'e
[
PR C
)
° 3
> M
g o
N~ rw
P
rw i
g
m «)
_.._ )
d o
S 2
I\-/‘Ih \\_
-‘ l$- :
S>>
AN

\AJ

\‘3.4‘?

Note Title




Example :
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Determine the average power
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Q@ B o S R- power supplied by the source .
=-j10
-l- i
VR
T 2L -2
e Tt AL :
~ Ve ;)7;'5 X4 — 9 ’(Q&S‘

(2[4 PR -1 o w—
@’ 2 -

RN
,');1:1 Re = LS X2 = 223TW




Example :

Determine average power absorbed or supplied by each element .
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Example :Find Z; for maximum average power transfer . Y YY) (915/
Compute the maximum average power supplied to the load .
A
(D 2Q 40 Z
: 4/0° A
Z5 = 4/ (24 Y
A A | A—-) o~ N
- &4+ j TS S
2 * |.t\-_)o-‘\-“sJL -~ NEVE 2
iL = = - VW\ L
L
v \
/ TR

- . 4 @D 32 I 4 Vp,
5 273 ~1.4¢ i -
. 2
23
&' Donay |§(=§r-z)—‘ - 253w
S :\ —
V= 20— 4L0°
_ VX2+4‘:00 T = -2T +4
K RSy
I/X=_2’ AT+ )47 21 = 4
1=07072-45° A (4+)4) L =%

X T = —

—

+
24 Joe 125

N
= * S
\ “a

220 cn( 2 5ot -\—(3\

W )

rm$
—_—




\}(W\$ — _\LW\_ I\'VV\S—; ——S—;Yi
g > 2
/< ) 66
— \/VM Irws Q-OS(@V_@( N\
A —
.Pa‘\/]{ - VY\{'W = 176-\-As R O\a/ — \/‘(V"\S s
\> Pay Viws Trmy Co Oy - 1) (\N)
—_
Pr CvA) — PF
a-n;,.rwt’ Po wey Paww Fﬂhr
)
{ . B
unﬂ-g lagging P Mvva i
. y— -
& | E \ R C[
@v’;-—@i (.qU'Ej c) Z‘KL":)@
PF= , | o U;’\,:‘(”(c\,-cho
\/ 79 >®V' 91>° ,7]:?76
(1N oTEoe
ERGVA L as
l/\ ) - 2,0 )2 T
—09 \/ A ——
CQS(@\"" Cor(-®)
—qaa) s 041 temrg SN/ @ L6)( 5%,2)
P £ sl % - = 10+ J% —_\o-’-\—?—[_____’)“l'%(>



r_,, Pswer LAC‘{D\' - e Hor l.zaJ,'wa of (wj")iw?y , /cﬂﬁc vvw‘, N
+Hhr flww. ﬂ(y dre current wh MP%\“ 4 P e
28

Calculate the power factor seen by the source and the average power supplied by the source.. 100 8Q
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Example :
An industrial load consumes 11 kW at 0.5 PF lagging from a 220 V,.,,; line . The transmission line resistance from the power company to the plant is 0.2€Q .

1) Determine the average power that must be supplied by the power company . -_|_Y AND e Yl ( .
2) Repeat (1) if the power factor is changed to unity
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What are the VARs consumed by the circuit 30 aQ
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Example : A certain industrial plant consumes 1 MW at
0.7 lagging power factor and a 2300 V., .

What 1§ the minimum capacitor required to improve the power 2
factor to 0.9 lagging.  (w =377 rad/s)
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