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AC POWER



POWER IN AL CIRCUITS

P= v. !
=>/

v= Ums!n(wt +0)

d ! = In s!n wot

-

↑ Ev!mcasper
REAL POWER

P= EVmIm 2019 [Watt,w] AVERAGE POWERSACTIVE POWER

P= Vrms Frans casp [Watt,W]

Vrms=Em Frus= Erz

POWER FACTOR to cosp = Fp!fp / pf

6- power ayle b= 00-D :

cas(00-P!l = cos(P: - 40)

casl-2) = cos(4)
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REACTIVE POWER

Unt ↑ = KasFe

a=VmEn [VAr]3
Volt-Amper React!ve

a=VasFrasVAR] Valt-Amper react!ve

~React!ve Power

↳

Factor
-

INDUCTIVE
LAGGING POWER FACTOR E Current lays voltage E LOAD

LEADING POWER FACTOR Current leads voltage= CapACITIve

LAD

Ell the ICE man

↓ partaInduct!va

COMPLET
De

-!nduct!ve

S = =P!ja S = 15/0

~dYa cany appratonne

P(w)

T!s, a (VAfA
capataloga)



Complex Power
act!ve P-

- react!ve

S = PIJQ power

&
E

1
,
5 = 151/0 [S = V +

ums-Ins

complex&Apparte
6

power ->Cuplexconjugate

Frms =2//A In
↑

S= Vas ·FransOu-P!
Irms= -4EA =-40

S = Vas Eras epor-e
!l

jan - jo!
S V!mse . Irmse

Ev!ms.es
E : F!nd average power, react!ve power, apparent power and complex power

!f
!f V= 100/15V,=44A

6)F!nd average power, react!ve power, apparent power and complex power

!f v = 141 , 42 s!n(t + 15) and != 3166 s!n(nt-105]A

c)F!nd average power, react!ve power, apparent power and complex power

!f v = 100 (cases + !s!ns) := 4 (cos1os-!sun10s)
v = 96

,
59 +-125 .

88V ve ! = - 1 . 03 -j3 .86 A

Krustrms usa & = Vns Erms S!nd
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V= 100/15V,=44A
S = V!ns .F

S = 100//5 . 4 105 Appere
5 = 100 .4/2 = 400/10 VA = (s)/0 va

S = Peja S= 400 (0010 + ysn!ze)
S =

=200 + j346, 4 VA
↓ 4P 3te Powe

complex
power Avenge Perene (VAr)

(watt

S = -200 +j346 , 4 VA Complex Power

P = -200 Watts Average Power /Act!ve Powel

a =
,
346 . 4 VAr (React!ve Power - (Inducture))

Isl = 400 VA (Apparent Powel

power factor !f On-O! = 0: -Ov = 11201
cos!ze = 0.5 logg!ng
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AdetaPowe
Relat!onssen

z = (z)0 = r+ jX #t.
cost= S!nt

P=cas
In= P= R =I

a =EX =I .X=
-

5 = VrmsIrms - Cost + -V!ns ·Erns · s!nd

P = /Sl · case cas= - An

pf= g
P
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Ex : Two paralel loads draw from a 480v/rms) sourceas

shown below
,

where Load-1 drows 15 kW and lokVAr

logg!ng ,
and Lead-2 drows 7kw and 5 kVAr lead!ng

.

Determ!ned the combred power factor and total

apparent power drawn from the source.

T
48ay

3) I= ?
5. -!nductv/21 + VAR S2-cepoc!t!ve (C) =

Solut!on : 5, = 15 +310 kVA
-

·
↳ Apparent Power

ay = 12 .
80 S = 122 .56)!A

pf = cos(12.81 = 0 .975 loyp!y (2)
b) S = V!ms .

Eras

22 .56/2.8 = 489.4 .Ens=
Ers = 0 . 047/12 . 8

Erns = 0.047111 .8KA 21



tom
React!ve Power

,
and Powe factor of the dragon

F!nd I= ?

↳
ad = 2001200 W

2 500W 1200var(2)st!zo = 1300 VA

3 zoowoovar(e)tocod =22 va
↓

Tota -> 900 W ·oovar(1)+bor= 148 . 68 VA

Total Avenge Power = Toow ST=948.
68VA

Total React!ve Power = 300VAR(L)
Todal Apparent Powe = 148.

68VA cost:s
cost = 0.94/L)

E= 120/0 St =<48.68 4==7
12 10

0=? arcus (0 .94) = 1994 /!nduct!ve) ->
# .96. 947

S = Vms.FraI = 7 .9 A//.14 A 948 .68474 = 1206.En
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Ex: Cas!de the crat shown !n F!gure .

F!nd the phasers
-

Es
,
V, ER , E) and Ic . F!nd the Apparet power for the

·0.
01 cas (1944)/A -

dSon -Amp
!st = 10 s!n(18"+ +90) me w = let

Is= = 7 . 07 KA

7, = 1000

↑ = wh = 10. 20 .10" = 20012

Y= =ast = 2001

at
m

V = F .
R = V= 7 .07/0 . 1000 = 7,076V

S= Urms-Fras
ma

= 70740 .
7.07/0t

= unu
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