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" PREFACE

In the name of ALLAH, Most Gracious, Most Merciful.
. All praise be to GOD S.W.T for his loving kindness and
) mercy, this book was successfully published.

S5 This eBook is to help students understand, analyze

circuits and calculate for Sinusoidal Steady - State

Circuit Analysis. This book is compiled according to

the Electrical Circuits course syllabus (DET 20033) for  °

students of Diploma in Electronic Engineering
(Computer), Diploma in‘Electronic Engineering
(Communication) and Diploma.in Electrical &

Electronics Engineering under the Department of

Electrical Engineering, Sultan'Mizan Zainal Abidin

Polytechnic, Dungun Terengganu.

The author would like to eXﬁress his deepest
appreciation to all parties who have given the
possibility to publish this'book especially friends and
colleagues. Thanks are also extended to the
administrative team of the Department of Electrical |
Engineering for their support and guidance
throughout the process of preparing this ebook.

The author hopes this book can help student
quest to succeed in this course. The authori5 VeEys_ °

appreciative and invites constructive com
from readers in case of any shortcomings:

—~

o i
Please send %our comments or suggestions to* ==

hafizah.hassan.poli@1govuc.gov .my,
rusbiahty.poli@1govuc.gov.my, %
fadzillahhussin.poli@1govuc.gov.my. T ank you.




~ ABSTRACT

This Ebook is designed to assist students

in performing theory task for topics
Sinusoidal Steady-State Circuit Analysis.
This book is organized according to the
Electrical Circuits (DET20033) course
syllabus for Diploma in Electronic
Engineering (Computer), Diploma in
Electronic Engineering (Communication)
and Diploma in Electric & Electronic
Engineering students in semester 2 under
the Department of Electrical Engineering,
Politeknik Sultan Mizan Zalnal Abidin,
AD n Terengganu. Th|s eb contains
brief™' notes, dlagrams a samp!‘e
_____.Jqu tions along _~with calculation
m ho&ls It is hoped that this‘ebook can

help students to understand more about
the topic _of" sinusoidal steady statef

analysis. I i D
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Understand the AC basic circuits

sistive
[ T—

- - - = o
Resistor ®3 Z,=R=R/0
]

Resistor connected to
ac SOUrce
. AC RESISTORCIRCUIT
—
a R b

Phase relationship : There is no phase shift between V and | in a resistor

1
l0° 90°’ 180°

Phase anale

In a pure resistance, Voltage(VR) and Current (IR)
are in phase



In a pure resistance, the phase angle between VR and IR is zero.



Capacitor connected 1o

Phase relationship : The amount of phase shift between voltage and
current is +90 for purely capacitive

+
23 . - 0

v
Sl R e !

Imax — -

O i 1307 - | h'

1] Ly g

- e - e I E e

Charge Discharge Charge: Discharge

AC capacitor phasor diagram



PHASE RELATIONSHIP

== Tips: Ralforamncs = Targaet

oA

V =VOLTAGE

YwWavalarm Diagram

LEAD = = LAEES

In the capacitor, voltage LAGS charging current by 90°
or charging current | LEADS voltage V by 90°



CAPACITIVE REACTANCE

In resistor, the Ohm's law is V=IR, where R is the opposition to current

We will define Capacitive Reactance, XC as the opposition to the currentin a
capacitor.

V F#XC
XC will have units of Ohms

XC inversely proportional to fand C

PHASE ANGLE FOR XC

The phase angle for Capacitive Reactance (XC) will always = -90°

XC may be expressed in POLAR or RECTANGULAR form

1
|



Inductor z 3 Z, =joL =L £90°

Inductor connected to AC source

( L b

AC inductor circuit



Vi = Vo sin(et + 90%)

- T = Imsinat
.qr] (@t) "...f_ ‘,\

B et 90° I

In the inductor, voltage LEADS charging current by 90 °
or charging current | LagS voltage V by 9C°

CINVIL

I lags V in L

In a pure inductance, Current(l ) LAGS Voltage(V. ) by 90°




apurely ‘nductive, i lags v, by 900 I

L Current
Inductor phasor
vollage
MEmhr

!

AC inductor phasor diagram



INDUCTIVE REACTANCE

Define Inductive Reactance, XL, as the opposition to current in an inductor
V = IXL

XL will have unit of ohms (Q)

XL direct proportionality to f and L

XL = 2wfL = wlL

PHASE ANGLE FOR XL

If vis our reference wave

The phase angle for Inductive Reactance (XL) will always = 90°

XL may be expressed in POLAR or RECTANGULAR form



COMPARISON OF XL AND XC

XL is directly proportional to
frequency and inductance XL =

XCis inversely proportional to Yo

frequency and capacitance

PHASE RELATIONSHIP

. Tips: Reference

LEAD
st

CAPACITOR :

IV e
v | Leading V by 90°
L V! Lagging | by 907

Target

2wfL = wlL

1 1

mfC ol

LAGGG

_CIVIL

| = CURRENT
V =VOLTAGE

-Reference -

-\\—\__‘

INDUCTOR :

, ML N
p Lagglrllg\f by 20°
.:_"lf',LE:ade; I__q::y 20°

Resistor Capacitor Inductor

_-_ ].:_ _I:_ L: —ll-|||||— |

Fesistance Capaciive reactance |  Inductive reactance

Vil =R Voll=Xp = — Vi I=X 1= oL
i

vV oand [ in pliase

v lags I by /2

V leads [ by 2



Impedance triangle is a geometric relationship between resistance,
reactance and impedance.

Impedance, Z
Reactance, X

Resistance. R

The impedance triangle can be converted into a power triangle
representing the three elements of power in an AC circuit.



Apply the circuit with inductive
and capacitive load

Example 1:

Determine the capacitive reactance of a capacitor 10uF whenconnectedto a
circuit with input frequency 100kHz and 10kHz. Plot a graph Xc vs frequency
base to the Xc value calculated above and discuss the relationship.

Solution:
X,=10gF y -1
o

f = 100 kHz;
“ Ko = a0k (o) 0 8

f = 10 kHz;

1

“ X = D GopF) o0
Example 2:

Xcl(Q)
1.6 .L
0.2 o re—
'l 'l 'l B B Ir. €L L ' A *
1b 100 “:HHZ}
Xc vs frequency

Ex: f=500Hz, C=50uF,X.=7?

£

= §.366 02

2 xfC 27 (500 Hz 50 uF



Example 3:

Determine the inductive reactance of inductor 10mH when
connected to a circuit with input frequency 100kHz and 10kHz. Plot a
graph XL versus frequency base to the XL value calculated above and

discuss the relationship.

-y A X (0
Solution T
5.0 &
X, = 2nfL X, = 10mH 1
r 10480 H z; .
. Xy — 2r(100 Hz)(10mH) = 6260 1
= 10HMr +
s Xy - Pr(10Hz)(10mH) — 0678 0
O 50 a -+
{ ; " ; 4 : " ; " }

oL 100 gy
Lo wE freqQuEency ;

Example 4:

s f=500Hz, L.=s5o0oo0omH, X, =7

Xy = 2ufL = Z2a(S00Hz)(S500mH) — 1.571 kD



Apply the series and parallel R-
L-C circuits.

RC SERIES
I ||
; ||
C
B
Figure 1: RC SERIES
1
1. X = 2fC
2.Z=R-jXcQ
3.1=2A
z
Example 1

Expreas the total impedance and cumrent in circuit mn figure 1.

Figare 2 : RC SERIES

Solution

1
Ko :
T 2r(50)(100m)

= 3183 mQ2




Apply the combination of series-
parallel R-L-C circuits

Z=10-31.83m
=10£-0.182°Q

100°
10 £ —0.182°

=1Z£0182° A

I =

RCPARALLEL
Bl B2
«M:@ R A————
Figure 3 - RCPARAILFL
L.Xe= Infc
METHOD 1 METHOD 2 METHOD 3
1 1 1 Current Divider Conductance, Susceptance
Z. - Rzor T ¥ oo and Admittance
r c Branch |
1
_ R0+ Xcz—90° vac i
(R £0°)(Xc2-90°) 1= o
=Tg1 £ 0 A ¥=G=+Bc
. - (RLO*)(XcL-90°) = )
L R0+ X oz—90° Branch 7 &
s VAC
._.‘:f_':_—'ﬁ'ﬂ-* E‘3=L
= [m1L 87 A Xc
Irotac=Im1 ~ Im:
=m0+l B°
=ItoraL £ 6° A




EXAMPLE 2

For the circuit in figure 2. find the toral impedance and all currents.

Wy m LY

R C  —
Fow L5000 22 &0 0.0322 pF

Bl

Figure 4 - RCPARAITFEL

Solution
X = 1
€ 2m(1.5k)(0.022p)
=4 823 kO
Total impedance Current METHOD 3
1 1 1 Branch 1 Conductance Susceptance
—= + = and Admittance
Zr RL0°  Xp£—90 i} VAr —_—
1_ 1 1 " Reo® G==
Z, 22kZ0° © EB23kz —90° R
10 £0° gpe: B
2 . = = 2.2k
_ I-Ik.-:.n‘ +4.823k2£—90 2.2k £0 =454 5 s
(2.2k20%)(4.823k2—90°) 4 S4SmA L 0° 1
o —gn® Be="—
- (2.2ks0°){4.823k.~907) Brasch 2 Xe
2.2ks0%+4,823k2—90° -
10.61 M £-90° . - V4t . W, 21:?%3;::5
T 22 k—j4.823k Ape—30
10 £0° ¥=Crtihe

10.61M £-90
5301k £ -6548°

=2 002 k8 £ 24 507

 4.823k.—-90°

=2.073mAL 90°

Itotar=Im + In>
=4 545mAS 0° + 2.073mA L 90°

= 4545 uS +j207.3 uS
=400 5 uS £ 24.52°

1
-
Yeg®




BC SERIES AND PAFATIEL

c2

RL R3

ac (M, 1

Figure 5 : RC SERIES and PARATLEL

1

S ImfCL
1

2 Xez = TmfC2

Fipure 6 : RC SERTES and PARAILEL

3. Z1 =R:—iXo



Figure 7 : B.C SERIES and PARAILEL

4 Z2=Xc1||R2| 21

Rl

@ =

Figure & : RC SERIES and PARATLEL

3. ZT=R1 + Z2

Example 3
Express the total impedance and current in circuit i figure 9. Given VAC = 100 sin 10004



RL
VAL 203 Cl —— R 5|_|F 3041
2uF 2000

Figure @ : RC SERIES and PARALLEL

Solution
o= 1000
1
Xcl=——
wll
. 1
1000(24)
=500 8
Koy = 1
= w2
i 1
1000(54)
= 2008
Z1=F13 - X1
=30 —4300

= 500.9 £ £ -86.37°

Z2=Xc1||R2| 21
o (Xcp£—90°)(R220°)Z1
T RZL0(ZUM (X £ —90)Z14 (X0 £ —907 ) (R2207)
B (500.2—90%)(200.0°)(500,9£—86.57°)
20020°(500,92—86,57%)+( 5002 —907) 500,92 —86.57°+(500.—90°){ 2000

_ 50.09M 2 —176.6°
 100.2k2—86.57°+250.5k2 —176.6°+100k2—90°
B 50.09M2—-176.6°
 5.995k—j100k+(—250.1k—j14.86k)+(0—j100k)




50.09M £ —176.67

—244. 18— 2149k

__ a0.09ML—-176.6°
352.2ks—138.6°

=1422 0.7 38

ZT=R1+272
=200/ 0°+ 1422 Q.7 38°
=200 +j0+112.1 — j87.54
=312.1—j87.54
=324.1Q 7 -15.67°

B 10007
324.1 £ —15.87°

=3085mA £ 1567

RL SERIES

Figure 10: L SERIES



Example 1

Express the total impedance and current F.u circuit i figure 11.

L
Lr

" 2001 100 mH
30 W, E0Hz

Figure 11: RL SERIES

Solution
X =2afl
= 27 (60) (100m)
=3770
Z=R+iXL
=20+j37.7

300
42.68 £ 62.05°

=0.703 AL -62.05°

EL PAREAILEL

]

Figure 12 : L PARATLEL



1. X% = 2nfl

METHOD 1 METHOD 2 METHOD 3
1 1 1 Current Divider Conductance, Susceptatice
e il - and Admittance
A R20 X; 290 Bl
o 1] 1
__R20°+ X1.£90 . vac E=F.¢EJ
(R £0°)(Xp290°) =
=Igms 8" A Y=0G-]
o {Raﬂ*h[.ﬂfggn*}ﬂ - 1B
T Rz0°+xL290° Branch 2 G—i
R
fis AC
Xy 290° B
=Igps 8" A AL
Itorar=1Im + Im2
=Bl §° +1Ipa s 6°
=ItorarL £ 67 A
EXAMPLE 2
For the circuit 1 figure 13, find the toral impedance and all currents.
i . ;
10V, 50 Hz e S
Figure 13 : FL PARALLEL
Solution
1. X1=2x
=2 (60) (2m)
=0.754 Q2
Total impedance Current METHOD 3
1 1 1 Branch 1 Conductance. Susceptance
T + ;
Zr  Rz0° X,290° and Admittance




Z1

1
Zr

1 1

3,07 5 0.754.90°

_ 320°+0.754290°
(320°0(0.754.290%)

(3£0°)(0.754.90%)
7 0%+0,754 - 90°

_ 2262 £90°
A+J0.754

2.262 £90°
2.092 ~14.11°

=0.73162 £ 75.89"

i = VAL

RAn0=

10 £0°
3 £0°

=3333AL0F
Branch 2

VAC
XrLo0°

10 £0°

e

N.754.,90°

=1326 AL -

Itorar=Ip) + Igz
= 3 333AL0°+ 13.26AL -90°
=3.333+j0+0-j13.26
=13.67TA L 73897

Il [ |
Lad Gl | et [ =]
v | =2 |
iia
laa

B

w
[}
kI

1

- 0.754
= 13268

Y=0G-jBL
= 3333 mS - 41,3268
= 1.367S £ -75.80°

= 1
Y£B*

K 1,367 £-75.89°
= (7320 £ T5.89°

EL SERTES ANDPARAITLEL

aC

Ll

R1 L3

Figure 14: RL SERTES and PARAITET

. AL =2=fl]
, Ay =2nfld
. Xp3=2ufl3

Lad ol =

L3




§ EEE
p

Figure 15 : FL SERIES and PARAITEL
4. Z1=FRa| X2 Ra|| XL3

L1

ar rl

Figure 16 : RL SERIES and PARALLEL

3. ZT =241 + XL

EXAMPLE 3

Express the total impedance and current in circust in figure 17,

W Al L L3 L4
120V, S0k an 1dmH 300 47mH

Figure 17 : BL SERIES and PARATLEL



Solution

Xp1=2nfl.1
= 21 (50) (0.2)
=62830

X12=2rfl.2
= 21 (50) (10m)
=31142 0

Xps=2nfl3
= 2 (50) (47m)

=14.770Q
(7} :I' H
21‘\
v L7 Rz L3
130y 502 wmHi | 300 A7mH

Fipure 18 - Rl SERIES and PARALLEL

Zi=R1|| Xvrz|| Rz || X3

LLI]‘T.T,-_;.{.W"}I[H;.LB"JI.?;;.’_H"r
Ll'u.L'Elﬂ'lli:Rg.fI:I“'ITIL;.L'EI'EI’P+HLLB’[R1LH‘F[IHLW'J~+R1LU“1:IULHEI 1O 2007 ) 4 LX) 3 2007 (R 207 10K L5 £

_ BL0% (.04 290" N A0L0%) (1477 2907)
(242007 FQLO™H LATTLR0 4 BL0°B0L0"I( L4 77400 % R0 A 142200 147 T L00%)+ RL0™ (3. 142.0m07)(20£0")

- Lipaks 180"
(L392ks 1801+ 3.545R.90°+ 371,32 180°+ 7541907

11 14kL190"
(= L392k+j0}4 jR.545k+{=3TLI+04+ j7541

1114k 180"
—L768k+ j4.299LK

_ lLisksiso®
deLTRL112.3"

=2 3070 677"



=
7
120V, S0Hz @ =

Figure 19 : RI, SERIES and PARATLEL

ZT =Z1 +jXL,
=2397.267.7° +62.83
=0.91+2.218 +j62.83
=091+ 65.05
= 65.050.,80.2°

i
Il
ba | =

_ 120£0°
65.05.£89.2°

=15843 A ~-892°

RLC SERIES

AL

Figure 20: RLC SERIES



1. Xp=2=afl 2
1
2 Xp=——0
2nfC

2.Z=R+iXL-jXc &

Example 1

Express the total impedance in circuit in figure 21.

240V, 50Hz

Solution
X1, = 2ufl
= 2z (30) (100m)
=31420
1
Ap = ImfC
S T
2r(50)(68u)
=46.81
LZ=R+ XL —Xc
=220+331.42 -;46.81
=2205 £ 47 C}
=<
Z
240.20°

2205 £ —4e

2700 100mH

68 pF

Figure 21 : RLC SERIES




= 1088 AL

RLCPARATIEL
Bl B3
Figure 22 : RLCPARAITEL
1. % =2xfl.O
1
2 TP
ke 2rfc -
[+
METHOD 1 METHOD 2
% 1 o 1 + 1 Current Divider
Zr Re0®  Xp290° X2 —90° Bl |
_ RA0®(Xpe—907)+{ Xps—90°) (Xp£90°)+RL0°( X 290°) VAC
(R 209 (X £90° M xce~90") e RZD"®
=LA
7 (R20°) (X290 Xc2—90%) &
2 RA0°(Xre—900 )4 ( Nee—90") (X £90%)+R20%( X 290%) Branch 2
VAC
Xp290°
=ImL A
Branch 3
_ VAC
© Xps—90°
=ImLG A
Inorar=1Im1 + Iz = Im3
wiBlL 0° +Ims 0° +Im L 0®
=lorar L P A




METHOD 3

Conductance Susceptance and Admittance

_ 1
_'F.-'H"

Y=G-jBL+jBc

EXAMPLE 2|

For the circuit in figure 23, find the toral impedance and all currents.

Bl] Bl

! L
1000

1"
220 pF

Figure 13: RLC PARALLEL

Xt = 2=fl
= 22 (50) (110m)
=3456Q

1

Xe = InfC

1
= 2m(50)(220u)

=1446 Q




METHOD 1

I I T I

= T ¥ i
Zy R£0°  Xp290°  Xes —00°

L o 1 , L
—_

= T 1 4
1000 245620907 lad4b6s-907

100.£0°(14462-90°)+(14.462-90°)( 34.56 290°) + 100.20°(34.56290°)
B (10020°)(34.56290%) 1446 —50%)

5 (100.£0°)( 34.56..90°)( 14462 —90°%)
" 10020°(14.462 -90°)4 (14462 —90°){ 34,56 90°)+ 100.20°( 34.56.290°)

4097k £ 0=
= L1446k, —90°+H{499.7 20°)+ 100L0° (345652907}

4997k 20"
—jl446k+ 499.7+1004+ 73,456k

48,97k £ O+
T 5997+ 201k

4997k £ 0"

" 2.098k < 73.39°

=23.81 £ -73.39° &2

METHOD 2

Current Divider

Branch 1

VAC

= ReO°
120 £0°

©10020°
=124 A0°

Branch 2

vac
I- i)

17 xp 290
120 £0°

= 34.56290°
=3 4727907 4

Branch 3




Understand power in AC circuits

In an AC circuit, the instantaneous values of the voltage, current and
therefore power are constantly changing being influenced by the supply. So
the power in AC circuits can not be calculated in the same in DC circuits, but

power (p) is still equal to the voltage (v) times the amperes (i).
AC circuits also contain reactance, so there is a power component as a result
of the magnetic or electric fields created by the components.

The result is that, unlike a purely resistive component, this power is stored
and then returned back to the supply as the sinusoidal waveform goes
through one complete periodic cycle.

Thus, the average power absorbed by a circuit is the sum of the power
stored and the power returned over one complete cycle.

Power Triangle is a right-angled triangle whose sides represent the real,
reactive and apparent power. Base, perpendicular and hypotenuse of this
right-angled triangle denotes the Real, Reactive and Apparent power
respectively

Apparent Power,
S=VI _
Reactive Power,
Q=VIsind




P @ @ @ @ @@

¢ @ @ @ @ @

Apparent power is the power supplied

The combination of reactive power and true power

It is the product of a circuit’s voltage and current, without
reference to phase voltage

It is a function of a circuit's total impedance, Z.
Symbol : S

Unit : VA (Volt-Ampere)

Sometimes called wattless power

Reactive power is the power that is stored (either the inductor or
capacitor) and returned to the source of supply

It is caused by the existence of the components of strain (XL or XC)
Symbol: Q

Unit : VAR (Volt-Amps-Reactive)

Q=VIsin®



P QPP @9 @ @

Also known as true or active power

Real power is the amount of power used or dissipated in AC circuits.
It is a function of a circuit's dissipative elements, usually resistance, R
Symbol : P

Unit : W (Watt)

P=VIcos®O



@® @D P D

The power factor is the ratio between true power and apparent
power

It is unitless quantity and generally expressed as either a decimal
value, for example 0.95, or as a percentage: 95%.

It is often desirable to adjust the power factor of a system to near
1.0

A high power factor is generally desirable in a transmission system
to reduce transmission losses and improve voltage regulation at
the load.

Real Power # VIcos®6

pf = cos©

~ Apparent Power V1

Where "8" is the difference between the phase angles of the
voltage and the current, 6=6v-0i.

The power factor varies between 0 and 1, depending on the
load.



Leading Power Factor

Power factor is described as leading when the current waveform
is advanced in phase with respect to voltage.

A leading power factor signifies that the load is capacitive, as the
load “supplies” reactive power.

The reactive component Q is negative as reactive power is being
supplied to the circuit.

Lagging Power Factor

Power factor is described as lagging when the current waveform is
behind the voltage waveform

A lagging power factor signifies that the load is inductive, as the
load will “consume” reactive power.

The reactive component Q is positive as reactive power travels
through the circuit and is “consumed” by the inductive load.

P, Real Power

&), Reactive

Q, Reactive Power

Power

P, Real Power

Leading Power Factor Lagging Power Factor



For Purely Resistive Load

The current and voltages waveforms are in phase with each other so
the phase differenceis 0%

Thus the power factor is

pf = cos®=+<cos0°=1
Where pf=1 indicates that the maximum power is delivered.

The number of watts consumed is the same as the number of
volt-amperes consumed

It is referred to a unity power factor.

For Purely Reactive Load

The current and voltage waveforms are out-of-phase with each
other by 902 so the phase difference between v and i is 90°

Thus the power factor is

pf = cos8 = cos 90°=0



Power factor correction (PFC) aims to improve power factor, and
therefore power quality

' PFC tries to push the power factor of the electrical system such
as the power supply towards 1, and even though it doesn't reach
this it gets to as close as 0.95 which is acceptable for most

applications.

' By supplying or absorbing reactive power, adding capacitors
or inductors that act to cancel the inductive or capacitive

effects of the load, respectively.

Savings on the
electricity bill

Reduced BENEFITS Reduced voltage

installation size OF PFC drops

Increased
available power




Apply the understanding of the
power consumption in AC
circuits

Example 1

For the resistive circuit
shown, find the real

power absorbed by the -~ <
1 [ £ 41 + | ‘l._} 2 L
resistor. \ V) 80sin100tV >4
Solution : { [
AT -
Vems =—==—==26.57V
ve 2
Vrmis 36.57 I
'Iri‘“|'1"'\.' e - =377 A
2 I IS

=

P'=Tskorne = (5657 (8.77) =213.27W



Example 2

For the inductive circuit
shown, find the
reactive power of the Cﬁ; o5 sin 100t Y = j3502

inductor.

Solution

.

v
H'ans = i e = 17.68V

V2 A2

l.. 17.68 ) "
s = X, = 35 = 0.505 < —90? 4

Q= Vol mesing = (17.68) (0.505)sin(90°) = 8.928VAR

Example 3

For the capacitive
circuit shown below,
find the reactive power
of the capacitor.

(N, )40 sin100t Y ——-i15n
i

Solution :
Ve o = Vg 29 28.28V
LS ﬁ \.IJ'E E
V. 28.28 _
Ir;"mf; — ;:? = _;._15 = 1.885 < 90° 4

Q= Vol omeSinG = (28.28) (1.885)sin(90°) = 53.31VAR



Example 4

Determine the real, reactive and apparent power of the circuit below.

1502 -j2502
YAVAYA | i

K1

(+) 100 < 0°%
b S

LN p—

in

'

Solution :
Total impedance,

Zr =R+ jX, — jXe = 154 17j — 25§
7, =15 —8ja = 17 < —28.07°Q

Total current flow through the circuit,

Vims 100 < 0° .
lyms = 5 = T ams = 5.88 < ~28.07°A

T

Real power, P

P = V.nelms cos8 = (100)(5.88) cos 28.07° = 518.84° W

Reactive power, Q

Q =V ol ms81010 = (100)(5.88) sin 28.07% = 276.68°VAR
Apparent power, S

S = Vemslyms = (100)(5.88) = 588VA



Example 5

Given the true power, reactive power and apparent power values for
the circuit below are 119.33W, 119.96VAR and 169.2VA. Determine the
power factor values for the circuit.

| il |
Ay =:00.5319402

{I-f.:ﬁtllit @

M at 10

Solution :

Real Power 1953

B Apparent Power  169.2VA It

pf



Example 6

Calculate the reactive power for the circuit given.

wallmeler ammeter
(s ()
o/ N

240\
RS @ L.oad

Gz

Wattmeter reading = 1.5kW
Ammeter reading (RMS) = 9.615A

Solution ;

Apparent Power

S=VI=(240)(9.615) = 2307.6VA

Reactive Power

Q=+85%2—-P2= xx'rZBD?.{iE — 1.5k?% = 1.754kVAR
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