3-Phase Systems

* Method for transmitting alternating power

* Three conductors carrying three alternating currents
with 360/3=120° shift between them
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——
V-3Q System? ——

e Multi-Phase Generation
e constant power generation all the time
e cost effective

e Usage
* 10 of each phase at homes
e 3¢ loads at industry
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or Represent

Line Voltage
—

1L2120°

1.£240°
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0, =0 0,

=100° - 10240°
=1-(cos 240 + j sin 240)
2

v,, =+/3030°
0,, =+/30-90°
v, =~/30150°
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¢ [faphase voltage is 120V

e LineVoltage=  120[1/3 =208V

e [faline voltage is 220V

e Phase Voltage= 220 /+/3 =127V
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vad Distribution
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e Preferred Network when Q=0

¢ Let the angle between Voltage and Current be 6
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ower Factor

¢ For a single load:
Z=R+jX,

e The power factor can be expressed as:

R

e
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e What is the power factor of the circuit shown?
I

120 (Y ] 3+j20

e Solution:

R 3

of =——=—"———=7=03832
JR X )
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e Recalculate the power factor when a capacitor is

added as shown: I

>

+ .

e Solution:

Z, =(3+j2)//(-j11)=4.03+;1.1Q

pf =0.964

Electrical & Computer Engineering King Abdulaziz University Slide 207

e (alculate the Power and the total Volt-Ampere (S)?

I I
'
120 (Y 3+20 [120 (Y '
@ | 34202 — —j11al| 32¢
T 2 o P o 1
SoF 2 4.03+71.1
S =I'V=3310+j2233VA |S ="V =3327+j891VA
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Wattmeter-XW... =
3.323 kW

Voltage Current
c G & &

R1

V1 3ohm

169.71V 60Hz 0Deg c1 L1
—— 241uF 5.31mH
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wer Factor Cort

¢ How much parallel Capacitance to improve pf?

Xc = (XL Bf,, TR M)xﬁ%

pf new pf ozld

e Example:
. Z, = 3+/2Q
© Py = 0.964

XC = (2><0964+3x 1-0.9642 )X 0.964 :@

0.964% -0.832°
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