Quiz #4

Feb 08, 2006
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ω = 377 rad/sec

Calculate: 

IA, Ib, Ic, P3Φ, Q3Φ, S3Φ?

The source PF?

Line-to-Line Voltage
VAB = 120
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VBC = 120 
[image: image7.wmf]O

O

O

90

3

120

)

30

120

(

3

-

Ð

=

+

-

Ð

V
VCA = 120 
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Δ-Currents
IAB = 
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IBC = 
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Line Current
IA = IAB – ICA = 
[image: image12.wmf]O

120

837

.

7

Ð

 − 
[image: image13.wmf]O

150

785

.

20

Ð

 = 14 − j3.61 = 
[image: image14.wmf]O

355

.

14

53

.

14

-

Ð

A
IB = IBC – IAB = 
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IC = ICA – IBC =  
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Phase difference between the Source voltage and the line current phases
Φsa = 0o − (−14.355o) = 14.355o
Φsb = −120 o − (−81.911o) = −38.089o
Φsc = 120 o −120 o = 0o
Active Power P(W)
Pa = Vsa Isa cos Φsa = 120[image: image21.emf]´






14.355 cos (14.355o) = 1680.82 W
Pb = Vsb Isb cos Φsb = 120[image: image22.emf]´






27.85 cos (−38.089o) = 2630.33 W
Pc = Vsc Isc cos Φsc = 120[image: image23.emf]´






36 cos (0o) = 4320 W
Reactive Power Q(VAR) 

Qa = Vsa IA sin Φsa = 120[image: image24.emf]´






14.355 sin (14.355o) = 427.08 VAR
Qb = Vsb IB sin Φsb = 120[image: image25.emf]´






27.85 sin (−38.089o) = −2061.63 VAR
Qc = Vsc IC sin Φsc =120[image: image26.emf]´






36 sin (0o) = 0 VAR
Complex Power S(VA)
Sa = 
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Power Factor PF 
P3Φ =Pa + Pb + Pc = 1680.82 + 2630.33 + 4320 = 8631.15 W
S3Φ = Sa + Sb + Sc = 1734.23 + 3341.97 + 4320 = 9396.2 VA
P.F. = cos Φ = 
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