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Vc can be found by voltage division

i0.00017550.2836423
R1Zp

Zp
VVc
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arg Vc0.2836423Vc

0.40113082Vc
vc(t) =0.4*cos(ωt-0.035)
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208Vmag 127Icpumag

0.6599873acos 0.79θdisk

i3774.89882774864.03Euler
π

180
θdisk6157Sdisk

0.2837941acos 0.96θdrum

i4937.916666716930itan θdrum1693016930Sdrum

from Pcpu = Vmag* Icpumag*cos(θcpu)

22694Pcpu

0.5372867acos
IcpumagVmag

Pcpu
θcpu

30.7842583
π

180
θcpu

13519.8897925sin θcpuIcpumagVmagQcpu

i13519.889792522694iQcpuPcpuScpu

Combined complex power of the computer devices:

i22232.705286844488.03ScpuSdrumSdiskS

49734.0728038S
arg SθS

26.5533974
π

180
θS

0.8945181cos θSpfS lagging

37.814489
π

180
acos 0.79
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12000P1 0.8pf1 120Euler 0120V 60f

acos pf1θ1 376.9911184fπ2ω
i0.20.04i0.20.04Zt

9000tan θ1P1Q1

i900012000iQ1P1S1

From S = V I* I = (S/V)*

i75100iIm
V

S1
Re

V

S1
I1

36.8698976
π

180
arg I1125I1

Source voltage = I*Zt + V

i17139VZtI1Vs
140.0357097Vs

6.9727693
π

180
arg Vs

Power loss in the line Pline = |I|^2 * Rline

6250.04
2

I1Ploss W

Now load 2 (with Capacitor only) is added to make the total

load has pf of 0.96

Since P2=0, therefore the combine complex power S has the same

real power (of load 1).

12000P1P 0.96pf
0P2

0.2837941acos pfθ
0 2916667tan θ
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0.2916667tan θ

Then 3500tan θPQ

i350012000iQPS

Since Q = Q1 + Q2, Q2 = Q - Q1 This is required Q from Load 2

5500Q1QQ2

i5500iQ2P2S2

376.9911184ω

Now current through Load 2 is: From S=VI* --> I =(S/V)*

i45.8333333iIm
V

S2
Re

V

S2
I2

Then the impedance of load 2

i2.6181818
I2

V
Z2

Since Z2 = - j (1/wC)

0.0010131
Z2ω

1
C F

1013.1391053
6

10C uF

Now the total current is I1 + I2

i29.1666667100I2I1I

i18.8333333129.8333333ZtIVVs

131.192183Vs
8.2536288

π

180
arg Vs

434.02777780.04
2

IPloss2 W
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3 phase load 1 Load 2 Load Line voltage

i108000144000S31 2400VAN
i42144ZΔ

Line impedance
per -phase analysis

i2.40.8Zline
single phase power of Load 1

Δ to Y conversion

i3600048000
3

S31
S1

i1448
3

ZΔ
ZY

From S=VI* --> I=(S/V)*

i1520iIm
VAN

S1
Re

VAN

S1
I1

i13.4446.08
ZY

VAN
I2

i1.5666.08I2I1Iline

i157.3442456.608ZlineIlineVANVan

2461.6417286Van

3.6647482
π

180
arg Van

Since Line voltage is sqrt(3) bigger and 30 deg angle shift

i2363.50093513548.6480989Euler 30Van3Vab

4263.688544Vab

33.6647482
π

180
arg Vab
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