EE2683 Test1 Solutions
Problem 1:

[image: image1.jpg]1. For the 3 phase - 3 wire floating neutral 120V (L-N) AC circuit shown in Figure 1,
calculate Source Active and Reactive powers and power factor. Is it a safe system? What
is (VnL)? - Neutral load point voltage.
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Figure 1: 3 Phase-3 Wire Neutral Float System
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  Method 1:

  ω=2πf=377 rad/s
  Zs=0.5+jωL= 0.5+i*377*2*10-3= 0.5+0.754i
  Zan=Zs+ZLA=0.5+0.754i+10=10.52∠4.1°
  Zbn=Zs+ZLB=0.5+0.754i+i*377*0.1=38.45∠88.9°
  Zcn=Zs+ZLC=0.5+0.754i-i/377*100*10-6=25.77∠-88.89°
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     = 46.5134 -18.9794i = 50.23∠-21.77°A
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VLN=VanL+VbnL+VcnL= -139.54+56.938i=150.7098∠157.56°
Since VLN>10, the system is NOT a safe system.
Method 2:
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The three phase unbalanced system (Floating Neutral)
ω=2πf=377 rad/s
  Zs=0.5+jωL= 0.5+i*377*2*10-3= 0.5+0.754i
  Zan=Zs+ZLA=0.5+0.754i+10=10.52∠4.1°
  Zbn=Zs+ZLB=0.5+0.754i+i*377*0.1=38.45∠88.9°
  Zcn=Zs+ZLC=0.5+0.754i-i/377*100*10-6=25.77∠-88.89°
Find loop equations:
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I1= 7.0920 + 1.2983i A
I2= 4.8473 + 4.0390i A
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VLN=VanL+VbnL+VcnL= -139.54+56.938i=150.7098∠157.56°
Since VLN>10, the system is NOT a safe system.
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