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EE341 Homework #2 Solution 
 
Problem 1: Consider a 3-φ distribution system as shown below: 
 

 
 
Compute the following: 

1) The source voltage VS, if VR is to be maintained at 2.2 kV. 
2) The source current and power factor at the source.  
3) The total complex power supplied by the source. 
4) How much reactive power should be connected to the source bus for obtaining 

unity power factor at the source bus? 
5) Write Matlab code to solve the above problems. Please submit the Matlab code 

and the results. 
 
Solution: 

a) load #1: kVAjS o87.3633.33)8.018.0(
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b) Single phase equivalent circuit is shown as below: 
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    100 kVA 
     p.f. = 0.8 lagging 
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    85 kW 
     p.f. = 0.85 lagging 
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    60 kVA 
     p.f. = 0.75 leading 
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1) So, the source voltage is VVV SLLS 18.22183 ,, ==− φ  
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The source current is AIIII S
0

321 96.1475.59 −∠=++=  
The power factor is 91.0)96.1486.8cos()cos(cos =+=−== oo

ISVSpf θθθ  lagging. 
 
3) kVAIVS SSS

000*
,, 83.2352.7696.1475.5986.867.1280 ∠=∠×∠== φφ  

So the total power supplied by the source is 
 kVAjkVASS SS 74.9221083.2357.2293 0

,3, +=∠== φφ  
 
4) To make pf=1, -j92.74 kVar reactive power should be connected to source bus. 
 
5) Matlab code: hw2_1.m 
 
% hw #2, problem 1 
 
S1ph = 100e3 * exp(j*acos(0.8)) / 3; 
fprintf('S1ph = %10.2f /_ %6.2f VA\n', abs(S1ph), angle(S1ph)*180/pi); 
S2ph = 85e3/0.85 * exp(j*acos(0.85)) / 3; 
fprintf('S2ph = %10.2f /_ %6.2f VA\n', abs(S2ph), angle(S2ph)*180/pi); 
S3ph = 60e3 * exp(-j*acos(0.75)) / 3; 
fprintf('S3ph = %10.2f /_ %6.2f VA\n', abs(S3ph), angle(S3ph)*180/pi); 
 
Zline1 = j*5; 
Zline2 = j*2; 
 
VRph = 2.2e3 / sqrt(3); 
fprintf('VRph = %10.2f /_ %6.2f V\n', abs(VRph), angle(VRph)*180/pi); 
I3 = conj(S3ph / VRph); 
fprintf('I3 = %10.2f /_ %6.2f A\n', abs(I3), angle(I3)*180/pi); 
V2ph = VRph + I3 * Zline2; 
fprintf('V2ph = %10.2f /_ %6.2f V\n', abs(V2ph), angle(V2ph)*180/pi); 
I2 = conj(S2ph / V2ph); 
fprintf('I2 = %10.2f /_ %6.2f A\n', abs(I2), angle(I2)*180/pi); 
VSph = V2ph + (I2+I3) * Zline1; 
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fprintf('VSph = %10.2f /_ %6.2f V\n', abs(VSph), angle(VSph)*180/pi); 
VSLL = sqrt(3) * abs(VSph); 
fprintf('|VSLL| = %10.2f V\n', abs(VSLL)); 
 
I1 = conj(S1ph / VSph); 
fprintf('I1 = %10.2f /_ %6.2f A\n', abs(I1), angle(I1)*180/pi); 
IS = I1 + I2 + I3; 
fprintf('IS = %10.2f /_ %6.2f A\n', abs(IS), angle(IS)*180/pi); 
pf = cos(angle(VSph) - angle(IS)); 
fprintf('pf = %10.2f lagging\n', pf); 
 
SSph = VSph * conj(IS); 
fprintf('SSph = %10.2f /_ %6.2f VA\n', abs(SSph), angle(SSph)*180/pi); 
SS3ph = 3 * SSph; 
fprintf('SS3ph = %10.2f /_ %6.2f VA\n', abs(SS3ph), angle(SS3ph)*180/pi); 
fprintf('SS3ph = (%10.2f) + j*(%10.2f) VA\n', real(SS3ph), imag(SS3ph)); 
 
Sc = -imag(SS3ph); 
fprintf('Sc = j*(%10.2f) Var\n', Sc); 
 
Result: 
S1ph =   33333.33 /_  36.87 VA 
S2ph =   33333.33 /_  31.79 VA 
S3ph =   20000.00 /_ -41.41 VA 
VRph =    1270.17 /_   0.00 V 
I3 =      15.75 /_  41.41 A 
V2ph =    1249.56 /_   1.08 V 
I2 =      26.68 /_ -30.71 A 
VSph =    1280.67 /_   8.86 V 
|VSLL| =    2218.18 V 
I1 =      26.03 /_ -28.01 A 
IS =      59.75 /_ -14.96 A 
pf =       0.91 lagging 
SSph =   76522.47 /_  23.83 VA 
SS3ph =  229567.42 /_  23.83 VA 
SS3ph = ( 210000.00) + j*(  92742.65) VA 
Sc = j*( -92742.65) Var 
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Problem 2: A balanced three-phase, three-wire feeder has three balanced loads as shown: 
 

          
Load 1 are three lamps, each rated 100 watts at 120 volts. Load 2 are three inductors, 
each having an inductance of 0.1 Henry. Load 3 are three capacitors, each having a 
capacitance of 100 µF. 
 
The line-to-line voltage on the feeder is 220 volts, and the frequency is 60 Hz. Find the 
source current in the feeder lines and the power delivered by the source. 
 
Solution: 
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b) The single-phase equivalent circuit is shown as below: 
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So the source current is AIIII S
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The power delivered by the source is 
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Problem 3: Solve problem A-4 (textbook, page 673) 
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