
 

Module B3 
 

Problem 1 
The 3-phase loads are connected in parallel. One is a purely resistive load connected in wye. It consumes 

300kW. The second is a purely inductive 300kVAR load connected in wye. The third is a purely capacitive 

300kVAR load connected in wye. The line-to-line voltage at the load is 5kV. A 3-phase distribution line 

supplying this load has an impedance of 10+j5 ohms per phase. 

 

(a) Calculate the currents drawn by each load (magnitude and phase). 

(b) Indicate the power factor of each load. Remember that non-unity power factors must also include 

whether they are lagging or leading. 

(c) What is the power factor of the entire load? That is, what is the power factor seen by the transmission 

line at the load end? 

(d) Calculate the real and reactive power supplied at the sending end of the distribution line. 

 

Solution to problem 1 

 

(a)  082886
3

5
.

kV
VLoad

   

 

Note that: 

3

3S
S,

V

S
IIVS 












  

 

 Therefore: 

 

,10100 3

1 WS  ,10100 3

2 VARjS   .10100 3

3 VARjS   

for purely resistive load: 
A.

.V

S
I

Load
















06434
82886

10100 3

1
1

 

for purely inductive load: 
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for purely capacitive load: 
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Note in the above that for the resistive load, the current and voltage are in phase, for the inductive, the 

current lags by 90 deg, and for the capacitive, the current leads by 90 deg. 

(b) Load 1 : 0.11 pf  

Load 2 : laggingpf 02   

 Load 3 : leadingpf 03     

 

(c) Need current angle with respect to   0982886.VLoad
 

 064346434643406434321 ..j.j.IIIILoad
 

so 
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    VA.,...IVS Loads   0734723360643407383237333
 

kWP 99.3353  , kVARQ 02.183   

 

Alternatively, one could compute losses and add to load : 
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Problem 2 
A three phase load has a per phase impedance, connected in Y, of  30100 j . The line-to-line voltage 

magnitude at the load is 1500V. The three-phase distribution line supplying this load has an impedance of  

/510  j . 

(a) Calculate the line-to-line voltage magnitude at the sending end of the distribution line. 

(b) Calculate the real and reactive power supplied at the sending end of the distribution line. 

 

Solution to problem 2 
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Problem 3 
A three-phase load consumes 100kVA at 0.7 pf lagging. The line-to-line voltage magnitude at the load is 

1500V. The three-phase distribution line supplying this load has an impedance of /510  j  

(a) Calculate the line-to-line voltage magnitude at the sending end of the distribution line. 

(b) Calculate the real and reactive power supplied at the sending end of the distribution line. 

 

Solution to problem 3 
(a) Note that =cos-1(0.7)=45.57 deg (the angle is positive because the pf is lagging), and sin(45.7)=0.714.  
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(b)
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Problem 4 

 
The complex power absorbed by a three-phase load is 1500kVA at 0.8 pf lag 

 

 /P    /Q  

 

If the Line voltage at the load in problem 1 is 8660.2540 V, what is the voltage magnitude across each 

phase of the load, if the load is connected as follows, 

 

 dV    yV  

 

What is the magnitude of line current drawn by this load? 

 

 LI     

 

 

Solution to problem 4 
 

The complex power absorbed by a three-phase load is 1500kVA at 0.8 pf lag 



 
Note that =cos-1(0.8)=36.87 deg (the angle is positive because the pf is lagging), and sin(36.87)=0.6. 

Then P1=1500(0.8)/3=400 kW, Q1=1500(0.6)/3=300 kW. 
  P1Ø =  400 kW                           Q/Ø =  300 kVAR 

 

If the Line voltage at the load in problem 1 is 8660.2540 V, what is the voltage 

magnitude across each phase of the load, if the load is connected as follows, 
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What is the magnitude of line current drawn by this load? 
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Problem 5 
In the circuit shown below, Van = 12,000 + j 0 V (rms).  Assume positive phase sequence.  The balanced 

source supplies 1.5 MW and 0.3 MVAR from its terminals to the three phase balanced line and load.  Find: 

 

a) The rms line current. 

b) pZ  

     

 

 

Solution to problem 5 
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Problem 6 
A three phase source is supplying a balanced three phase load over a transmission line having impedance of 

ZL=2+j20 ohms per phase. The voltage at the source end of the transmission line is 2887 0 volts line to 

neutral. The current supplied through the transmission line is IL=100 -30 amperes. 

1. Determine the power factor seen by the source, and specify whether it is leading or lagging. 

2. Determine the voltage (line to neutral) at the load. 

3. Determine the power factor of the load, and specify whether the load is  

a. leading or lagging 

b. inductive or capacitive 

4. Determine the real and reactive power consumed by the load. 

 

Solution to problem 6 
1. pf=cos(30)=0.8660, and it is lagging. 

 

2. VLOAD=28870-100-30(2+j20)=713.8-j1632=2366.5-43.6 

 

3. pf angle=angle at which voltage leads the current=-43.6-(-30)=-13.6, so pf=cos(-13.6)=0.972, …and 

the current is leading the voltage! This means the power factor is leading (part a) and the load must be 

capacitive (part b). 

 

4. S=3VLOAD (I)*=3(2366.5-43.6)(100+30)=690044-j166939=709.950-13.6 kVA  

  

Assume a per-phase circuit. We don’t 

know what the load’s phase impedance 

is, but we don’t care, since we know it 

consumes s1ϕ. The line current will be the 

same as the phase current, i.e., Iab=Ian. 



 

 

Problem 7 
A balanced, three-phase load having a power factor of 0.8 lagging is supplied by a transmission line 

carrying 300 amps at 115 kV line-to-line.  Compute the three-phase real and reactive power delivered to the 

load. 

 

Solution to problem 7 
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