
 

Load 1 is the 5 KVA load and Load 2 is the 10 KVA load.  Loads 1 and 2 are operating at their 

rated voltages of 220 V rms. 

a) Find Load 1’s real and reactive power 

b) Find Load 2’s real and reactive power 

c) Find the current leaving the source 

d) Find the source’s real and reactive power and completely draw its power triangle 

e) Find the source’s power factor 

f) If a capacitive bank is placed on the source end, what reactive power should it provide so 

that the source operates at a power factor of 0.8 lagging. 

(a) 

Let us call the voltage across the parallel loads   .  We will take this node as the reference point 

with regards to the angle. 

  ⃗⃗  ⃗         

Let us call the complex power absorbed by Load 1    

|  ⃗⃗  ⃗|        

Since the power factor for Load 1 is lagging, the reactive power will be positive, by convention.  

We also know from this information that Load 1 is inductive.  The power triangle will look as 

follows: 



  

We know that the power factor is equal to    (  ) so we can calculate the angle as follows: 

      
  (   )             

With the value of   ,   , and the laws of trigonometry we find the values of    and    as 

follows: 

       
                                         

       
                       

Where    is the reactive power and    is the real power. 

(b) 

Let us call the complex power absorbed by Load 2   . 

|  ⃗⃗  ⃗|         

Since the power factor for Load 2 is leading, the reactive power will be negative, by convention.  

We also know from this information that Load 2 is capacitive.  The power triangle will look as 

follows: 



 

      
                   

                                     ( The value is negative because we are 

taking the leading power factor into account.) 

        
                         

(c) 

When the current leaving the source reaches the node that is the junction point between the two 

parallel loads, it divides itself between the two loads.  If we calculate the current through each 

load and add them together, then the sum will equal the current leaving the source. 

       
                   

  
  
 
    

 

  
   

  
                

      
                        

                              

       
                       

  
  
 
    

 

  
   

  
                    

      
                           

                               

                                                         

                          

                                         

(d) 



Since we already have the current leaving the source, the next step is to find the voltage supplied 

by the source.  We can find this by first finding the equivalent impedance of the entire circuit.  

We can then multiply the equivalent impedance by the current to get the voltage. 

We begin by finding the equivalent impedance of the parallel loads.  We already know that the 

voltage at the junction node is    and we know the current is  .  Using Ohm’s Law we can find 

the impedance as follows: 

  
 
    

      

                        
                            

                           

We next add the equivalent load impedance to the resistor and inductor impedance since they are 

in series as follows: 

                                                       

                          

Next, we multiply the current by the equivalent impedance to get the voltage supplied by the 

source as follows: 

       (                        )(                        )

                            

With the value of the voltage supplied by the source and the current leaving the source, we can 

find the power supplied by the source as follows:  

     
  (                        )(                         )

                                                        

Source real power          

Source reactive power           

We now have all the information necessary to draw the power triangle of the source as follows: 



 

(e) 

The power factor can be calculated by taking the cosine of the angle in the power triangle as 

follows: 

                            Lagging.       Lagging 

We know the power factor is lagging because we compare the angles of the current and voltage 

and see that the current is lagging the voltage. 

(f) 

The angle that produces a power factor of 0.8 can be calculated as follows: 

                      

The reactive power needed in the power triangle to produce this angle would be as follows: 

                                           

The change in reactive power is as follows: 

                                    

So, the capacitive bank would have to provide approximately         .  Since this is a positive 

number, we are actually referring to an inductor, because a capacitor absorbs negative reactive 

power. 


