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Introduction  

This lesson has 1 resource titled “Electromagnetic Induction - Power loss in transmission lines”. 

 

Instructions  

In your Exercise Book, copy the Header. Make sure that your Handwriting is neat and legible. (I will 

be checking your Exercise Book when you return to School).  

To complete this lesson, you must follow these steps:  

Step 1. Copy or cut and paste the notes on the resource titled “Electromagnetic Induction - 

Power loss in transmission lines” into your exercise book. 

Step 2. Read through your notes a few times until you are confident enough to solve a similar 

problem.  

Step 3.  Now move onto Lesson 18B to do your Practice Exercise.   
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Power Losses in Transmission Lines  

Electrical power is transmitted by power lines from power stations to our homes. Because of the very long 
distances the current has to travel, the resistance of a power line cannot be neglected. When a current 
passes through it, power is lost because of the heating effect of the current. The power loss is proportional 

to the square of the current: P = I2R.  

For the same amount of power delivered by a power line, the current is smaller with a higher voltage. For 
this reason, a high voltage is used in power lines to reduce power loss.  

The figure below shows an arrangement to demonstrate the power loss when power is transmitted at low 
voltage over long distances. The long-distance transmission lines are simulated by using resistance wires as 
transmission lines. The light bulb at the ‘consumer end’ is much dimmer than at the ‘power station’.  

 

In the next figure, a model AC transmission line is shown. The voltage is raised by a step-up transformer at 
the power station. It is lowered by a step-down transformer at the consumer end. The lamp at the consumer 
end is now brighter. In stepping up the voltage, the transformer steps down the current and so the power 
loss is much smaller.  
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These model experiments show why AC rather than DC is used for long-distance power transmission. AC 
voltages can be changed easily and without much loss of power by transformers. AC generators are also 
simpler, cheaper, more reliable and more efficient than DC ones.  

However, the high voltage in a power line is extremely dangerous. For safety purposes, electricity received 
by consumers should be at a lower voltage. Because of the need to vary voltages, power is transmitted by AC 
so that transformers can be used.  

In practice, electricity is generated by AC generators at power stations at high voltages between 11kV and 
33kV. It is further stepped up to a higher voltage between 220kV and 500kV by transformers. It is then 
transmitted by a grid (a network of power lines) to various towns.  

 

The grid system consists of power lines supported by tower-like pylons. Subsequently, the voltage is stepped 
down in successive stages (66kV, 11kV) at substations by transformers. Electricity is conveyed to consumers 
at 240V in Papua New Guinea. This is much safer, but still dangerous to life.  

Example 1  

Cables of resistance 2Ω supply 2kW of power. Calculate the power loss in the cable if power is transmitted at 
(a) 200V and (b) 2000V.  

Solution 

 

Example 2  

The diagram below shows an electrical transmission system. The resistance of the transmission wire on each 
side is 4Ω. The 6V, 24W lamp is operated at its correct rating. Assume no energy loss in the transformers. 
Calculate the;  
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The grid system consists of power lines supported by tower-like pylons. Subsequently, the 
voltage is stepped down in successive stages (66kV, 11kV) at substations by transformers. 
Electricity is conveyed to consumers at 240V in Papua New Guinea. This is much safer, but 
still dangerous to life. 
 
Example1 
Cables of resistance 2Ω supply 2kW of power. Calculate the power loss in the cable if power 
is transmitted at (a) 200V and (b) 2000V. 
 
Solution  
a)  
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b)  

2W2x1RIlossPower
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Notice that in this example that the power loss at the higher voltage is much less. 
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Figure 47 A typical grid system 
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a)  current through the lamp.  

b)  current through the transmission wire.  

c)  power loss in the transmission wire.  

 

 

 


