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You can reduce the power wasted in a power transmission line by increasing the voltage of the 

electricity being carried.  For a given Power, if you double the voltage you halve the current.  

But here is the important thing, the power wasted is 1/4 of what was wasted for the lower 

voltage.  Here is an example: 

Lets say that you are powering two well pumps that are each about 1 kilometer from the 

electric pole.  Lets say each well pump requires 1.2 kilowatt to operate but in one case the 

pump is a 120 volt pump and the other case it is 240volts.  Using a wire of resistance 1 ohm the 

power dissipated (wasted) for the 120 volt pump is about 100 Watts whereas the power 

dissipated in the wire connecting the pump to the utility pole for the 240V pump is 

approximately 25 Watts or 1 / 4 of the power wasted with the 120V circuit.  Now actually, it is a 

little worse than that but the math gets tricky and it only changes the result slightly. 

Want to know how that works?  It is not too hard really.  Here goes:  First you need two 

equations: 

Power(Carried by the wire) = Amps x Volts which is often just written P=IV 

When electricity flows through a wire there is some resistance and heat is given off.  It turns 

out that it is easy to calculate this.  If the wire has resistance R (usually given in ohms) then the 

power dissipated by the wire is: 

Power (dissipated by the wire’s resistance) = Current squared x Resistance.  This is usually just 

written Pd=I2R 

So our two equations are: 

P = IV  
 and 
Pd=I2R 
 
So in our example 
 
P = 1200Watts 
R = 1 Ohm 
 
For the first pump V = 120Volts.   
 

P=IV    P/V = I   1200/120 = 10 Amps 
 

Pd = I2R = 10 amps x 10 amps x 1 ohm = 100 Watts dissipated in the wire 
 
For the second pump V = 240 Volts 
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I = 1200 / 240 = 5 Amps 
 
Pd = I2R = 5 amps x 5 amps x 1 ohm = 25 Watts dissipated in the wire 

 
So increasing the voltage at which the power is transmitted reduces the amount of energy 
wasted during transmission.   
 
If you increase the voltage by a factor of 10 then you reduce the power dissipated in the power 
line by a factor of 100.  Now consider this, transmission lines often transmit power over long 
distances at 345,000 Volts = 345kiloVolts abbreviated kV.  So for a length of wire that is the 
same resistance as the one we talked about above, a 345kV line would disspate (waste) 
.00000012 as much as power as a 120V electrical service.  Now this sounds very impressive but 
remember that as the lines get longer, the resistance R increases and since they are carrying 
much much more power, they current is substantial.  So even with 345kV there can be a lot of 
power wasted going 100 or 200 miles.   
 
Now, what if you want to carry a lot of power even further, say, 1600 miles from North Dakota 
to Long Island?  What do you do?  Well, if you can, you raise the voltage even more.  And that is 
exactly what is being considered in order to bring power from the wind rich Great Plains states 
to the East Coast where there is a lot of demand.  There are two types of power lines being 
considered for this long distance power transmission, 765Vac and 800Vdc.  It turns out that the 
DC lines are very expensive for short distances but for long distances of 600 Miles or more they 
are the least cost option.   


