Task 4
[M2] Make a detailed explanation of why a range of voltages is used such as 15 to 25kV at the generators and up to 400kV for transmission, and the reasons for other voltages (e.g., 33kV, 11kV and 3.3kV down to 415/240 volts) for light industrial and domestic end users.



You will need some calculations for this:

P=IV watts

P=I2R

Give and example of the weight cost (high) of a cable to carry high current (large csa) 

Cables for high voltage are costly because of the need for additional insulation

Cables for megavoltage are carried for long distances with air for insulation

There will be a cost benefit calculation for distances and there is the safety problem of megavoltage in built up areas so a mid range voltage would be needed

Main reason for megavoltage use it that there is much less power loss when the current is lower for any given resistance…

So a 400,000V line carrying one Amp will deliver 400kW, if the cable resistance is 1 Ohm the power lost as heat through cable will be (P=I2R) 1 Watt at 250V to deliver the same power through the same cabling a current of (P/V=I) 400,000/250=1600Amps and the power dissipated in the 1 Ohm… 2,560,000 plus the voltage will have dropped substantially…in fact there will be virtually no available voltage and the current will be limited to the maximum that can be supplied. Either way this could not work!

