How Electricity is Made

What power stations do and where energy gets lost. We'll build a working miniature steam power station! How to support renewable energy and generate 'negawatts' at home.

Different forms of energy: Heat, Light, Mechanical Energy (movement), Electrical Energy. Power stations convert other forms of energy into electricity because it is easy to transmit, control and convert  back to other forms of energy.

Electricity is recent: most British homes didn't have it until just before WW2. Many parts of the world still don't or it is unreliable.

The grid joins all the power stations and users in the country. Electricity cannot be stored, so the number of stations operating and how hard they are working has to be continuously adjusted.

Thermal power stations burn coal or gas to produce heat. The heat is converted into mechanical rotation by a 'heat engine' – usually a boiler and steam turbine – and this turns an electrical generator. Other sources of heat can be used:  biomass or biogas, geothermal, solar, nuclear.

Wind and Water – convert natural movement into rotation and drive generators directly: Wind turbines, hydroelectric plants, tidal and wave energy.

Solar photovoltaic (pv) cells are the only major power source that does not involve a rotating generator. The cells convert light directly into electricity and electronics feeds it into the grid.

Efficiencies: Hydroelectric – very high, wind turbines – high, thermal plant – lower because most is lost as heat. Capacity factor is lower for renewables like wind and solar than for plants that store their fuel because output must fluctuate with variations of wind & sun. What this means is that over a year you would require three 10MW wind turbines to get the same amount of energy as you could get from one 10MW coal fired plant running at full power. This doesn't matter provided that the costs are reasonable and intermittency is addressed.

Costs are coming down for wind & solar which are suited to mass production of small cheap units. Costs are going up for nuclear power because the huge civil engineering required cannot be mass produced, safety systems have become increasingly complex and the high cost of decommissioning and waste management is becoming clearer.

Energy payback is how much energy is produced by a system over its lifetime, compared with the energy required to build, maintain and fuel it. A high ratio indicates good environmental performance.

Coping with intermittency needs: average over a large area and use a variety of sources; storage - pumped hydroelectric storage, heat storage in Desertec solar thermal plants, stored biofuels; manage demand – industries and intelligent appliances that reduce their usage when required.

Generate Negawatts – see the Plug In and Switch Off leaflet. Switch to a small electricity supplier that really supports renewables. Invest in renewable energy. 

More info, this leaflet How Electricity Is Made and the Plug In Switch Off leaflet are available on my website here: www.openengineering.talktalk.net/OeUni_Saving_en.html#Links
