
Variable Voltage Electricity Grids 

Every electricity grid – large or small – is at the mercy of its users.  All grids are built with diversity – 

they assume that all users will not switch on peak loads at the same time.  If demand does exceed 

available supply, protection devices have to cut some users off completely.   

Demand management is the new idea, where a smart meter can turn off some specific loads on 

request from the electricity supplier.  However, this is not likely to work in those parts of the world 

where an electrician needs an armed guard, in order to cut off a consumer who is stealing electricity 

without any kind of meter! 

To reduce the load, a less draconian solution than a total blackout –is– possible, without smart 

meters and communications networks.  There is a simple way to keep the lights on, while disabling 

power-hungry machinery. 

Conventional wisdom says that an electricity supply must as far as possible be at a constant voltage.  

However, the advent of LED-based lighting for the first time calls this into question – LED lamps exist 

that can give a good light output all the way from 24VAC/DC to 240VAC (and probably with a little 

development, down to 12VDC). 

This leads to a very simple idea: 

Keep the (LED) lights on by providing 220-240VAC when energy is plentiful, and a much 

lower voltage (perhaps 20-30VAC) when it isn’t. 

Amazingly, this simple form of demand management doesn’t seem to have been tried anywhere – 

perhaps because people don’t realise that LED lamps can be made that work like this.   It is even 

largely self-financing, as consumers will be willing to buy particular LED lamps, if they continue to 

provide light during power cuts. 

Switching an electricity distribution grid to a much lower AC voltage can be implemented very 

quickly and inexpensively, when compared to other electricity demand management methods –  just 

select a different tapping on the transformer.  The process is essentially the same, whether for a 

small minigrid, or for a whole country.  There is no need to make any other changes to the grid 

equipment or household wiring. 

Of course, power-hungry appliances won’t function at the lower voltage, but at 20-30VAC, they 

won’t be damaged either. 

There are several benefits of providing a variable voltage: 

 Lights will stay on when there is not enough electricity to go round. 

 A renewable energy minigrid working like this will need to invest much less in energy storage 

 A national grid will be able to implement less draconian demand management that the 

current on/off situation, without having to invest in smart meters. 

 Although they don’t currently exist, it will also be possible to make mobile phone and laptop 

chargers that will work over this voltage range. 



 As LED lamps can work from DC or AC, households will have the option to switch their LED 

lighting between batteries (without an inverter) and the mains as required (but note that 

appliances should not be connected to DC at any voltage). 

There are of course several possible objections – but none is fatal to the basic idea. 

What happens next… 
Evonet is establishing a consortium comprising European and Developing Country universities and an 

industrial partner, to gain funding for some pilots to demonstrate the practicality of this.  These will 

challenge the objections, and establish this as a viable approach to the provision of electricity in any 

location where electricity supply is currently unaffordable, intermittent or non-existent.  The 

consortium will seek support from international organisations promoting electricity in the 

Developing World – for example UN SE4ALL, IRENA, IPEEC, Global LEAP etc. 

If your organisation is interested in being involved, please contact me. 
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