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Smart Grids 
 
‘Smart Grids’ should be a key component in a strategy to make Europe’s energy 
supply sustainable, competitive and secure yet only a passing reference to them is to 
be found in the Green Paper COM(2006) 105. 
 
Known also as ‘Smart Electricity Networks’, Smart Grids is shorthand for a concept 
of managing electricity flows in transmission and distribution systems in such a way 
as to maintain a high-quality and reliable supply to end-consumers whilst minimising 
the waste of primary energy. The technical solutions to accomplish this at a time 
when typical generation units, thanks to the expansion of renewable energy generators 
and CHP, are becoming smaller, more decentralised and their output more 
intermittent than was historically the case often involve making electrical loads in the 
system responsive to the voltage or frequency of the system, or to signals sent down 
wires or across the internet that activate predefined functions in these loads. 
 
The development of Smart Grids will go hand in hand with improvements in the 
visibility of the instantaneous price of electricity for electricity consumers. Small, 
domestic electricity consumers could opt to be exposed to short-term variations in the 
price of electricity instead of remaining with tariffs that price each unit of electricity 
the same. With this awareness, they could adjust their electricity consumption towards 
periods of low demand or high supply. Their price-sensitivity could be programmed 
into certain pieces of equipment like washing machines or freezers, which, over long 
periods of operation, consume significant quantities of electricity, but the minute-to-
minute or hour-to-hour consumption of which can be controlled without impacting on 
the appliance’s utility. 
 
Smart Grids therefore offer electricity consumers the potential to reduce their 
electricity bills, empower them in their relationship with electricity suppliers and 
constitute the next logical step along the path towards a full liberalisation of the 
electricity market. But Smart Grids also offer many opportunities for cheaply 
integrating high penetrations of intermittent energy generators into a grid. With 
responsive loads embedded in an electricity network, the need for balancing power 
capacity, which often comes from fossil sources, is diminished. ‘Smart’ two-way 
meters offer an opportunity to increase the competitiveness of domestically-installed 
microgeneration technologies like photovoltaics (which, in the sunniest countries, 
generate electricity at periods of the day when demand is highest) by balancing loads, 
local generation and grid supply, and enabling the owners of these systems to obtain 
the best price for the electricity that they export to the grid. Furthermore, 
decentralised embedded generation allied with Smart Grids technology will result in 
very large cost savings on electricity transmission and distribution infrastructure and 
generating plant. In its ‘Alternative Policy Scenario’, the IEA has estimated that by 
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2030, USD 1.2 trillion could be saved worldwide through reduced demand and a 
wider use of distributed generation2. 
 
The Commission should commit to starting work now towards achieving the goals of 
the Smart Grids Technology Platform3. Information and communication technology 
has advanced to the point where it is feasible to begin rolling out Smart Grids 
concepts as a commercial proposition. European consumers are increasingly 
accustomed to trading off flexibility and price, as they will likely also need to do if 
they are to adjust their consumption patterns to take advantage of the electricity tariff 
structures that the advent of Smart Grids will permit. 
 
In particular, the Commission has an important role to play in solving the ‘chicken-
and-egg’ problem of how to initiate the development of Smart Grids. While it is 
electricity companies that benefit from responsive loads on their systems and from 
consumers that adjust their consumption to reduce electricity usage in periods of high 
demand, it is white goods manufacturers that must build in the technology that 
enables this responsiveness. It is in the interests of neither industry to invest in Smart 
Grids concepts without proof that the other is making parallel investments. Electricity 
consumers, who may be prepared to pay a little more for their electrical goods, will 
not do so unless it can be demonstrated that they will rapidly recoup their investment. 
 
A number of legislative approaches would be available to the Commission to perturb 
this unproductive equilibrium. These range from the forceful, such as mandating 
manufacturers of some specific pieces of equipment like washing machines or 
refrigerators to include a capability to respond to signals from the grid in their 
appliances, to the more subtle, such as the introduction of a new ‘A+++’ energy label 
only for appliances that are Smart Grid-ready. 
 
 
Access to data on grid performance 
 
The photovoltaic community perceives a need for accurate, high–resolution data on 
the characteristics of electricity supply in local grids. The inverter is a critical 
component in a PV system and has a much shorter mean time to failure than 
photovoltaic modules. The causes for this failure can be hard to identify, but it is often 
suspected that rather than being to due to a defect of the PV system, they are due to a 
disturbance in the frequency or voltage of the grid. With high-resolution data on the 
grid’s performance, the basis for these claims may be investigated. The information 
may also be used to identify areas of the grid where some form of local electricity 
storage is needed, as is required by law on some local distribution networks in Japan 
with high levels of PV penetration. 
 
The body to provide this information could be the proposed European Centre for 
Energy Networks, which should work very closely with the Smart Grids Technology 
Platform. 
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Inter-operability and standardisation 
 
 
A stable and clear regulatory framework should support the European market for 
energy and related services, with well-established rules that are applied across the EU. 
A European Energy Regulator could be the means to achieve this. 
 
A common European grid code and more opportunities for cross-border trade could 
allow for cheaper solutions to be found for balancing the output of intermittent 
electricity generators such as wind or CHP than if this problem were to be addressed 
at a mainly national level. For example, the massive amount of fast-controllable hydro 
power in the Nordic countries and other mountainous part of Europe with high 
precipitation could be used as real-time balancing power for non-controllable 
renewable energy capacity in central Europe, pushing up the levels of penetration that 
the grid can tolerate. 
 
The grid code should contain shared technical standards and protocols not only for 
infrastructure related to cross-border trade, but also, with a view to the emergence of 
Smart Grids, for metering systems and control/automation architectures, thereby 
avoiding a multiplicity of proprietary specifications that may require expensive re-
engineering to be made compatible. 
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