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projects 

HiDEF focuses on possibilities for distributed 
•  resources, including demand response 
•  control 
•  network infrastructure  
•  policy / governance 
•  participation (markets and commercial arrangements) – ‘active demand side’ 
	  

ADEPT asks ‘How complicated can, or should, a dynamic electricity tariff be?’ 
accepted by the public and offering clear incentives for reductions in demand? Looks at 
how information from smart meters may be used to the advantage of DNO and 
customer.  
 

Metrics for Smart Grids developed method for assessing potential contribution 
of smart grids to GHG reduction in six EU countries. 
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UK Low Carbon Transition Plan (2009): 
demand reduction + electrification + 
decarbonisation 

These belong together, 
but won’t necessarily 
change at the same 
speed. 
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Timing is going to affect scale and nature of 

electricity demand and supply	  
	  Seasonal: electrifying heating can have major implications for system 

management, and need for demand minimisation and storage 
Weekly/daily: managing and minimising regular peaks in demand 
Hourly: with increasing penetration of renewable generation, need rapid 

response to shifts in supply                  

Second-to-second: maintaining voltage and frequency               
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Demand and supply side functions in 
transitions to smart grids 

Overall demand reduction  
•  Changed practices – rethinking energy 

services, conservation 
•  Investment in efficiency 

Static peak shifting 
•  Day-ahead energy markets 
•  Static time-of-use tariffs 

Dynamic peak shifting  
•  Emergency /capacity programmes  
•  Critical peak pricing / CP rebates  
Continuous balancing, macro and 

micro  
•  Non-spinning and spinning reserve 

programmes  
•  Automated frequency regulation 

 
Base load generation 
 
 
 
 
 

  
Peak generation   
 
 
 
Continuous load balancing 
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A Smart grid definition 

An electricity network that can 
intelligently integrate the actions of all 
users connected to it – generators, 
consumers and those that do both – in 
order to efficiently deliver sustainable, 
economic and secure electricity 
supplies. 

 (EU SmartGrid Platform,  ~2009) 
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Highly Distributed Energy Future 

Possibilities for decentralising participation (markets and commercial 
arrangements) – ‘active demand side’ 

 
What sort of participation?  
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‘Active demand’ involves a shift in the nature of participation, along with 
shifts in timing of supply and usage – but we are starting from unequal 
supply-demand relations	  
	  
	  

	  A few large well-resourced utilities 
dominate supply side. ‘Rational 
economic’ decisions  

	  
	  	  

	  
	  
	  

	   	  	  
	  

	   	  From ‘predict and provide’  to 
‘predict, adapt, educate,  co-provide, 
and store?’ 

Factors affecting demand are dispersed, eg 
buildings, appliances, vehicles ... 

 ... or hard to pin down, eg  social 
norms for comfort, entertainment, 
cleanliness, food and communications.  

Decisions more spontaneous, and smaller-
scale 

Customer resources very variable. 
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What sort of practices does ‘active demand’ require? Summary 
of four ‘active demand’ options, from the user’s standpoint 
Options for users Main objectives Householder 

activity 
Comments 

Demand reduction 
 
(all seasons) 

Energy management; 
investment and design 
for efficiency 

Question and change 
practices, invest in 
efficiency, develop energy 
literacy. 

The most conscious and 
‘active’ option. Enabling 
technology can be very 
simple. 

Static time-of-use 
tariffs (TOU) 
 
(day to day) 

System management to 
reduce peak load 

Choose tariff, and 
whether utility can 
control your usage; 
possible change in 
practices. 

Must have ‘smart’ 
metering. Some equity and 
data management issues. 
May assist  
microgenerators. 

Real-time pricing 
(RTP) 
 
(hour to hour) 

System management to 
reduce peaks and use 
variable generation 
efficiently 

Choose tariff/ contract, 
and enabling 
technologies. 

More risky than TOU, but 
needed for variable supply. 
Central to idea of the 
smart grid.  

Dynamic demand, 
smart appliances 
 

Network management to 
maintain grid frequency 

Choose smart appliances Least problematic  option. 
Needs very reliable 
technology. 
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Analysing energy systems: hardware, 
software and practices 

Technologies 
materials, 

climate, building  
and appliance 
characteristics

Regulations, 
formal 

knowledge and 
practical know-

how; tariffs

Practices: design, 
construction, 
installation, 

maintenance, 
daily usage
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An example of temporal trade-offs (overall demand reduction 
v. storage capacity). Which pathways for residential heating? 

Approx 8% of homes have electric 
storage heating – down from 10% in 
2000 and 20% in 1975 
  

What sort of water heating should 
we be aiming for? High-efficiency 
gas, or solar with electric 
backup? 
~ half of all GBcentral heating now 
uses ‘combi’ boilers – instantaneous 
water heating, no tank. 
 
 ~ half of UK homes have HW tanks, 
but only ~10% have el water htg 

Heat pumps performing less well than 
expected – not economically viable for most 
homes yet.  Take- up is ~3,000/year.  
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summary 

Demand and demand response are outcomes of practices shaped by 
technology, materials, rules, know-how, and social norms. 
 
Analysing smart grids from several viewpoints helps to illuminate areas 
of uncertainty. Important to understand where SGs fit in the scheme of 
existing and potential technologies and practices. 
 
Need more work on the ‘middle’ of smart grids: (a) matching supply and 
demand functionalities and considering how active demand will operate; 
(b) looking at how one set of options may limit or enable another. 
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