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UCL - London’s research and 
teaching powerhouse 

•  Established over 180 years ago 
•  First university in England to admit 

students of any race, class or 
religion, and the first to welcome 
women on equal terms with men  

•  The first in England to teach 
experimental science, modern 
European languages, Laws… 

•  Today - still providing excellent 
and relevant research and 
teaching to the World 





The Energy Institute has since its launch in June 2009 

•  Bought together a highly motivated 
multi-disciplinary team 34 staff and 32 
MRes/PhD students   

•  Attracted a portfolio of nearly £10m of 
funding, 30% from industry 

•  Established a vibrant Doctoral Training 
Programme  

•  Made important findings which it has 
presented to government, other 
academics and stakeholders 

•  Supported the College Grand 
Challenges 



Our Vision: A globally sustainable energy system 
Our Aim: To understand and help improve energy systems 
Strategic Focus: Demand and Systems  

People 
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Methods: Multi-disciplinary, observation, data collection, analysis, energy 
epidemiology, model development and scenarios  



Stamford Brook – thermal 
envelope defects –  
convective bypasses 
(Lowe et al 2007) 
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Master-Planning and  
Urban Heat Island 

The image cannot be displayed. Your computer may not have enough memory to open the image, or 
the image may have been corrupted. Restart your computer, and then open the file again. If the red x 
still appears, you may have to delete the image and then insert it again.



Bartlett School of Graduate Studies 

SEE Society Energy Environment 

University College London  
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UK energy, space and time illustrated with EST : animated 



Data requirements for an energy system model 
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Rapid decarbonisation of electricity supply by 2030 

4th CCC budget 



Definition of Resilience 

“Resilience is the capacity of an energy system to 

tolerate disturbance and to continue to deliver 

affordable energy services to consumers. A 

resilient energy system can speedily recover 

from shocks and can provide alternative means 

of satisfying energy service needs in the event of 

changed external circumstances.”  



Energy Demand in 2025 
with respect to a 2000 baseline 

REFERENCE (REF) 

Primary energy demand:  -7% 

Final energy demand:  +2% 

Electricity demand:  +14% 

Residential demand:  +5% 

RESILIENT (R) 

Primary energy demand:  -20% 

Final energy demand:  -16% 

Electricity demand:  +1% 

Residential demand:  -23% 

LOW-CARBON (LC) 

Primary energy demand:  -13% 

Final energy demand:  -2% 

Electricity demand:  +6% 

Residential demand:  0% 

LOW-CARBON RESILIENT (LCR) 

Primary energy demand:  -20% 

Final energy demand:  -16% 

Electricity demand:   -8% 

Residential demand:  -20% 



Conclusions 
  CO2 reduction will improve the resilience of the energy 

system but may not be enough in itself ….. conversely 
measures aimed solely at enhancing resilience will not 
achieve current CO2 reduction targets  

  The electricity sector offers some of the cheapest 
opportunities for improving diversity  

  Further investment in gas storage and LNG imports will be 
needed as domestic supplies decline 

  Major gas supply shocks costing several £billions could be 
mitigated by investing in storage, LNG terminals or further 
interconnectors 

  The market will not drive such investments: “strategic” 
investment requires a careful evaluation of: 

  certain upfront costs v more uncertain benefits  
  whether policy intervention will discourage market-driven      

investments.  
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Energy Security: Balancing supply and 
demand  

•  Long lead times for some supply and demand 
changes  

•  Reducing fossil fuel use –  reduced storage and 
hence less capability to balance system.` 

•  How will demand change and what is the capacity 
to control – change this? 

•  We will need to be smarter -  thermal storage, 
demand management 



2011 





4th CCC budget 







zero carbon for all 
energy 



The Great British Refurb 2030 

zero carbon for all 
energy 





As is:  
Tin=18C, HL = 230 W/C, Effic = 70% 





Heat pumps no Green Deal: Tin= 20C, HL = 230 W/C, Effic 
= 200 to 300% 



Green Deal plus Heat Pumps:  
Tin= 20C, HL = 138 W/C, Effic = 200 to 300% 



Balancing supply and demand  

•  Insulation can: 
–  Reduce demand – directly 
–  Enable buildings to be thermal stores  
–  Reduce the supply infrastructure investment 
–  Theory and practice not always the same  

•  Apply physics wrongly 
•  Quality control very poor 
•  Occupant behaviour 

•  How much of our energy is not useful? 
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Impact of occupant behaviour on heating energy use	




Tohoku	  Earthquake	  
•  Hit	  Tohoku	  area	  (North	  East	  Japan)	  on	  11	  March	  2011	  

•  Earthquake	  and	  subsequent	  tsunamis	  (海啸)	  killed	  
more	  than	  20,000	  people	  

•  Tsunami	  caused	  melt-‐down	  of	  the	  reactors	  of	  one	  of	  
the	  main	  nuclear	  power	  staCons.	  	  

•  Other	  nuclear	  power	  staCons	  	  
	  were	  shut	  down	  for	  safety	  	  
	  reasons	  

Electricity shortage! 

Taku	  Fujiyama	  
University	  College	  London	  



Results	  
So	  far,	  	  
•  Maximum	  usage: 	  46.3	  billion	  WaV	  (15	  July,	  2pm)	  

	  Supply	  capability: 	  53.8	  billion	  Wa4	  

in	  comparison	  with	  the	  last	  year’s	  peak	  (60	  billion	  
WaV),	  a	  23%	  cut	  has	  been	  achieved.	  

No	  blackout	  
Taku	  Fujiyama	  

University	  College	  London	  



•  “After 36 years of self-
imposed environmental 
abstinence, Miss Pick, 67, is 
now being recognised as an 
eco-heroine with one of the 
smallest carbon footprints in 
the country.” 

•  “She never heats her flat 
and eats all her food raw” 

The Times, November 12, 
2008 

•  a population of 30,000 in 
USA, has managed to cut 
consumption by 30 per cent 
in less than a month 

The Independent, 17 May 
2008. 



Thank You 

www.ucl.ac.uk/energy 
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