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Overview
ÅRE technology is rapidly advancing. 

DIREC Exhibition bears testimony to that.
ÅGo back 20 years to 1990:
ïFew bioenergyCHP plants and gasifiers;
ïWind turbines up to 100 kW;
ïNo ground source heat pumps;
ïNo flexi-fuel ethanol or hybrid vehicles;
ïSolar PV thin film, ocean energy emerging;
ïLittle privatisation of the power sector;
ïLow oil and gas prices;
ïNo DIREC congresses!
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Shares of renewable energy today ς
including traditional biomass



Shares of renewable energy in 
2030 needed to reach 450 ppm



Scenarios reported

ÅSeveral show high penetration levels by 2050.

ÅSome aiming for 100% Renewables.

ÅDecarbonisation of power sector by 2030.

Å.¦¢ Cƻǎǎƛƭ ŦǳŜƭǎ ŀƴŘ ƴǳŎƭŜŀǊ ǎŜŎǘƻǊǎ ǿƻƴΩǘ 
easily go away.

ÅIPCC Special Report on R E is grappling with 
this issue.

ÅAll scenarios projecting large energy 
efficiency improvements. Cannot hope to get 
high penetration levels of RE without these.



Power technology and Infrastructure



ÅRE can be integrated into all types of electrical power systems, from 
large, interconnected to small autonomous.

ÅSystem cost depends upon resources available and nature of 
existing system.

ÅAs the penetration of variable RE increases, maintaining reliability 
becomes more challenging and costly, but can be partly overcome 
by the construction of additional transmission and distribution 
networks and the modification of market arrangements. 

ÅSystem costs can be minimised by deploying a portfolio of flexible 
resources including network interconnections, complimentary 
generation, responsive demand, improved regulatory and market 
mechanisms. 

ÅEnergy storage remains a challenge. 

ÅWhether serving a village or a continent, to increase the 
penetration of RE in a specific electricity system will need 
determination of a unique pathway and investment costs. 

ÅThe future for more Re through Smart Grids is promising.



Heating and Cooling


