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Energy Research at DIT

Research under Energy theme across DIT
— Single researcher

— Multidisciplinary groups

Dublin Energy Lab (DEL)

— Energy related research and development
— http://dublinenergylab.dit.ie/

DIT Sustainability Group

School-based research groups
— Electrical Power Research Group
— Mechanical Engineering

— School of Physics
— +
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Energy Policy Research Group

Focus on Energy Policy in Domestic Sector
Funded under Dept. of Education and Science Strand Il
Researchers and postgraduate students from across DIT

School of Civil Engineering

School of Electrical Engineering Systems
Faculty of Business/School of Marketing
Faculty of Built Environment/Futures Academy
School of Physics

Objectives

Generate reliable data on current domestic energy consumption

|dentify systematically relevant social, political, regulatory, technical and
environmental barriers to sustainable energy uptake in the sector

|dentify policy tools that increase energy-efficient technology in
domestic sector
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CRISTAL PROJECT

e Co-ordination Action Project in EU 6t Framework (FP6)

e Control of Renewable Integrated Systems Targeting
Advanced Landmarks (CRISTAL)
— Aims to contribute to the integration and strengthening of

European research on Renewable Energy Sources and
associated power converters, controllers and combined use

Anglia Ruskin University, UK Aalborg University, Denmark
Politecnico di Torino, Italy Environmental Park S.P.A., Italy
Warsaw University of Technology, Poland EM Renewables Ltd., UK
Transilvania University of Brasov, Romania University Polithnica Bucharest, Romania
Newage AKG SEG, UK Tech. and Educational Institute of Patras, Greece
Sustainable Technology Solutions, UK Dublin Institute of Technology, Ireland

* Organisation of Public Event/Presentation per group

member
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Focus of Seminar

* Role of Microgeneration in Ireland’s Energy Future
— Future energy needs and GHG targets
— Microgeneration technologies
— Microgeneration and Smart Grids
— Significance of Microgeneration in an Irish Context
— Network Perspective

— Panel Discussion
* How significant is microgeneration for the country?
What role will microgeneration play?
What is a realistic target?
What are the barriers to be overcome?
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Primary Fuel Mix for Electricity Generation 1990-20 07 [
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Ireland’s Kyoto Target 2]

Greenhouse gas emissions and projections, 1990-2020
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# Total incl. bunkers OProjections (with existing measures) = mmPlace-year eMissions
W Total excl. bunkers (Kyoto Protocol) @Projections (with additicnal measures) e———c_vear average
OEU ETS emissions M FProjections {all measures, C5 & KM) —Cvoto target

Mote: Emissions from international bunker fusls are not covarad by the Kyoto Protocel.

all measures: existing and additicnal measures - CS: use of carbon sinks - KM: use of Kyoto mechanisms
The S-year average is a rolling average of the greenhouse gas emissions in the 5 previous years (Y-4 to ¥).
See above note on the adjustment of projections.
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Renewable Energy Contribution to TFC 1990-2007  [3]
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Renewable Energy Contribution to Gross Electricity
Consumption 1990-2007 [

1980 1991 1902 1993 1994 1995 1906 1997 10983 1999 2000 2001 2002 2003 2004 2005 2006 2007

[ Hydro mWind M Biomzss

3 - 3

1990 1995 2000 2001 2002 2003 2004 2005 2006 2007

Renewables % of Gross Electricity 4.90 4.15 4.99 4.21 5.45 4.37 5.20 6.77 8.56 9.43
Hydro 4.90 4.06 3.56 2.44 3.60 2.30 2.35 2.28 2.51 2.28
Wind - 0.09 1.03 1.37 1.53 1.74 2.44 4.02 5.61 6.70
Biomass 0.40 0.40 0.32 0.33 0.41 0.47 0.45 0.46
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Targets for Renewable Energy

2001 EU Directive on Electricity from Renewable
Sources set target of 13.2% by 2010

Government target of meeting 40% of our total demand
for electricity from renewable sources by 2020

Target of 800MW of CHP to be installed by 2020
Contain growth in GHG to +13% on 1990 levels

Revised targets post-Copenhagen
— Possibly requiring return to 1990 levels
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Installed Wind Capacity in Ireland since 1995

 Development of Wind Capacity, September 2009

Eirgrid (September 2009):
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Electricity Consumption Forecast, 2008 4

Electricity Demand (TER) Actual and Forecast 2001-2 015
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Electricity Consumption Forecast, July 2009 []
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Electricity Consumption Forecast, Median Growth
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Impact of Large Scale Wind Capacity and Forecasts

Situation in 2015

— 35,000GWh demand
e 3000MW of Wind Generation
» 30% capacity factor

— 23% of electricity from large scale wind

— 30,000GWh demand
— 26% of electricity from large scale wind
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Impact on GHG

Irish Times — 27
February 2009

Emissions

GHG emissions may fall by 5%
below projection from November
2008

May bring Ireland close to Kyoto
Target

ESRI research report
Linked to 10% fall in GNP
12% reduction in transport

Between 11% and 23% In
manufacturing

No change in agriculture
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Role of Microgeneration

Renewable source for generation of electricity
— Wind, solar (PV), hydro, biomass

CHP Technology

— Fuelled by natural gas
— Electricity and heat energy contribution

Less that 5.75kW (single-phase) or 11kW (3-phase)

Very low levels at present but potential contribution of
microgeneration to energy requirements and CO,,
reduction is significant
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Factors in Microgeneration Development

Approx 30% of total energy requirement consumed in
domestic sector

— Microgeneration meeting needs in domestic sector

Constrained by low cost savings compared to high up-
front capital costs

Motivation in adopting microgeneration is important

Need for appropriate incentives and support
— Certainty in supports important to sustain growth

Developments elsewhere in energy sector will have
significant impact
* Increases in cost of energy, GHG targets, etc.
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