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Does it matter?




Why the rush?

Because it takes a long time for greenhouse
gases to disperse/be absorbed

Residence time in upper atmosphere-  for

emissions in ~1990






Conventional coal fired power plant- carbon dioxide gas
released up chimney stack

Waste heat pumped out as steam from cooling towers



Technological Solutions

1. Sequestration - capture and store CO2

2. Use lower carbon fuels- switch to gas

3. Generate energy more efficiently -CHP

4. Use fuels more efficiently- more from less

5. Use non-fossil fuels - nuclear and/or
renewables

Social solutions - use less



Non-Fossil supply options

Chapelcross Magnox

Nuclear Power



Non Fossil supply options

Renewable
Energy

Bonus wind turbine















MCT’s Seaflow tidal turbine concept



Semi-Submersible Tidal Turbine

Tidal Stream Consortium Scotland















Potential % of overall UK electricity supply in 2

Onshore wind 8-11%
Offshore wind 18-23%
Wave/Tidal 12-14%
Biomass 9-11%
PV solar 6.8%
TOTAL 53-67%

Based on overall likely level of supply of 400-500Wh in 2050

Source: DTI/Carbon Trust ‘Renewables Innovation Revew’ 2004






Limitations and problems

Local Objections - visual intrusion



Local ownership Many national opinion

means more local polls have found that wind
energy projects are very

support popular — typically 80%
support them.

The UK gets around1% of its But there have been local

electricity from wind - ‘NIMBY’ objections which

98% of wind farms are owned by have halted many projects
large companies in the UK.

Denmark gets 21% of its
electricity from wind-over 80%

of the turbines are locally owned
by wind co-ops or local farmers
There are many less objections...
It's the same for Germany.

Danish wind co-op meeting



Intermittency - the wind doesn’t always blow

The Grid can cope

* The national grid system is designed to cope with the sudden loss of
1-2 GW from large power plants -it simply increases the use of other
plants, including some kept running at low power on stand-by.

* The grid can easily cope with the smaller and les s sudden variations in
power output from wind plants, up to about a 20% wi nd contribution.

* Typically wind plants generate some power around 70% of the time,
depending on location.

* It's usually windy somewhere in the UK- the nation al grid can ‘even
out’ local variations. If not, it just means using stand-by capacity more
often.

* When the percentage of wind power used rises beyo  nd around 20%,
then extra stand-by capacity may be needed- or other ways to ba lance
the grid.

*Denmark does this by importing hydro-electricity f rom
Norway/Sweden.

* The real issiie is what to do with the excess electricitv. when it’s windv



Other renewables like tidal can help.

Tidal peak times vary with location - so you can get power more
continuously by siting tidal turbines around the coast.

Channel Isles Region - Relative Timing of Peak Tide  Velocity

(24 hours - spring tide conditions - 6 minute resol ution)

‘ === Casquets GuerseyBigRussel == GuerseyNorthWest NorthEastJersey RaceOfAlderney ‘

-1

0
IS
1
>
=
3)
o
@]
>
€
o
5
©)
<
i)
|_

9 17 25 33 41 49 57 65 73 81 89 97 105 113 121 129 137 145 153 161 169 177 185 193 201 209 217 225 233 241
Time (24 hours)




Economics- prices for most renewables look
likely to fall significantly

Costs of electricity by 2020

pence/kKWh
On Land wind 1.5-25
Offshore wind 2-3
Energy crops 2.5-4
Wave and tidal power 3-6
PV Solar 10 - 16
Gas CCGT 2-2.3
Large CHP/cogeneration under 2p
Micro CHP 2.3-35
Coal (IGCC) 3-35
Nuclear 3-4

Source: PIU Energy Review

UK Cabinet Office PIU study, 2003



PJ

1800

1600

1400

1200

1000

800

600

400

200

m Marine

| Imports

O Solar

@ Bio & waste
m Wind

O Hydro

m Nuclear

m Oil

o Gas CCS
m Gas

0 Coal CCS
O Coal cofire
O Coal

C60
C60-N1
C60-N2
C60-N3
C60-C1
C60-C2
C60-NC
C60-NN

C60-nCN

UK Energy Research Centre- MARKAL UK electricity scenarios for 2050



The main problem is that nuclear could
absorb all the funding..
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UK Energy Mix

A better option?
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CAT's Zero Carbon Britain
scenario

~100% renewables by 2027

Bought in Carbon credits.

Centre for Alternative Technology



CAT's ‘Zero Carbon Britain’ scenario

Energy Demandcut by 50% by 2027 No fossil. No nuclear

Electricity supply: Wind Offshore 450TWh On landl ZWh
= 474 TWh total, or 1700 P®Boyle programme- 120TWh)
Wave power 250 TWHcCarbon Trust says 50-70TWh ultimately
Tidal Current 16 TWh (npower/BWEA say 27TWh by 2017)
Tidal barrages/lagoons 58 TWAssumes all possible sites used)
Solar PV 30TWHbuilding integrated)

..with much of this electricity being used to rdeatric cars.

Plus extensivgrid balancing e.g by pumped (hydro) storage,
heat pumps, maybe using the electric car fleettebas.

And heat provision, including 28TWh from roof-top solar.



Where are we headed ? EU Electricity targets

EU Directive : 2010 Targets for Electricity from Renewables (% including and excluding
hydro (ranked in order of % excluthg hydro)

Includingrge hydro excluding large hydro
Denmark 29.0 29.0 .
Finland 35.0 017  UKIs near
Portugal 45.6 21.5 bottom of the
Austria 78. 1 21.1
Spain 29.4 175  EU league table
Sweden 60.0 15.7 for renewable
Greece 20.1 14.5 ..
Italy 25.0 14.9 electricity, at
Netherlands 12.0 12.0 4.6%. And has
Ireland 13.2 11.7
Germany 12.5 103 alow 2010
UK 10 93 < target -10%
France 21.0 8.9
Belgium 6.0 5.8
Luxembourg 5.7 5.7 _OUI’ 2020 target
EU 15 22.1% 125% IS 20%

New EU binding target of 20% of total energy from
renewables by 2020. UK currently gets 2%




20% of EU energy from renewables by 2020...

N\

Some EU countries already
reached 20% in 2001

It means getting 34% of
electricity, 18% of heat
and 10% of transport
fuels from renewables

We have a lot of catching up to do...

Renewable energy use in the EU in 200dy % of primary energy



At present the UK'sRenewables Obligatidis the main

support mechanism - it award companies with Renesvabl

Obligation Certificates (ROC'’s) for each MWh ofgghle
power they produce



GWh/national  REFIT feed-in tariffs are better-

potential
cheaper and more capacity created

European Commission Support of Electricity from renewable energy sources 2005



< £740m
excess

Renewables Obligation pays out more
than some mature projects now need



REFIT systems are used by most EU countries



Some OU Courses:

U216 Environment

T172 Working with our environment:
Technology for a Sustainable Future

T206 Energy for a Sustainable Future
T307 Innovation: Designing for a Sustainable Future

U316 The Environmental Web

Contacts:

OU Energy and Environment Research Unit:
http://eeru.open.ac.uk

Renew On- Line:
http://eeru.open.ac.uk/natta/rol.ntml



