Sustainable Energy
Myths andl Realities

Tiievor: Berrill
Renewable Energy’ Systems Consultant
Member:T Alternative Tiechnology Association
International Selar Energy: Society;

Thanks to D Mark Diesendorf for some slides

Gress Material & Energy.
-Efificiency!!




The Pinnacle of Fossil Fuel Use
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Problems with the Options

~CleanCoaland
Nucliear-
The Oxymorons:
Inherently ‘dirty fuels’
Pollution — costly:
Limited resource life

Inefficient conversion

Nimbyism

1000 yrs Waste Disposal
and! Storage problems—
beyond civilisations

Future hidden & external
Costs

Nuclear proliferation

International In-Security




Sustainable Energy: Pathway:

Solar Better technology
Hydro Fuel switching
Wind / Wave Behaviourallchange
Biomass
Geothermal to:
Tidal
Decentralised! / Distributed
Infrastructure
- Energy/water
- Cities - nodes
Gas and' Cleaner Coal Industry — clean

as back-up production
Efficient transport

Preblems with| the, Options

Renewables=ahe No=brainer
Nimbyism
Visual and noise — wind! farms
Air Pollution — biomass plant

Displacement: of food production for energy’ crops




Current World Energy Supply:

Renewables VS Non-renewable Sources

Continuously
Adds:

- Pollutants
-GH Gases
-Heat

Renewable Energy Resource =
15,000 x Current Energy Use

Solar 30,000\
Hydro 40,000TW.
Wind/Wave: 300TW.
Biomass 30TW.
Geothermall  30TW.
Tiidal 3TW

(1TW =/ 1012Watts
Or 1000/ x 1000MW power:
stations)




Kalina Cyele power station
st Excnanger

Injescsticary el

Proaustion well

Het fractured granits

Green Power: Wind farms

1 x 2MW Wind Turbine
> 700 homes electricity




Green; Power: Biomass
Conyversion of Plant / Animal matter

j . m Bagasse
3 -
¢

‘ ’ qmih \Woody Wastes
- E'g!FLl! | B Biofuel crops

f

Animal Wastes, /.
Sewerage Treatment
Works (methane)

/

A0

Rubbish Tips (methane)

Green| Power: Hydro
large, mini er micro




Solar Thermal Electric

international CSP Project Developments

S Iran
CCS India
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Predicted Growth




Geothermal

Kallna Cyole power statlon
Heat Exchanger

Insjeac:ticary weall

Prosaiuction wiell

Hot tractursd granrts




Energy: Efficiency: Residential

Solar: efficient designiin
new buildings & retrofits

Insulation of buildings
Solar Water Heating

Efficient lighting &
appliances

Efficient heating &
cooling

Efficient showers

LEpE Christie Walk, Adelaide City

Tlargets

=0 20% Renewables by 2020

California 2590 Reduction GHGI by
2020 thru RE and EE

ISES 20%o RE' Electricity by 2020
50%o Primary Energy by 2050

IEA First acceptance that “business
as usual” is unsustainable

High'REIContributionsiniDenmark; Germany, Sweden'due
LeIStrong supportive policy:




Australia 2040
Clean Electricity Generation Mix

Efficient energy use to reduce demand. Then:
Natural gas: 30%

Bioenergy from crop residues & oil mallee: |30%

Wind power: 20%
Coal: (78% now) 8%
Hydro: (8% now) 7%
Solar electricity (conservative estimate) 5%

AchIEVESIS0F s redUuchonin COs emissionsiromielectricity

Source: Saddler, Diesendorf & Denniss (2004). Clean Energy Future for Australia

Qld Example — replace
each; 750 MW of Coal Power with;

200 MW of Biomass Plant

200 MW of Gas Plant

200 MW of Wind

530 MW of Energy Efficiency (EE)

sHGland other emissions;

han New Coal Plant due to)

Source: Diesendorf (2004). Clean Energy Future for QId.




Myth 1

Renewables can't provide BASE Load
PoOWer:

Load Curves
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Base Load from SE - Yes

Biomass
Gas
Hydro

Solar Thermal Electric with heat / chemical
storage

Dispersed Wind

Energy Efficiency/Demand Management
Fuel Switching Eg. Solar Hot Water
Behavioural change

Myth 2

Solar and Wind is intermittent so:

What happens when, the wind doesn't
blow! and the sun; doesnft shine?
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Mational Meteorological and O ceanographic Centre
Bureau of Meteorology

MSL Analysis (hPa)
Walid: 0600 UTC 18/Apr/2007
dpm EST 13 /Apr/2007

Solar PV. - meets
summer peak demand
Eg. air conditioning

> Highi Value to PV
power
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Solar Is too expensive??
or Coal/Nuclear'is too cheap!!

OF COURSE,
MNURED WiLL THaTS anLy

Lequire MAGSIVE A PropiEr
PoRLIC Sugaibis For SouaR
To BE VIABLEL,. Powier!,..

Stern Review. of Economic Costs

Cost of business-as-usual and DELAYED
response will be huge:

5—2050 of annual global GDP by 2050

Costs equivalent to a world war or'a major
economic depression

Costs of greenhouse response NOW will be
small:

about 1% of annual global GDP by 2050
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Cleaner Energy: Mix: Direct Local Jobs per
Unit off Electricity: Generated

Source of electricity Relative number of:
jobs in Australia

Coal electricity + coal

mining

Wind power'with;50%
Australian content

Bio-electricity with Approx. 3.5
50% Australian content’| = (mostly rural)

Wind power' with 80%
Australian content

(Source: Diesendorf 2007)

Energy Efficient Design| principles

Orientation
Zoening

Building materialsiand
colours

Thermal Mass
Glazing

Insulation

Windows}/ Ventilation
Shading

Landscaping

Internal fittings




Best Practice — New Homes

Passive Design
SWH

PV/s

Solar Pool / Cover
EE appliances

Passive design
- Extralinsulation
- Shading control

Efficient appliances
& Llights

Solar Hot Water

PV/s

Rain water tanks
Grey water recycling
Cost $20,000
Returni >$1000 pa.
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RESULTS
Energy Use > 1/3 per person

Water Use > 70%, Less per person
Comparison of Aver. Home and EE Homes
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Crossroads

Tihe climate;isichanging — act now.

1o expand the American Dream, there is simply
not enough Fossilland Nuclear Fuel

Need 3' - 4 more planet Earths to supply current
energy / materials & absorb the wastes

Current pathway! is unsustainable — business as
usual is no longer an option.
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Only RE anadl EE provide immediate

CO; Reductions

We have RE & EE
technologies now

We know how to
use RE & EE, and
it doesn’t cost
the earth!

Failing to use it
may!

Sometimes we lack the vision to take
the right action?
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