Solar Energy

An Australian Perspective




« The total annual solar radiation falling on the
earth is more than 7500 times the world’s total
annual primary energy consumption

* If only 0.1% of this energy could be converted at
an efficiency of only 10% it would be four times |
the world’s total generating capacity

(World Energy Council Report 2007)




How much do we get?

METEONORM 4.0 = ?ggd. 1?330
B 1200..1350
[ 1350.. 1500
[1] 1s00.. 1700
[ 1700.. 1900
B 1900..2100
" Bl 2100.. 2300
Global Irradiation: year [kWh/m~] E 22300
non-study
area
T0
B0 B .
50— % 21 b5
A0y 4’ ‘: L“\“h..a—
30 = PJJ}?'? ._- i
20 - A u
10 - \ !
0 o
-10) ?L-. s ko }_\h
-20) ; " (’lj : <]
U ==
=3 L f‘r
=4 ‘_%_ F.}?
i b
=5

-180-170-160-1580-140-130-120-110-100-80 -B0 -70 -60 -0 -40 -30 =20 -10 0

10 20 30 40 BO 60 7O BO 80 100 110 120 130 140

1580 160 170 180




Solar Energy

olar energy provides energy as

t (Solar Thermal)
r Hot water systems




Small scale solar thermal
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Sustainable House Day

SUSTAINABLEHOUSEDAY

www.sustainablehouseday.com

Australian and Haw Zealand Solar Energy Socie




Power generation

» This presentation focuses on power
generation

— It is the biggest challenge to replace our
present dependency on coal

— It's our greatest economic threat for both
Internal usage and export

— What if the world doesn’t want to use coal
any more?

— What do we export then?




Map Energy Indicators - World - Electricity Consumption / Population
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Electricity Consurnption: Gross production + imports - exports - transmission/distribution losses of electricity.
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Australia in Perspective

Australia

Australia

Chart Title
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SOURCE: World Resources Institute 2005




WA Electrical Statistics
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Source: Office of Energy estimates, based on Australian Bureau of Agricultural and Resource Economics data.




WA August 2006

5192MW installed capacity
4.5% renewable
.5% non-renewable

terconnected




Land area required
Collie Coal
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WA Coal fired Power

Kwinana » Average solar energy
Collie striking the earth in
the south west of WA

« 4.4kWhr/m?/day

* Energy landing on the
Collie coal area

Muja
Total capacity =2GW

If run at full capacity
would produce

~50GWhr/day ~800GWhr/day




WA load growth

ergy demand
reasing 2.2% per annum to 2015/201

demand




Types of Solar Power Generation

0 main types

ge scale solar thermal power gene




Solar Thermal

ses the heat from
2 sun

1sferred to boiler
ites steam
xchnoloc










LR L — g V. &N




Australia - Liddell
1 e




- — e | = I =
- = T — N |
| _,_|. ] B ] iy Ii--
p— L L , Le—
SEAY o] P e Ty A\ . N
. . | P s \ \ ey | -
e | ! I : -
. | | . L e __,.;-“_‘:r_ :
| e b W )
IIl-l—"' :
1

ey W

e p——

g v

[ i -_—
‘. AR, J__a—..—p.n---lllll 3 ! LY 1'LI- lI F iy
r 1 ; .
: = N JE e
1 gi 1 (& _..r. a1
A ! \

‘-l'.:{ Ir'I"—"‘_";I T

.l #
ariadis Ly "
e e by

A

‘I

‘3 L -

& e =
}

-I I- ] y P e L
He=—ryrn ahEre -
j ]
[ 4 |
M ey S mn
L | | 1

i 1 | | -
. RN | ! 5 g i
i—;.—-..—vrr—..n K frs ’ I-Nl. £ 1
|
, | SRR )

\l
~| .

b
|| '_'___.,_,_'_1 e
|




Australia - ANU




Cost of Advanced Solar with Storage vs New Coal
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Figure 4. Future costin A$ per MWh of CLFR plants using low temperature turbines, as a
function of plant array area. Anticipated coal cost at 75% capacity factor is shown as a dashed
line.




Constraints

ergy Storage
ermal storage is possible at relatively




Energy from Light
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Australia 84kW




Australia 225kW




Australia 225kW
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ltaly 13MW
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IEA countries PV power
(Cumulative)

Australia
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Figure 1: Cumulative installed PV power by application area in the reporting countries
Graph downloaded from the IEA-PVPS website, hitp/iwww iea-pvps.ong
Data may be reproduced with acknowledgement to the IEA Photovoltaic Power Systems Programmie
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Why PV

all scale to large scale
modular




PV dollars

Jost vs Price
t doesn’t include return on invest

ation Price
$6.50/W
$6.70/W




Cost

nical installed cost 2007




Price of PV modules and systems {constant USD/W)
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Figure 9: Evolution of price of PV modules and systems
accounting for inflation effects

Graph downloaded from the IEA-PYPS website, http: ey lea-pyps.org
Data may he reproduc ed with acknowledgement to the [EA Photovaltaic Power Systems Programme
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The future 2010

pical installed cost

$2.80/W

ical levelised




Constraints

m capacity
ilities like generation on demand




Breakthroughs

echnology
fficiency
% improvement leads to 10% cost reduc
aterials

iIng techniques




Breakthroughs Required

ceptance of the technology




Trends

rtical Integration of supply chain

el power purchase agree




Photovoltaic Support

* Australian Government Photovoltaic
Rebate Programme
— cash rebates to
* householders

« schools and
« owners of community use buildings

— to install grid-connected or stand-alone
photovoltaic systems .

— $8000 for grid connect systems

19




Photovoltaic Support

enewable Remote Power Generation
ogramme

lal support to use renewable
arts of Australia




Photovoltaic Support

* Rural Renewable Energy Program (RREP)

21

— provides rebates for grid-connect renewable
energy power sysiems

— serving homes, businesses, government
organisations and other organisations

— specific 'fringe of grid' areas of the South
West electricity grid

— A sub-program of RRPGP in WA
— 50% for fringe of grid GC systems




RREP Eligibility Area




Contact Detalls

\ustralian Greenhouse Office
0://'www.greenhouse.gov.au/

ole Energy Developmer

l‘.‘.
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Why should we

orrowing from the future




Conclusion

olar Technology is ready now

tovoltaics
Its urban environment







