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Examples of different views
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Strong growth, low pollution — Gov Policy
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Strong growth, low pollution — High-price
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Zero Carbon Australia 2020

*The starting position of the plan is that CO2 level must be reduced to between 300-
350ppm

*“What if we were to try and build a 100% renewable energy system to power the
Australian economy in just 10 years? How could we possibly do that, and what would be
the cost?”

*Considers currently available technology:

* 60% concentrating solar thermal (CST) with 17hr molten salt storage (gross 220MWe (net 217 MWe) modules air-
cooled, capacity factor around 72%, effectively baseload, 12 sites each with installed capacity 3,500MWe per site)

* 40% wind (48,000MWe capacity, average 30% capacity factor, 6,400 x 7.5 MW wind turbines in 23 geographically
diverse locations)

* backed up by 2% crop waste biomass (co-firing at CST plant sites, pelletised fuel source delivered to sites by rail)
and hydro (existing plant discounted to account for future drought).

*Most of the deployment occurs in 2015-2020, with 15,000MW of wind and 5,000MW CST
operational by 2015
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Why the difference?

* Focus

e Assumptions

* Models

e Technology coverage

e Spatial/temporal scale

Electricity Futures for Australia: What Could They Look Like?| Luke Reedman




Example of sensitivity cases
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Gas price uncertainty
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Future cost of low-emission technologies

LCOE Non-Renewables with CPRS-5 for 2015

== Harmonised

250
&
&
200
4 @
&
} &
Ll 1 2 = DOE
: | 1 s
o a A IEA
=
a w ACILTasman
w
A m A = 4 « CSIRO
f i J( i x i W l —=—Reported

50

Brown Coalpf Brown Coal pf Black Coalpf  Black Coal IGCCBlack Coalpf  Black Coal 1GCC Gas combined Gas peak Muclear
with CCS with CCS with CCS cycle

Electricity Futures for Australia: What Could They Look Like?| Luke Reedman




Future cost of low-emission technologies

LCOE Renewables with CPRS-5 for 2015
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What about real people?




Social acceptance versus cost
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Web simulator under development
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Our next adventure...

ENERGY TRANSFORMED FLAGSHIP

Australia’s
Future Grid
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Possible scenarios

POTENTIAL OPTION
TO BE EXPLORED ANALYSIS REQUIRED TO CREDIBLY EVALUATE

Project the most efficient, cost-effective electricity system pathway and

Stat . - . -
Il e technology mix for continuation of the current system that includes

counterfactual . . y
existing policy settings
Comparison of portfolio of renewables intermittent output with
demand load profiles
High penetration of Analysis of output potential of ‘baseload renewables’ - geothermal,
renewables solar thermal with storage, and biomass

Analysis of potential of large scale electrical and thermal storage

options

Impact of natural gas export parity pricing in Australia
Australia as a clean
energy importer (or
exporter)

Demand for and relative cost of current and future low emission
electricity supply from (and to) SE Asia

Cost, efficiency and feasibility of high voltage transmission lines

Characterisation of the cost and performance of energy efficiency, fuel
substitution and distributed generation options inclusive of distribution
High demand-side system requirements
participation, including

- . Alternative demand growth and load profiles under different levels and
distributed generation

types of demand side participation

Likely and managed EV recharging profiles and levels

Potential social limits to technology adoption — wind setback rules, CSG

Socially constrained contribution to gas supply, nuclear power, CCS
/ unconstrained
technology adoption Impact of social limits on quantity and/or costs of electricity from

affected technologies

Estimated impact of uncertainty on investment in transmission,
Evolution under high distribution and generation infrastructure

uncertainty Characterisation of options for reducing uncertainty (e.g. renewable
precincts), scale efficient network extensions
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How could it be done?

Numerical weather prediction

Long term Electricity spot Distributed Bottom-
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tool
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GIS visualisation and
data analysis
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More information...

http://www.csiro.au/Future-Grid-Forum
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What does it all mean?
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Questions?

Luke Reedman

t +612 49606057

e luke.reedman@csiro.au

w http://www.csiro.au/Organisation-Structure/Flagships/Energy-
Transformed-Flagship.aspx
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