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Deep emission reductions through electrification
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Reduce emissions by > 50%
using off-the-shelf

technologies:

Solar PV

Wind

HVDC/HVAC

Pumped hydro energy
storage

Batteries

Demand management
Electric vehicles

Heat pumps
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Electrification of land transport

« All modes of land transport, 100% electrification
« Historical traveling patterns
« Various charging regimes (unregulated vs utility-controlled)
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Daytime charging PV94 Electrified land transport
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Non-freight carrying trucks

@ Flat charging Electrified land transport

@ Flat charging Base
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7 Night-time charging PM11 Base # Night-time charging PM11 Electrified land transport
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Electrification of low temperature heating
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Electrification of low temperature heating

« Same amount of heat required (per annum) as today
« Cooking and water heating: historical usage patterns

« Space heating: heater turns on when ambient
temperature < base temperature, heating load o« AT

Climate Zone 7(Canberra) 2017 Climate Zone 5(Sydney) 2017
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Estimated load profile (unreaulated)
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Estimated load profile (controlled)

Daytime charging Night charging
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Initial results (100% renewable electricity
+ electrified land transport)

Cost of new coal

Only 4-8% increase in LCOE except the power station
- 100 end-of-day scenario
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Summary

100% electrified land transport and low temperature
heating would:

Reduce emissions by over 50% (coupled with 100% renewable electricity)
Increase electricity demand by around 50% (land transport 40% + heating 10%)

Result in only a small increase in LCOE - still competitive with fossil fuel
generation

Introduce a large fraction of flexible load (active demand management)

Includes only off-the-shelf technologies that are widely used today!

- An reliable upper bound of the costs
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More...

DAY 3
THURSDAY 5th DECEMBER
3.30-5.00 Deploymen ale Scenarios ASTRI
i ' TAnna Bruce (UNSW), Location: 2 Location: Room 4
Thermal properties and thermal
rof. Andrew \ ctabillt ; tr::hinar Na3CO3 Bulk Defects in Monocrystalline
3.30-3.45 Blakers, Pdgah Haseli Y Al Kelvin Sio, ANU Silicon, Multicrystalline Silicon and
Directar, K2C03 system for high temperature Mono-Like Silicon Materlals
Centre for 100% renewables and rapid thermal energy storage
emissions reductions
Sustainable Simulation of a demonstration high Localized contact passivation for
3.45-4.00 Energy Daniel Rotter |temperature liguid sodium receiver |Jun Peng, ANU highly efficient and stable perovskite
Systems, ANU with Heliosim solar cells
. . Finding Printable Materials wvia High-
Storage and “Super Grid™: the Key to Radiative Transfer in a Free-Fallin
4.00-4.15 Bin Lu E upe ! ¥ Jingjing Chen '_ e ! g Doaojin Vak, CSIRD Throughput Device Fabrication and
100% Renewable Energy Particle Receiver )
Testing
Global Atlas of Pumped Hydro ( Crystallization Control in Drop-Cast
4.15-4.30 Matt Stocks Storage to Support High Penetratio e Coventry  |Test plans for the ASTRI sodium recejChuantian Zuo, CSIRO|Quasi-2D Perovskites for Efficient
of Renewable Energy Solar Cells
\ Large-seale Transijssiert ) )
Roger ALE i on Under High Optimising Maintenance Staffing for [Wenchao Huang, Mechanically robust and high
4.30-4.45 ’ Huy Truong-Ba efficiency ultraflexible erganic solar
Dargaville Renewable Energy Penetration a C5P plant Monash cells
Scenarios
Kamran Impact of Imposing Carbon Price on Sebastian Furer How Electrolyte Additives Define the
4.45-5.00 Shahbazgahrou [Transition Rate to Renewable Manash ' Performance of Copper
ei Sources in Australia Bisphenanthroline Electrolytes
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