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Kids book about clean energy

Available in the Festival Store

Chris Bowen MP, Federal Minister for Climate Change and Energy
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This is the NEM



NEM generation mix

opennem.com
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SA renewables records

100% renewables for 10 days
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WA (SWIS)

84% renewables for 30 min



Onslow 100% renewables (WA)

850 people, 1400 km north of Perth

80 minutes 100% powered by 
700kW Rooftop solar 
600kW Solar farm 
1MW (? MWh) Battery
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The next 84 months

2030

7 years
84 months

7 years
84 months

82% aim
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Coal closures



Australian coal power stations

Old - compared to design life 
Old - compared internationally

Inefficient - Hazelwood least carbon 
efficient power station in the OECD

Callide exploding & collapsing

Yallourn flooding

Hazelwood 
retiring
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Energy vs Power

100% renewable
power 2025
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More batteries
Historically:
Portable electronics  EVs  Grid batteries
Prioritised light weight

Future:
Various energy-power-weight combinations
New chemistries, flow batteries, etc



Trade-offs in uses

H. Ransan-Cooper, B. Sturmberg et al. 
“Applying responsible algorithm design to 
neighbourhood-scale batteries in Australia” 
Nature Energy, 2021



More hydro

Expansion & pumping upgrades
Snowy 2.0
Tassie “Battery of the Nation”

“Off river”
ANU found 1,500 sites next to existing reservoirs
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More transmission

No transition without transmission

Far North Qld 
• one of worlds best wind resource 

(50% capacity factor)
• anti-correlation compared with SE Aus



More transmission

No transition without transmission

Federal & NSW gov committed (Dec 22) 
• $7.8 billion deal

critical transmission and REZ
• 8 projects



More transmission

No transition without transmission

Federal & Tas gov committed (Oct 22) 
• $1b
• Marinus link



More transmission?

No transition without transmission No transmission without trust
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Demand solutions

• Resource efficient – most economically efficient

• Reliable across day/seasons/etc – reduce variability

1. Reduction
• Behaviour change
• Sealing, insulation (roof, floors, walls, windows)

2. Electrification
• Heat pumps >3x efficiency to best gas heater
• Flexibility match variability in generation



Electrify homes/buildings

Residential homes = 12% of 
Australia’s emissions. 

Need to reduce 45% by 2025 
to meet 1.5 degree pathway

All-electric homes can save 
$1500/year

Appliances upgrades possible 
for renters & apartments



Electrify vehicles

Far more efficient that oil – where 60% energy lost as heat

Less emissions today, fewer as clean electricity system

10x fewer moving parts in engine – halves maintenance

4% sales in 2022 needs to be 100% sales by 2035

M. Shenga et al. “Well-to-wheel comparison of 
emissions and energy consumption for electric 
vehicles: Oceanian perspective”, 2021



Charging poses challenges

EVs could increase peak power demand by 30-50%



Batteries present opportunities

x 10,000 x 5



EVs are no silver bullet

Poor (sedentary) health

Social isolation

Particulate emissions



Clean Transport Strategy
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2022 energy crisis



Gas prices



Gas prices

2022



Australian coal power stations

Old - compared to design life 
Old - compared internationally

Inefficient - Hazelwood least carbon 
efficient power station in the OECD

Callide exploding & collapsing

Yallourn flooding

Hazelwood 
retiring



Government action/“intervention”



A “good” transition?

Mass resource extraction is 
neither
• Socially just, nor
• Ecologically sustainable

Silicon mining in Xinjiang 

Cobalt mining in Congo

Lithium mining Chile
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Thanks & remember…

Bjorn Sturmberg
bjornsturmberg.com
Senior Research Fellow, Battery Storage and Grid Integration Program
The Australian National University
bjorn.sturmberg@anu.edu.au

Amy’s Balancing Act is in the Festival Store



Discussion w Prof Ian Lowe

Government action/ “intervention”

Australian manufacturing

Energy superpower

Hydrogen

Nuclear
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