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Future: Coal-Fired Generation in Australia and Globally

The Energy Mix: Global Energy Systems

Source: Bloomberg New Energy Finance 2019

Australian Coal-Fired Electricity Generation 

Source: AEMO Integrated System Plan 2019
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More than half of the worlds coal-fired power plants will be retired in the next 15-20 years 

More than 50% of Australia’s Electricity Generation comes from Coal



Solar Generation - Australia is leading the world

Installed PV Generation kW/person
2010 2023 Population

Australia ~1GW ~30GW ~25 million 1.2
Germany ~18GW ~66GW ~83 million 0.79
USA ~1GW ~142GW ~332 million 0.43
Japan ~3.62GW ~ 90GW ~125 million 0.72
China ~0.8GW ~392GW ~1,436 million 0.27
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        ≈ $3/day ($2)

                                          
      ≈ $5/day
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   Residential Load  
     ≈ 20kWh/day

1.5kW PV unit produces  
       ≈ 5kWh/day

+

10kWh battery
        LP ≈ -$1/day ($4) 
         QP ≈ $1/day  ($2)

An Australian PV + Battery Customer



https://www.energymadeeasy.gov.au/

What about Electric Vehicle customers? 

Residential Load 
⇡ 20 kWh/day
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1.5 kW PV unit produces

1.5 kW PV unit exports 

⇡ 5 kWh/day
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⇡ $5/day
<latexit sha1_base64="NnZxBpKiGU51mkx3njaui0vAee0=">AAABxnicbU9LS8NAGPy2vmp9RQUvXoJV8FSTongteOmxgn1AU8rudltDsw92N9oSA/4Nr171D/lvTGMO2jrwwTAzH8wQFYXGet4XKq2tb2xulbcrO7t7+wfO4VHHyFhT1qYykrpHsGFRKFjbhjZiPaUZ5iRiXTK9W/jdJ6ZNKMWDnSs24HgiwnFIsc2koXMSYKW0nLnB+c1VYNnMJiM8T4dO1at5OdxV4hekCgVaQ+ctGEkacyYsjbAxfd9TdpBgbUMasbQSxIYpTKd4wvoZFZgzM0jy/ql7kSkjdyx1dsK6ufr7I8HcmDknWZJj+2iWvYX4r0cITyvZFn+5+Srp1Gu+V/Pvr6uNerGqDKdwBpfgwy00oAktaAOFF3iHD/hETSRQjJ5/oiVU/BzDH6DXb3TsfrQ=</latexit><latexit sha1_base64="NnZxBpKiGU51mkx3njaui0vAee0=">AAABxnicbU9LS8NAGPy2vmp9RQUvXoJV8FSTongteOmxgn1AU8rudltDsw92N9oSA/4Nr171D/lvTGMO2jrwwTAzH8wQFYXGet4XKq2tb2xulbcrO7t7+wfO4VHHyFhT1qYykrpHsGFRKFjbhjZiPaUZ5iRiXTK9W/jdJ6ZNKMWDnSs24HgiwnFIsc2koXMSYKW0nLnB+c1VYNnMJiM8T4dO1at5OdxV4hekCgVaQ+ctGEkacyYsjbAxfd9TdpBgbUMasbQSxIYpTKd4wvoZFZgzM0jy/ql7kSkjdyx1dsK6ufr7I8HcmDknWZJj+2iWvYX4r0cITyvZFn+5+Srp1Gu+V/Pvr6uNerGqDKdwBpfgwy00oAktaAOFF3iHD/hETSRQjJ5/oiVU/BzDH6DXb3TsfrQ=</latexit><latexit sha1_base64="NnZxBpKiGU51mkx3njaui0vAee0=">AAABxnicbU9LS8NAGPy2vmp9RQUvXoJV8FSTongteOmxgn1AU8rudltDsw92N9oSA/4Nr171D/lvTGMO2jrwwTAzH8wQFYXGet4XKq2tb2xulbcrO7t7+wfO4VHHyFhT1qYykrpHsGFRKFjbhjZiPaUZ5iRiXTK9W/jdJ6ZNKMWDnSs24HgiwnFIsc2koXMSYKW0nLnB+c1VYNnMJiM8T4dO1at5OdxV4hekCgVaQ+ctGEkacyYsjbAxfd9TdpBgbUMasbQSxIYpTKd4wvoZFZgzM0jy/ql7kSkjdyx1dsK6ufr7I8HcmDknWZJj+2iWvYX4r0cITyvZFn+5+Srp1Gu+V/Pvr6uNerGqDKdwBpfgwy00oAktaAOFF3iHD/hETSRQjJ5/oiVU/BzDH6DXb3TsfrQ=</latexit><latexit sha1_base64="NnZxBpKiGU51mkx3njaui0vAee0=">AAABxnicbU9LS8NAGPy2vmp9RQUvXoJV8FSTongteOmxgn1AU8rudltDsw92N9oSA/4Nr171D/lvTGMO2jrwwTAzH8wQFYXGet4XKq2tb2xulbcrO7t7+wfO4VHHyFhT1qYykrpHsGFRKFjbhjZiPaUZ5iRiXTK9W/jdJ6ZNKMWDnSs24HgiwnFIsc2koXMSYKW0nLnB+c1VYNnMJiM8T4dO1at5OdxV4hekCgVaQ+ctGEkacyYsjbAxfd9TdpBgbUMasbQSxIYpTKd4wvoZFZgzM0jy/ql7kSkjdyx1dsK6ufr7I8HcmDknWZJj+2iWvYX4r0cITyvZFn+5+Srp1Gu+V/Pvr6uNerGqDKdwBpfgwy00oAktaAOFF3iHD/hETSRQjJ5/oiVU/BzDH6DXb3TsfrQ=</latexit>

+ +

https://www.tesla.com/en_AU/support/range-calculator

             ≈ $9.0/day 
         LP ≈ $0.7/day ($8.3)

<latexit sha1_base64="pEoYCebs9ldh9w7GNK3EQrIsr0s=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GWwFVzUpRV0W3LisYB/QhjKZTNqhk5kwMxFjKP6KGxeKuPU/3Pk3TtsstPXAhcM593LvPX7MqNKO820VVlbX1jeKm6Wt7Z3dPXv/oK1EIjFpYcGE7PpIEUY5aWmqGenGkqDIZ6Tjj6+nfueeSEUFv9NpTLwIDTkNKUbaSAP7qNJHcSzFA3TrFTjujM4DlA7sslN1ZoDLxM1JGeRoDuyvfiBwEhGuMUNK9Vwn1l6GpKaYkUmpnygSIzxGQ9IzlKOIKC+bXT+Bp0YJYCikKa7hTP09kaFIqTTyTWeE9EgtelPxP6+X6PDKyyiPE004ni8KEwa1gNMoYEAlwZqlhiAsqbkV4hGSCGsTWMmE4C6+vEzatap7Ua3f1sqNWh5HERyDE3AGXHAJGuAGNEELYPAInsEreLOerBfr3fqYtxasfOYQ/IH1+QNzYZPk</latexit>

⇡ 14 kWh/day
<latexit sha1_base64="coLuRnh5WSpV5mz7cBelp8iLZ9I=">AAAB+XicbVDLSgNBEJyNrxhfqx69DCaCp7AbRD0GvHiMYB6QLGF2MpsMmRczs8Gw5E+8eFDEq3/izb9xkuxBEwsaiqpuurtixaixQfDtFTY2t7Z3irulvf2DwyP/+KRlZKoxaWLJpO7EyBBGBWlaahnpKE0Qjxlpx+O7ud+eEG2oFI92qkjE0VDQhGJkndT3/UoPKaXlEwzDoALHvO+Xg2qwAFwnYU7KIEej73/1BhKnnAiLGTKmGwbKRhnSlmJGZqVeaohCeIyGpOuoQJyYKFtcPoMXThnARGpXwsKF+nsiQ9yYKY9dJ0d2ZFa9ufif101tchtlVKjUEoGXi5KUQSvhPAY4oJpgy6aOIKypuxXiEdIIWxdWyYUQrr68Tlq1anhdvXqoleu1PI4iOAPn4BKE4AbUwT1ogCbAYAKewSt48zLvxXv3PpatBS+fOQV/4H3+AGcdkio=</latexit>

⇡ 110 km

Take-away: V2G savings of $8.3/day are possible, can we leverage V2G more?



Do we need 10,000 km of new transmission network (cost $12.7 billion)? 

Can we build less transmission lines and maintain grid stability? 

Energy Transformation: Can we interconnect renewable energy zones faster?

Solution: Use Giant Batteries and Electric Vehicles

++



Benefit: Reduce the cost of the Energy Transition and Speed it up!

Can we build less transmission lines and maintain grid stability? 

Solution: Use Giant Batteries and Electric Vehicles

δ = 0

https://doi.org/10.48550/arXiv.2311.06820 https://doi.org/10.48550/arXiv.2310.01781

SCIENCE: Rotor Angle Control using Negative Imaginary Systems Theory

https://doi.org/10.48550/arXiv.2311.06820
https://doi.org/10.48550/arXiv.2310.01781
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