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- Sector coupling and multi-energy systems
£ Energy Flow Chart 2014 (MES)
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E.A Martinez Cesena and P. Mancarella, “Energy systems integration in smart districts: robust optimization of
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E.A Martinez Cesena and P. Mancarella, “"Energy systems integration in smart districts: robust optimization of
multi-energy flows in integrated electricity, heat and gas networks”, IEEE Transactions on Smart Grid, 2018
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Australia Potential Exports of Yy

20
g2 Hydrogen In the Next 20 Years
rm
v=
=23} Scenario Country 2025 2030 2040
PJ ‘000 tonnes PJ 000 tonnes PJ 000 tonnes
Japan 21 17.3 219 1822 4741 392.1
Korea 10 8.0 48 40.1 12.9 107.4
Low hydrogen Singapore 0.04 0.3 05 39 15 125
scenario China 0.1 05 1.4 116 10.7 889
Restofthe World 05 0.4 05 43 24 20.3
Total 32 26.5 291 2421 746 6213
Japan 127 106.1 442 3681 1023 8522
Korea 29 239 9.4 78.1 28.1 2336
Medium hydrogen Singapore 02 2.1 0.9 74 2.7 226
scenario China 03 26 45 376 23.7 197.3
Rest of the World 02 1.8 13 11.0 54 448
Total 16.4 136.5 60.3 5021 1622  1,350.4
Japan 33.0 275.0 96.4 803.0 2377 19788
Korea 6.4 53.0 20.1 1674 684 569.5
High hydrogen Singapore 05 4.2 1.8 15.1 75 62.5
scenario China 09 7.9 95 79.3 55.7 463.9
Rest of the World 06 48 28 235 12.7 105.6
Total 414 3448 1307 1,088.4 3820 3,180.4

SOURCE: ACIL ALLEN ESTIMATES
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Back to the future
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1878: “"We will make electricity so cheap that only the rich will burn candles”

1882: Edison switched on his Pearl Street electrical power distribution
system, which provided 110 volts DC to 59 customers in lower Manhattan
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The Resilience Trilemma

Make the network more
Smarter? responsive (e.g. faster

restoration), self-

adaptive, resourceful,

etc.
Resilience
Enhancement
Upgrade Build new
existing Bi = infrastructure,
infrastructure, Igger: e.g. transmission
asset life lines,

extension, etc. substations, etc.
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