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an “real-world lab”.

Abstract:

With deeper and deeper penetration of variable
renewable energy sources (RES) and distribut-
ed energy resources (DER) across the world,
new challenges are emerging in terms of their
grid and market integration. In this lecture we
will illustrate these challenges from a techno-
economic perspective, with focus on security,
reliability and resilience requirements when
operating power systems and markets with ul-
tra-deep penetration of RES and DER, and
with the support of real experiences from Aus-
tralia, and particularly South Australia, which
has already exhibited net-zero grid operation in
the past couple of years. We will then discuss
several technical, commercial and regulatory
solutions and opportunities that are being de-
ployed or considered, ranging from widespread
adoption of both highly distributed and large-
scale batteries to the development of “clean
super-power” plans based on green hydrogen

investment.

Bio:

Pierluigi Mancarella is the Chair Professor
of Electrical Power Systems at the University
of Melbourne, Australia, and Professor of
Smart Energy Systems at the University of
Manchester, UK. His key research interests
include techno-economic modelling and anal-
ysis of multi-energy systems, grid integration of
renewables and distributed energy resources,
energy infrastructure planning under uncertain-
ty, and security, reliability, and resilience of
low-carbon networks.

Pierluigi is the Energy Systems Program Lead-
er at the Melbourne Energy Institute, a Fellow
of the IEEE (Institute of Electrical and Elec-
tronics Engineers), an IEEE Power and Ener-
gy Society Distinguished Lecturer, the Conven-
or of the CIGRE (International Council of
Large Electric Systems) C6/C2.34 Working
Group on “Flexibility Provision from Distrib-
uted Energy Resources”, holds the 2017 veski
innovation fellowship for his work on urban-
scale virtual power plants, and is a recipient of
the international Newton Prize 2018 for his
work on power system resilience in Chile. He
is author of several books and over 300 re-
search papers and reports, and is a Senior Edi-
tor of the IEEE Transactions on Power Sys-
tems, and the Oxford Open Energy journal.



