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According to the International Energy Agency, electricity demand in South East Asia is expected to
grow many folds in the next two decades requiring an additional 400 GW of electricity infrastructure.
However, the current power system in the ASEAN countries is heavily fossil fuel based and in need of
systematic planning for energy transition. Australia has substantial solar and wind resources that could
be exported to the energy-hungry ASEAN countries via a submarine HVDC link through Indonesia.
This paper will examine the economic viability of such a proposal that connects Northern Australia with
Indonesia’s Java-Bali island (an island with more than 70% of Indonesian national energy
consumption) as a first step to form an Australasia super grid.
We set up three scenarios with different abatement trajectories (intended nationally determined
contribution, 80% and 100%) to explore the least-cost transition options (locally integrated plus
intercontinental interconnection) for Java-Bali. The modelling work will be conducted with the
Melbourne/Monash University Renewable Energy Integration Lab (MUREIL) model that we have
developed, which aims to explore different least-cost configurations for the electricity market
generation mix that satisfies specified demand projections and emission abatement targets, subject to
system inertia constraints, unit commitment, and economic dispatch with DC optimal power flows. The
model solves for the transition from today’s generation capacity mix to 2050 in 5-year increments,
using hourly demand and energy generation potential data. The model explores a great range of
generation options including large-scale solar PV, concentrating solar power, wind, open and
combined cycle gas, large-scale batteries, geothermal, biomass, oil, pumped hydro storage, demand
response, and coal with carbon capture storage.
We will show that a 100% renewable Java-Bali energy system can be a reality economically and
technically in 2050 with help of HVDC imports from Australia. The results are sensitive to the assumed
cost of the long distance HVDC lines. It may be more economically beneficial if the Indonesia grid is
further interconnected with other Southeast Asian countries to form a larger Australasia super gird.

