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The integration of water and energy within the same decision framework has become a priority of current and
future resource planning and strategic policy. Population growth, shortage of water availability and changes in
global and regional climate exert increasing pressure on the energy and water sectors, thus leading scientists
and policy makers to think about water and energy systems as connected and coevolving. The high variability
in fresh water distribution, energy resources and population growth calls for regional and local assessments
and interventions to identify optimal policy directions and technologies. Distributed and diversified water and
energy micro-grid systems are becoming a widespread solution to tackle the water-energy-community nexus
at urban and regional scale. This paper presents two Australian case studies where diversified and distributed
renewable energy and water micro-grid solutions are integrated within the existing energy and water infrastructure.

At regional scale, an integrated and diversified energy-water-community micro-grid solution is proposed
for the Shire of Denmark, a rural region in Western Australia. The integration of wind and solar energy resources,
a pumped-hydro energy storage solution, a water micro-grid that includes freshwater dams, groundwater,
rainwater harvesting and wastewater recycling, is assessed as a feasible solution in the region. For a sustainable
and successfully accepted micro-grid system, the planning and operations of the energy and water solutions
are to be assessed in continuous engagement with the end-users. Although community participation has been
largely recognised as a vitally important component, its involvement still requires systematic behavioural change
and training programs, demand management strategies at the household level, and technology platforms able to
facilitate the end-user’s role as a both consumer and prosumer of water and energy.

At precinct scale, the city of Fremantle in Western Australia is assessing an innovative management plat-
form that integrates energy-water data and blockchain technology within distributed energy and water micro-grid
systems in smart-cities. Highly resilient, low carbon and low cost water and energy systems are connected via
blockchain technology to offer the community financial and essential service sustainability as well as to promote
the energy and water prosumer role of community stakeholders. The micro-grid system includes a 5MW solar
photovoltaic farm, distributed rooftop solar photovoltaics, a 1MW battery storage, and a precinct water treatment
solution based on rainwater harvesting, groundwater collection and wastewater recycling. Preliminary modelling
results of the water micro-grid and its integration with the available renewable energy resources and storage
options are presented.

The integration of water and energy micro-grid solutions within the community is assessed in two different
Australian case studies. The need of new approaches to actively integrate the end-user in energy and water
micro-grids is highlighted and a solution based on blockchain technology is presented. The proposed system aims
to demonstrate how cities can orchestrate sustainable assets and how resilient, low-cost and low carbon essential
services can become the norm in Australian cities and rural regions.


