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Overview

This document is part  
of a series on integrating  
renewables for remote  
locations in Australia. The  
insights and learnings shared  
in this series are funded by 
ARENA, as part of its core 
Knowledge Sharing remit.
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Remote and regional Australia is home to a 
diverse collection of industrial and community 
energy users. Many of these locations have 
either a weak connection to the electricity 
grid, or no access to the grid (hence “off-grid”) 
and are supplied by on-site generation, usually 
fuelled by diesel or gas. These locations 
have some of the highest marginal costs of 
generation anywhere in Australia, yet are 
located in areas with some of the highest 
renewable energy resource potential –  
in particular solar. 

Background

In 2013 ARENA launched the RAR Program 
with the intention to bring renewable 
energy to energy users in Australia’s remote 
and regional areas. ARENA received 72 
applications of which 18 were approved 
for funding. The sector under which each 
application falls are shown in Table 1.

Table 1: RAR Project Applications and Funding Approvals

Sector Fringe-of-grid Off-grid Total 
applications

Approved  
for funding

Approved, still 
active

Agriculture & 
other

6 3 9 0 0

Community 10 8 18 9* 8 (7 + 1 mine  
& community)

Community & 
Tourism

 9 9 1 1

Grid-connected 10  10 5 4

Mining 2 24 26 5* 2 (1 + 1 mine  
& community)

Total 28 44 72 18 14

Introduction

* Serves both mining and community loads and is counted under both categories.
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The Portfolio

Table 2 – The projects and the technologies they employ:

Project Application PV  
(MWp, 
MWdc)

Wind  
(MW)

Battery  
Storage

Comment / Additional renewable 
technologies employed

Barcaldine Fringe-of-grid 25 – – Solar PV 1-axis tracking, stimulating utility-
scale PV in remote region

Coober Pedy Off-grid 
community

1.34 4.1 1 MW, 0.5 
MWh

2 x 0.85 MVa flywheel on fast-start diesel, 
3 MW dynamic resistor for stability, 
integrating control system

DeGrussa Off-grid mine 10.56 – 6 MW,  
1.81 MWh

Solar PV 1-axis tracking, high renewable 
energy fraction aided by battery storage

Doomadgee Off-grid 
community

0.264 
+ 1

- - Expansion of solar PV: increase of PV 
penetration

Flinders 
Island

Off-grid 
community

0.2 0.9 0.75 MW, 
0.3 MWh

0.85 MVa flywheel on fast-start diesel 
and 1.5 MW dynamic resistor for stability, 
integrating control system 

Karratha 
Airport

Fringe-of-grid 1.02 – 0.47 MW, 
0.32 MWh

Solar PV, batteries and a cloud predictive 
technology for forecasting and ramp 
rate control as per network operator 
requirements

Lakeland Fringe-of-grid 13 – 1.4 MW, 
5.3 MWh

Battery for grid support and/or stand-
alone operation

Lord Howe 
Island

Off-grid 
community

0.45 0.55 0.4 MW, 
0.4 MWh

Physical space limited for renewable 
energy technologies (small island, 
conservation and tourism measures)

To be 
announced

Off-grid 
community

0.51 – 3.75 MW, 
1.5 MWh

Project involves system upgrades to 
achieve high renewables fraction

Normanton Fringe-of-grid 5 – – Demonstrator project: Solar PV to aid 
network stability at the end of a very long 
transmission line.

NT SETuP Off-grid 
community

10 – 0.8 MW, 
1.6 MWh

30 communities (sub-projects), integrating 
solar PV with existing diesel supply. One 
site has a high-renewable energy fraction 
system with 1 MW solar PV and storage 
(switching off diesel is possible)

Rottnest 
Island

Off-grid 
community

0.6 0.6 – Demand management, efficiency 
measures, integrating control system

Weipa Off-grid mine 1.71 – – Demonstrator project: Solar PV  
and diesel for mine 

Yulara Off-grid 
community, 
tourism

1.8 – – Distributed solar PV to mitigate variability 
in an isolated grid

Of the 18 approved projects, four projects have 
been discontinued. The remaining 14 projects 
vary in terms of the proportion of renewable 
energy (also described as renewable energy 
fractions, or renewable energy penetration), 
and geographically. 

The locations of the projects funded under the  
RAR program around Australia are shown on 
the map. The projects and the technologies 
they use are given in Table 2.
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Our portfolio covers a 
wide area. The 14 active 

projects have a total value 
of $323 million and will 

add 78.32 MW to off-grid 
renewable capacity. 

Barcaldine

Coober Pedy

Karratha

Degrussa

Rottnest Island

Yulara

SETuP

Flinders 
Island

Lord 
Howe 
Island

Lakeland

Weipa

Normanton

Doomadgee

SETuP (the Solar Energy Transformation Program) 
is displayed in a separate colour, showing the 30 
communities served under the SETuP project umbrella.
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Project diversity

The portfolio includes a wide range of 
technology mixes with anywhere from one 
to six different technologies being used. This, 
and the different locations and particular 
circumstances for each project, affect the 
proportion of renewables being added into the 
system. This all affects costs, and the timeline 
of delivery of these projects.

The image below shows a comparison of the 
total project costs, on a dollar per Watt of (net) 
renewable generating capacity. Storage is not 
counted as net renewable energy generation, 
as it does not increase the total amount of 
renewable energy generation, it shifts it over 
time. Storage is however an important enabling 
technology for higher levels of renewables, as it 
can support system power supply by reducing 
the impact of variation in output.

It is clear that systems that aim to achieve a 
high renewable energy fraction require more 
technologies working in concert. The result is a 
higher cost per Watt of renewable generating 
capacity. Further differences between the 

projects summarised in the above figure also 
include time when the projects were started 
with later projects able to capture worldwide 
cost decreases in PV technology. 

While this figure allows projects to be 
compared, it captures only part of the context. 
The total project cost (absolute, and $/W) in 
some projects is higher than others, due to 
variables which include, but are not limited to: 

• Upgrades or changes to the electrical  
infrastructure to accommodate renewables;

• Economies of scale;

• Remoteness of the locations and supply 
chain issues;

• Underlying technical and commercial  
characteristics of existing infrastructure;

• The bespoke nature of the projects and the  
associated engineering costs;

• First of a kind costs associated with innovative 
delivery;

• Pricing of risk and incentives for stakeholders. 

Fringe-of-Grid Off-grid Mine Off-grid Community

Figure 2 – Regional Australia’s Renewables (RAR) Project Comparison
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Observations

Two key observations from the RAR  
portfolio are

• no two projects are alike; and 

• adding renewables to a remote or off-grid 
system requires more fine tuning to meet the 
needs of the site being powered than its grid-
connected equivalent.

Remote area and off-grid conditions 
require a balancing act between technical, 
commercial and stakeholder requirements 
to achieve the best result for that location’s 
situation. Some sites may have existing 
commercial arrangements that may need 
to be renegotiated, or investment cost 
arrangements may not be properly shared 
and split incentives may emerge. What 
initially appeared to be an “easy” case of 
adding modular renewable technologies to 
the existing infrastructure, ends up requiring 
a deeper look at energy use and supply, and 
understanding how risks change when new 
elements are added.

At a practical level, the bespoke nature of 
off-grid projects results in higher risks (both 
actual and perceived), which, coupled with the 
limited supply chain and knowledge of market 
participants, results in higher costs than its 
grid-connected equivalent. 

In short, the context for off-grid power – 
especially the expectations for reliability, 
security and risk – are very different from on-
grid power considerations. These unique traits 
of remote and off-grid renewable projects 
make up the remoteness premium. This is  
not yet quantified, and, as the above indicates, 
is no easy matter to resolve. The work by 
ARENA and others is aimed at building a 
better understanding of the components  
that comprise the remoteness premium,  
and driving these down over time.

List of documents

The following list of documents will  
be updated and expanded as they  
are developed.

1.     An introduction to ARENA’s remote  
and regional projects: Insights from  
the portfolio of projects funded under  
the Regional Australia’s Renewables  
(RAR) Program

2.    The RAR Data Specification and Yield 
Protection

3.    Knowledge Sharing on Remote Renewable  
Energy Projects in Australia

For off-grid power 
the expectations for 

reliability, security and 
risk are very different 

from on-grid power. 
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