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This report presents the results of one of the most extensive field market surveys detailing the use of
renewable energy systems in remote area power supplies (RAPS) in Australia. 134 separate remote
sites were visited encompassing over 350 separate power and water pumping systems. Householders
were questioned to ascertain their attitudes to renewable energy and the installation and maintenance
people talked to.  1270 mail-out survey forms were sent out with 260 replies received. The amount of
data collected was prodigious.

A major conclusion from the data collected is that renewable energy systems, used as RAPS, are not
maintenance-free. Any advertising to suggest the contrary is destined to harm the RE industry’s
credibility. Maintenance is mainly needed for the balance of system components and includes regular
servicing and storage battery replacement. Costs for such maintenance are strongly related to the
distance of the system from the nearest service centre. Lack of maintenance support for RE systems
was one of the main complaints heard during the survey and is thought to be one of the major issues
to be tackled to obtain a viable RE product in remote areas.

Overall the survey produced a wide variety of views on many topics related to renewable energy.
Pastoralists viewed the high capital cost of RE systems as the main disadvantage, with the lack of
reliable operation next in importance. Indigenous communities placed more stress on reliability.
Education and training were perceived to be vital to the success of RE systems in remote areas.
However, good on-the-ground examples of successful training packages were not apparent. Existing
warranties for RE systems were not found to be consistently honoured. Demonstration systems were
generally not thought to be the best way of transferring technology, and people resented being used as
guinea pigs by having technology, that was in the process of development, lumped on them.

In general the smaller (less than 5 kW) renewable energy systems tended to be both more reliable and
better received by the market than larger systems. RE powered water supply systems (mainly solar
bores) fared much better in terms of reliability than RE electricity supply systems.

The survey found that the range in market perceptions towards RE was considerable. There was,
however, more opposition to RE than expected, and significantly, the consumer’s attitude was often
opposed to the industry view.

The survey information was analysed in terms of the outputs expected by the originally envisaged
project. The main area not covered was that of a formal examination of the economics of RE in remote
locations. While some information was gathered on actual system costs, particularly as part of the
case studies, it was felt that this area should be looked at in more detail. The one point that was
obvious from the study was that transport costs tended to dominate overall system economics in
remote areas.

The analysis of relevant information points to several directions that the industry should take to both
gain better penetration of, and better serve the interests of, the Australian remote area power market.
A successful resolution of the problems identified will better position the Australian RE industry to
gain greater access to the international RAPS market. The challenges are identified below together
with some future tentative directions that need to be developed into a strategic plan.

High capital cost of RE
Innovative schemes are needed to finance capital costs (some such financing schemes are in the
pipeline e.g. AGO subsidies). This challenge for RE is well known and mostly covered elsewhere. Some
cost reduction in BOS components might be realised by tackling the second challenge below.

Poor reliability of RE in remote locations
There is a need for product innovation focussed on reducing component count, developing “standard”
systems, increased use of third party, accredited testing laboratories and improved quality control during
manufacture. Feedback to industry is also needed to highlight product deficiencies. The development of
standard systems should lead to increased production volumes and hence decreased production costs.

Lack of effective trained personnel to maintain and service RE systems
There is a need for improved education programs and improved accreditation of installers for remote
areas: Some programs are being developed in this important area eg. ACRE training program, CAT
program TAFE programs.

Overview

Challenges and Future Directions
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Lack of back up for RE systems in remote areas (especially Indigenous
communities)
There is a need to establish a dedicated service for Indigenous communities. Flow on could be expected
to other sectors.

Lack of information regarding RE capabilities and availability
There is a need to establish a national clearinghouse and database. Particular emphasis should be
given to distributing information on reliability.

Demand management problems
There is a need for consumer education on demand management, development and manufacture
of high efficiency end use devices, electronic control solutions for managing demand and looking
at demand management and household energy use as a whole.

On the mismatch in perceptions between the industry and the market
There is a need to continue objective market research and to keep a close watch on consumer attitudes,
in particular to emphasise reliable first hand information.

Challenges and Future Directions (continued)
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This report details the findings of a market research exercise to look at the state of renewable energy in
the remote regions of Australia from a customer’s perspective. The research was undertaken by the
Centre for Appropriate Technology (CAT), as an Australian Cooperative Research Centre for Renewable
Energy (ACRE) project. The long-term aim of the project is to create an internationally competitive
renewable energy (RE) industry in Australia.

The formal project objective was to:

“identify and establish opportunities for the application of renewable energy power systems to meet the service
infrastructure needs of remote communities.”

In addition it was intended that the project would investigate opportunities afforded by end use
applications, where considered relevant to the proposed outcomes. It would also look at the energy
aspects of such other infrastructure needs required by communities to ensure an appropriate,
satisfactory and sustainable quality of life remote from conventional infrastructure support.

CAT’s charter is to assist remote Indigenous communities with regards to technology transfer, the
provision of renewable energy systems being one such technology and one that can assist communities
to be more sustainable.  Thus the aims of CAT and ACRE are in tune and point towards achieving more
reliable energy supplies in remote communities. In addition CAT is located in the heart of remote
central Australia and was ideally placed logistically to carry out a survey of remote Australia.

It was anticipated specific project outcomes would include:

• ascertaining current perceptions of a cross section of people living in remote areas with respect to
renewable energy systems;

• profiling a selection of owners, users and operators of conventional remote area electrical power
installations against current technological and economic options for delivery using renewable options;

• ascertaining the capital, operating and maintenance costs of remote electrical power systems;
• determining the strengths and weaknesses of presently operating remote electrical power systems

that utilise renewable energy options;
• identifying, where possible, within the constraints of the project, needs and latent demand for

efficient end use technologies which could take advantage of renewable energy systems;
• determining the impact of pricing and tariff setting on system selection, in particular, the impact

of uniform tariffs and fuel subsidies; and comment on the availability of appropriately skilled and
adequately trained resources necessary to provide for ongoing system operation, maintenance
and extension.

While the results in this report address most of the above outcomes it is thought that the economics of RE
use in remote areas has not been investigated as fully as originally envisaged. A scarcity of complete hard
data was one reason for this omission. The economics of RE use has been investigated to some extent in
the case studies.

1.0 Introduction
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While over 85% of Australia’s population reside in its major coastal centres, the remote regions of Australia
are used for agriculture, mining, tourism and are home to many of its Indigenous people. The provision
of electrical energy over such vast areas is difficult and usually falls back to small individual systems for
communities, homesteads and mine sites. Power systems include electricity supplies for business,
commercial, community and domestic purposes.

Renewable energy options have been a salient feature of outback living for many decades. The galvanised
iron windmill, ever present on the skyline during the early part of this century, was commonly used in
remote areas for water pumping. During the late 1970’s and early 1980’s photovoltaic (PV) systems
made their first tentative appearance as alternative systems for providing electricity to isolated
households. The early systems were expensive, used primitive electronic controls (by today’s standards)
and were often not well understood by either the user or the supplier. It was not surprising then that
these renewable energy systems did not gain much of a foothold and that in some cases the technology
produced an adverse consumer reaction. Also around this time small diesel generating sets became
cheaper and more reliable meaning that even the windmills began to be replaced with fossil fuel
burning options.

Another factor, which has worked against the penetration of renewable energy options, has been the
modernisation of the outback. Better communications, roads, television and radio has driven the outback
community to demand the appliances that their urban dwelling counterparts accepted as essential.
While early this century cooking in the outback was usually on wood fired stoves the consumer demand
now is for gas and electric stoves and microwave ovens. Hand powered washing machines have been
replaced by electric powered, automatic options and air-conditioning is viewed as essential in many of
the hotter, remote parts of Australia. The trend towards increased electrical loads has made it even more
difficult for renewables to compete on straight economic terms with diesel generating sets. This trend
towards increasing electricity consumption has meant that the market for renewables in Australia faces
a completely different demand pattern than that which exists in many of the developing nations. (For
example, the demand in many countries in SE Asia and the Pacific consists of around 100W of lighting
and sometimes a radio or TV adapter outlet).

By the end of the 20th century the renewable energy industry in Australia has matured and is now well
established to offer alternative sustainable solutions to meet the needs of remote area power and water
provision. Australia leads the world in some areas of RE, such as solar hot water heaters and high efficiency
photovoltaic cells. A solar radiation map of Australia emphasizes the extent of the sunlight resource availability
and its match to remote Australia. For a number of reasons, however, there has only been limited penetration
of RE for power supplies into remote areas. The aim of this project has been to identify and quantify some of
the barriers holding back the penetration of RE in this sector. By identifying the problems and having a
realistic picture of the consumer reaction to RE it is hoped that ACRE and the renewable energy industry will
be able to work together to market renewable energy systems and to provide long term, sustainable solutions
for remote areas. In addition, by establishing a strong home market for renewable energy systems it is
anticipated that the technology flow on to the rest of the world will be made easier.

The market study began in early 1997 with a one-year paper study of the provision of electricity in
remote Indigenous communities. A progress report was drafted in May 1998 that summarised work
during the first twelve months and outlined directions for the remainder of the project. By mid 1998
the project changed pace and moved on to intensive fieldwork. The field work involved travelling many
thousands of kilometres visiting remote communities, including Indigenous communities, pastoral
properties and tourist ventures. A large database of information was built up and a number of case
studies written. The fieldwork lasted a little over one year and was completed by August 1999.

A separate mail out of questionnaires to over 1270 pastoral properties was initiated during the second
quarter of 1999. Follow-up phone interviews were then carried out, especially of pastoralists who indicated
in the mail-out survey that they had a renewable energy system.

The aim of the market survey project has been to discover what is actually out there in terms of RE
hardware, to investigate whether it is working and to discover what people currently think about renewable
energy. In this regard it must be stressed that the survey has not been carried out primarily as a market
strategy to promote renewable energy. In fact some effort was made to ensure that there was no suggestion
that the survey team were involved in promoting renewable energy. Otherwise any information gained
would be suspected of being biased. It is, of course, anticipated that the report will lead to a more
successful industry once the shortcomings and strengths of the present market have been identified.

2.0 Background
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Remote area renewable energy systems in Australia have generally had a limited market. One early
player, and still one of the largest with over 2.5 megawatts of photovoltaic power systems installed
across Australia, has been the telecommunications industry. The lead company (now Telstra) began
installing solar photovoltaic systems in remote areas to service repeater stations as early as 1974. For
this very specific purpose they found that PV systems proved to be more reliable and cost effective than
conventionally powered sites. These types of system differed, however, from consumer demand driven
systems in that the load was generally well known and reasonably constant. In addition the outage
costs were very high meaning that a considerable level of over-engineering could be put into the
systems economically.

The early 1980’s saw renewable technologies, PV in particular, seriously marketed for the first time in
Australia to a wider market. The image was a source of “free” environmentally friendly energy that
never ran out. Some of the driving force at this stage was provided by the oil price shocks of 1974 and
1979. The technology available at this time, however, was not up to the hype of the marketing people.
Solar modules at this stage unfortunately did not last as long as expected (1).  Marketed cell efficiencies
were not found to be obtainable in practice and the ancillary equipment such as regulators and inverters
were relatively crude and unreliable. The result was often poor quality power systems and short system
lifetimes: - and a number of disgruntled consumers.

The past fifteen years, however, has seen considerable improvements in renewable energy technology.
For the PV industry the improvements have come on two fronts. Firstly a lowering of panel costs and
increased panel reliability. Lower costs have come mainly due to economies of scale in production and
the same scale has lead to better quality control and hence increased reliability. On the second front
there have been considerable improvements in the balance of system (BOS) components. Modern
electronic inverters now produce a sine wave output which is of better quality than the power output
at most grid connection points. Control regulators incorporate multi-stage-charging regimes to ensure
longer battery life and telemetric monitoring enable system status to be controlled at a distance. The
improvement in storage batteries has, however, not kept pace with other areas and still remains
intrinsically the weak point in the balance of system components. The use of sustainable energy concepts
in building design has advanced considerably over the last two decades and together with new materials
and the possibilities of combining PV panels in building fabric are leading towards exciting alternatives.
The wind energy industry is now a mature industry capable of producing some 1200 MW pa. with the
lead being taken by Europe.

In Australia the renewable energy industry has also matured, with a representative industry body, the
Solar Energy Industries Association (SEIA) and approximately 6,400 people employed. By the end of
the nineties over 200 companies were involved in the design and installation of renewable power
systems in Australia (2). More than 50% of these companies had provisional or full accreditation in the
design and installation of renewable energy systems, as given by SEIA. Solarhart, the WA based solar
hot water company, is now one of the worlds leading producers of solar hot water systems.

The release of new standards by Standards Australia for “Stand-alone power systems- safety
requirements” (AS 4509.1-1999) and “Stand-alone power systems- Installation and maintenance” (AS
4509.3-1999) will further increase this professionalism and result in greater reliability and safety of
renewable energy systems. The Solar Energy Industries Association has become an industry voice
such that the industry as a whole can be represented and standards can be upheld.

While the main thrust of the wind energy penetration has been towards grid linked applications PV has
been more focused towards RAPS applications. The high capital cost of PV panels has meant that
market penetration has been geared towards market segments that have been traditionally expensive
to service. It has been suggested that renewable remote area power supplies (RAPS) are cost effective
for replacement of small diesel systems of less than about 30 kW. It is further expected by the industry
that PV-based RAPS will move into the market of larger community sized systems as the cost of PVs
decrease (3).

Good market information is obviously crucial to the success of any research and commercialisation
strategy for renewable energy. The present survey thus was designed as a market survey of RE in
remote Australia. In particular: to ascertain the consumer attitude to RE installations, to seek the
strengths and weaknesses in the current market and to identify new markets. The focus on remote
areas was because conventional wisdom said that where the cost of fossil fuel was high and connection
to a grid was prohibitive RE should have a competitive advantage.

There have also, however, been significant barriers to the use of RE in remote locations, some of which
are listed in the box below. The project aimed to look at these barriers in more detail to ascertain
whether they were limiting the growth of RE and to see how they could be overcome.
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Originally anticipated barriers to RE uptake
in remote areas

• High up-front systems costs for renewables compared with conventional energy supplies.

• Lack of appropriately structured financial packages and third party ownership models.

• Failure to reflect externalities in the price of electricity from conventional fossil fuel sources.

• Limited options given by power authorities and energy advisers as to power sources.

• Perceived and real load restriction issues.

• Lack of long term good track record, giving rise to reliability concerns

• Poor systems design, installation and maintenance methods.  Until recently there has been no
design standards, or recommended practices for maintenance and installation of renewable
systems (excluding the general electrical standards) which has led to unreliable and in some
cases, unsafe systems.

• Lack of knowledge of the available primary renewable energy base to determine best options in
power generating source resulting in incorrect choice of power source.

• Unequal technology and information availability across the balance of system components.

• Lack of user understanding and knowledge through limited exposure and education.

• Inequitable financing arrangements for the choice of energy systems.

• Limited industry representation and general power industry lack of knowledge.

• Pressure from both the suppliers of energy and the producers of consumer appliances for
households to use more and more energy.

• Lack of subsidies from government to get the ball rolling.

• Inability or unwillingness of consumers to modify lifestyle patterns to accommodate the load
available from renewables at today’s costs.
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The Geographic Scope
The exact definition of remote used for the market survey has not been strict but focused on communities
and households that were further than 50 to 100 kilometres from any main support centre. Main
support centres include towns such as Alice Springs, Mt Isa and Broome. This loose definition puts the
geographic area of concern as the central and northern regions of the nation. This region extends from
the north-west of WA across most of the NT to the arid north of SA, and northern QLD including the
Torres Strait Islands. The area thus covers most of the non-grid-connected areas of Australia with the
exception of the south west of WA and non-grid areas in Tasmania.

The Target Sectors
Initially five potential candidates were looked at that might be amenable to renewable energy solutions.
These were:

• Indigenous communities
• pastoral properties
• mining operations
• communication installations
• tourism and other sites

The mining industry is most often a very energy intensive one. The industry, when located away from
a utility-based power network, will generally install its own conventional power generation facilities.
These installations can be very large. For example in Western Australia, of 39 mining installations
which were known to operate their own power stations external to Western Power, none had installed
generating capacity below 2 MW (4).

The size of the generating facilities in mining communities, and the absence of storage, places them in
the same category as normal grid systems. The opportunities for diesel displacement by renewables
are two fold – the first is the use of solar water heaters, PV panels, wind generators etc as fuel savers
– typically to a limit of 30% penetration before storage and more sophisticated control systems are
necessary. The second is to add renewables and storage, thereby offering the potential to also reduce
diesel capacity.

There is also some potential in terms of workforce housing and peripheral activities such as
communication in various remote sites that are linked with the mining industry. One example would
be the 54 communications repeaters that are part of BHP’s railway line between Port Hedland and
Mount Newman. Another would be a possible project in the Tanami (NT) to provide RAPS for Indigenous
communities close to a mine site. The present survey then has excluded for most purposes big mining
operations.

The other area that has been excluded from the present survey has been the telecommunication
sector. Telstra has in the past done a large amount of work specifically on PV, with remote repeater
stations and telephone systems throughout Australia. While it is realised that telecommunications
represents the single largest user of PV renewable power systems throughout Australia, it has been
decided that this is a specialist industry where the people concerned are familiar with the technologies
and choices available to them.

Thus the list of candidates from potential sectors was reduced to three with the focus of the present
survey starting with Indigenous communities, moving to pastoral properties and then finally to tourism
and other sites.

Although there has been some previous research work done (such as in the pastoral area), particularly
on a state-by-state basis, there appeared to be little reporting done which ties these efforts together on
a national basis. There was also a need for an assessment that goes right across the board for all types
of remote power installations, with a great lack of information especially concerning the use of energy
in remote Indigenous communities.

• Indigenous Communities
Around 1350 remote Indigenous communities were identified in remote areas of Australia. Existing
studies were utilised such as the 1992 Health and Infrastructure Needs Survey (HINS) and the 1997
Western Australia Environmental Health Needs Survey (WA-EHNS). These studies identified population
data and the source of energy supply for all known Indigenous communities in Australia. As the final
stages of the report were being written the update of the HINS study the Community Health and
Infrastructure Needs Survey (CHINS) was being published by the Australian Bureau of Statistics (5).

3.0 Project Scope
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All sites identified as remote were in the NT, SA, WA and QLD. Communities in other areas of Australia
are generally located sufficiently close to a non-Indigenous service centre to preclude them from
consideration. The complete national database suggested that in fact no communities in TAS, VIC or
ACT could be considered remote by the project definition used and that only a couple would fit the
definition in NSW.

There is a high interest in renewable energy power provision by funding bodies such as ATSIC and
various resource centres. Maintenance and operation difficulties are, however, large and there have been
a considerable number of failures in renewable energy systems in Indigenous communities throughout
Australia. There is a particular need to look at the issues involved, how power supplies are chosen and
what has been the operating experience of both conventional and renewable energy systems in the past.

• Pastoral Properties
Over 1270 pastoral properties were targeted for a mail-out questionnaire. This was out of a total of
approximately 1500 remote pastoral properties on pastoral leases Australia-wide. All properties were
in remote areas of NT, SA, WA and QLD. This number does not cover non-leasehold properties and is
obviously much smaller than the total number of pastoral properties in Australia. It would, however,
be representative of the larger remote properties in the country and would include properties that
mainly did not have grid access. The pastoral industry as a whole has proven to be conservative and
diesel generator systems have been the most popular choice for power generation for homesteads in
the past few decades. In most cases, the people owning or working on the land are directly responsible
for their own power systems, including choice of system, maintenance & repair, running and replacement
costs. There is, in this market sector, a variety of opportunities and obstacles which exist for the
renewable industry in terms of water pumping options, different load profiles (dependent on type of
primary industry) and choices in electrical loads.

• Tourism and Other Sites
These consist of, in the majority, roadside inns, tourist destinations and parks sites. Information for
these sites is much more difficult to assess, although there is a definite market potential for the
renewable industry in this area. Due to its high profile nature, this could possibly be one of the most
influential markets in terms of shifting public opinion. Often such sites have a high level of interface
with the travelling public with visitors being able to see for themselves what can be achieved with
renewable energy systems. The Government has recognised the importance of overseas travellers
obtaining a good image of Australia by its efforts to portray the Sydney Olympics as a green Olympics.

Existing Information
There have been a number of studies which have investigated certain areas of the remote power
provision market including:

• “Opportunities for Distributors to Supply RAPS” by Dr Muriel Watt and Mr Iain McGill (UNSW,
July 1994). This study was a survey-based assessment of recipients of the RAPAS grant in New
South Wales.

• In Western Australia there was a broader market assessment “Study into Power Provision Policies
for Remote Areas in Western Australia” by Joseph Wyder, Robert Fraser and Trevor Pryor (MUERI,
May 1995)

• Specific studies examining energy issues for pastoralists include the study “Barriers to the Use of
Renewable Energy in Western Australia” by Frank Harman, Laura Stocker, I. Walker and M. Stirling
(ISTP, MU, 1991) and “Potential for Photovoltaic Applications on Remote Pastoral Leases in Western
Australia” by C. Burton and A. Piper (Solar Energy Research Institute of WA, 1981). Y. Clark and W.
James produced an update of the same report in 1984.

The survey by Watt and McGill indicated that not only has the RAPS industry in Australia improved
dramatically in the past decade or so, but also that there were situations where unexpectedly RAPs
systems outperformed grid-connected systems. For example they looked at particular remote households
which chose high cost grid line extensions and households with RAPS systems. The grid-connected
households chose that option for reliability of supply and power quality of supply. It was found in fact
that RAPS system owners had fewer power outages and fewer problems with quality of supply. Remote
householders surveyed who had chosen RAPS systems had actually done so because of the high up-
front capital cost of connecting to mains electricity supply. The customer satisfaction with RAPS systems
has also increased between the initial survey in 1987 and the final survey in 1992.

Another significant observation from the survey of Watt and McGill was their finding that most householders
owning RAPs (78%) also performed regular maintenance on their systems. Maintenance issues in particular
had only rated as fourth in problems and potential problems for RAPS system owners.



Final Report

13

The data collection for the project was divided into three main stages, these being:

1. Desktop Study
2. Field Survey
3. Case Studies

1. Desktop Study
 In order to obtain a clear and unbiased picture of the current status of the renewable energy market
in Australia, an initial series of databases was established. As discussed above the type of sites surveyed
included the sectors:

• Indigenous communities
• Pastoral properties
• Tourist and other sites

Database information includes the name of the site, its approximate population, nearest regional
centre, the type of site (pastoral - cattle, Aboriginal outstation, tourist venture), how power is provided
to the site, how water is provided to the site and the types of infrastructure which exist on site.

Different sectors were analysed separately and then a broad analysis was carried out for each state /
territory (to pool figures for Indigenous, pastoral, tourist and other sites). Some calculations were also
made to give figures for NT, SA, WA and QLD combined, to provide an overall picture across the remote
areas.

Information for the databases came from a wide variety of sources, many of which were confidential. For
data pertaining to Indigenous communities, such as the HINS data, a confidentiality agreement had to be
entered into with the owner of the information (in this case ATSIC).

2. Field Survey
Once the initial information was gathered, the database was examined with sample sites from each
category being selected for a site visit and detailed survey. Flexible site survey forms were designed to
take into account the nature of the site, the type of power and water supply available and the variety of
people that have an interest in this infrastructure.

A series of sites were randomly selected for survey – random in the sense that no concern was given as
to whether the system to be surveyed was thought to be a successful system or not.

The selection was also based on a combination of efficient logistics and the desire to obtain a wide
geographic coverage. Prior to a field trip to a certain area, permission to visit was sought from communities,
either by phone or a cover letter being mailed or faxed. If permission to visit was denied, other communities
in the same area were contacted. An itinerary was then built up that maximised community visits to a
certain area. Suppliers / installers of RE equipment were also contacted in the area when convenient,
but this was not always done. This latter omission formed a deliberate part of the strategy - not to ignore
industry experience altogether – but simply to give customer feedback the highest priority. Due to time
and financial constraints, if a choice came between talking to suppliers / installers in an area or visiting
more RE customers, it was the customers that were visited.

The survey of Indigenous communities included surveying, where possible, the caretaker/traditional
owner of the site, the essential services officer, some members of the community and the resource
centre officer responsible for the site.

In order to obtain a profile on service provision, the survey for pastoral properties included surveying
the owner, manager or caretaker and other persons living on site. (Where this was not possible, persons
spending a large quantity of their time on site were included in the survey). Fewer pastoral properties
were necessary to field visit (c.f. other sectors) as the consumers generally had a good knowledge and
frank opinion of their systems which they could articulate easily (and readily) over the phone. This fact
also aided in overcoming budget constraints in gathering information.

‘Tourist and Other Sites were visited mainly when they coincided with field visits to other renewable
energy sites. This included surveying roadhouses, remote places of accommodation, parks sites and
demonstration sites.

4.0 Data Collection Strategy
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Indigenous Communities
An initial starting point for the desktop study on Indigenous communities was the Aboriginal and
Torres Strait Islander Commission (ATSIC) 1992 National Housing and Community Infrastructure
Needs Survey (The HINS Database).  This database gave information regarding the water and power
supply for each community and outstation, the population for the community and its distance from a
major centre.  It also lists the ATSI (Aboriginal and Torres Strait Islander) organisations, which are
responsible for providing infrastructure for the community/outstation.  The HINS database on its own
provided a valuable starting point for the identification of communities, but as far as specific information
relating to renewable energy systems it was found to be quite out of date by mid 1999.

The Aboriginal and Torres Strait Islander Commission (ATSIC) services over 175,000 people (ATSIC 1992
National Housing and Community Infrastructure Needs Survey - Australian Construction Services) of
which around 70,000 live in remote communities or outstations. Each state has regional ATSIC offices to
look after a specific area.  Linked to these regional ATSIC Offices are a number of Aboriginal corporations,
communities and enterprises.

The 70,000 remote inhabitants live in around 1,100 communities ranging in size from single family
outstations to large towns. Of these, two thirds live in 94 large communities with a population greater
than 200 people and 75% in communities greater than 100 persons. Communities with a population
of greater than 100 persons would usually have a community run power station. In WA most communities
as small as 50 persons have an ATSIC funded community power station and in the NT, PAWA consider
communities above about 100 persons for the establishment of a utility run station.

Figure 1 shows the remote population for the three states and the NT.  Note that the exact number of
small Indigenous communities is a bit “fuzzy” as some listings omit or include outstations depending on
whether or not they are occupied at the time of the information gathering. The number of small communities
or outstations with populations of less than around 50 persons is particularly difficult to pin down but
is probably somewhere around 1000 nationally. Up to recent times it is these communities that have
been targeted for renewable energy systems.

An outstation is defined as a small family based settlement of Aboriginal (or Torres Strait Islander)
people beyond the present practical delivery limits of municipal type services and infrastructure. Most
outstations are linked to a larger community and have services provided in terms of housing, power,
water and similar services by the community council. The population of outstations is highly variable
over time. As some sites are of significance to Aboriginal people, there will be periods of time which
need to be spent at these sites, but they may not necessarily be long term living sites. There are also
sites which, although they are considered home to Aboriginal people, are unable to be occupied year
round due to flooding, lack of access or seasonal water supplies. An outstation can only be established
(formally) and seek funding from ATSIC if there is a permanent, good water supply and if the site will
be normally occupied year round.

The main aim of the study has been to undertake a market survey of renewable energy applications for
remote area power supplies in Australia. A key requirement of the methodology was that it could not
be carried out in any way that could be interpreted by the market as promoting renewable energy.  Any
such slant would of course produce biased information and not be a good indication of the consumer’s
viewpoint.

It was anticipated of course that the market survey would identify market failures and opportunities,
to in turn give a firm foundation for a future market strategy. Thus considerable effort was taken in the
process of gathering information to be as impartial as possible.  To this end, the survey documents
success stories along with failures and problem areas of RE systems.  During the survey process,
however, it was found that there was some conflict between what the market relayed and what purveyors
of renewable energy relayed, particularly with regards to the functionality of individual RE systems. In
all cases the market attitude is expressed in this report.

The Desktop Study
The initial desktop exercise was to provide background data on the types of power supply systems
(including for water pumping) in remote areas. The reason was to gain a quick overall picture of the
current market status and to target areas for more detailed field survey work.

A different survey methodology was needed for each sector.  However, effort was made to keep the
thrust of the sector specific survey methodologies focused on obtaining a sense of the market.

5.0 Survey Methodology
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Cultural issues are also important in the permanence of outstations. If the death of an important
member of the community occurs, ‘sorry business’ ensues, which may result in members having to
leave the site for a period of up to two years. In most cases, the period of enforced absence is much
less, and in some cases, people will simply move to another area of the same site. In such cases of non-
occupation it is unlikely that outstations would need any services.

In recent times outstation resource centres have been established to service outstations. These resource
centres will often be affiliated with larger local communities and usually based in the larger communities.
Some of the larger resource centres are currently handling anywhere between two outstations and
twenty outstations.

The number of Aboriginal and Torres Strait Islander remote outstations has been growing throughout
Australia since the early 1970s. The majority of these settlements are located in the Northern
Territory, Western Australia, Queensland and northern South Australia. All three states and the
NT have large areas of land which are not serviced by a utility grid network and in many cases, a
large quantity of remote sites are not serviced by sealed roads.

Pastoral Properties
Information on pastoral properties came mainly by contacting the property owners themselves via a
separate mail-out survey and by phone contact. For the mail-out, the field survey questionnaire form
(see Field Survey section) was modified with a broader range of questions included (especially to include
more on diesel fuel use). The pastoral property survey form is included in Annex A.

The number of pastoral properties in Australia was identified from list of pastoral leases. Pastoral survey
forms were sent to Northern Territory (NT), South Australia (SA), Western Australia (WA) and Queensland
(QLD) remote properties based on pastoral lease lists (numbers mailed out indicated in Table 1). The
addresses were obtained as follows:

•  NT from the NT Department of Lands Planning & Environment (211)
•  SA – obtained from the SA Pastoral Board / Rangelands (218)
•  WA – obtained from the WA Pastoral Board (513)
• QLD – obtained from the Department of Natural Resources, QLD (328)
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Figure 1: Remote Indigenous Population for the States and Territory

Table 1: Pastoral survey mail-out November 1999
RTS = Return to Sender

TN AS AW DLQ latoT

tneS 112 812 315 823 0721

denruteR 14 97 69 44 062

STR 2 4 72 1 43
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For NT, SA and WA survey forms were sent to all properties on the pastoral lease list. QLD differed in that a
pastoral lease list was not available for the whole of the state. Instead a list of property names and addresses
was purchased on a basis of council areas. For the current mail out ten council areas were chosen to be
representative areas of remote pastoral properties. The selection criterion was that the area be in central,
western or northern Queensland. (I.e. where properties were more likely to be remote from the grid by a
considerable distance.) The council areas chosen were Barcoo; Boulia; Bulloo; Carpentaria; Cook; Diamantina;
Longreach; Mt Isa; Richmond and Winton.

The pastoral survey was designed early in 1999 and trialed in April. Ten trial survey forms were sent
to properties around Alice Springs. Two were promptly filled out and sent back. Some of the other
properties were contacted by phone. One property was visited in person (about 50km away from Alice
Springs). Based on the feedback, the survey form was then modified and  printed off in volume.

A total of 1270 survey forms were mailed out in mid 1999. The aim of the survey was to ascertain the
energy supply situation and in particular the attitudes to and existence of RE systems on remote
pastoral leases. Table 1 shows the final status of the pastoral survey. The results discussed in this
report include those responses received by the CAT Alice Springs office on or before 22 November
1999. Results were entered into a spreadsheet for analysis.

As an extension to the mail out survey, brief supplementary telephone interviews were conducted with
pastoralists who indicated they used RE technology for electricity generation. These interviews aimed
to establish a more detailed view of pastoralist’s experiences with and attitudes toward RE. They
covered issues such as overall satisfaction, cost effectiveness, RE system reliability and general attitudes
toward the RE industry. Most respondents with RE were contacted (49 of 55) with the remainder
unable to be contacted for various reasons.

A smaller number of respondents (12 properties) with no RE component were also contacted directly
by telephone. These people were questioned on their attitudes toward RE technology, the conditions
under which they might consider installing RE and certain questions relating to their existing
diesel systems. An assessment was also made on where these pastoralists generally received
information concerning RE. These interviews were intended to supplement comments made by
respondents on their attitudes toward and experiences with RE.

Tourist and Other Sites
Information on other sites, such as tourism, was somewhat more difficult to source. National Parks and
Wildlife Offices contributed much valuable information. A number of remote roadhouses were questioned
on energy use patterns and their attitudes to using renewable energy during the main field survey. There
was some overlap between pastoral properties that carried out tourist activities and also Indigenous
communities that also carried out tourist activities. Some major tourist sites such as Kakadu and the
Daintree area were targeted for field surveys.

Other Information
In regions where there was a dearth of “on the ground” information, power system suppliers / installers
and utility bodies acted as a secondary resource. Often, however, such sources were not able to provide
accurate market information other than the installed capacities of the power and water systems and
often biased reports of consumer satisfaction. In general the discrepancy between installer information
and actual surveyed installations led the survey team to distrust information which had not been “ground-
truthed”. Supplementary information came from sources such as magazines, lifestyle programs, power
system installers and utility bodies.  A variety of information was also available through state Office of
Energy groups, the Department of Primary Industry and Energy, the Department of Industry, Science
and Tourism and various research groups (including universities) throughout Australia who have looked
into specific areas.
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The field survey was the core activity of the present survey. Early in the project a formal questionnaire
was developed to elicit information on the physical integrity of the energy supply systems as well as
the attitudes of the people using the systems.  Several survey forms were drafted for the different
sectors (see Annex A) which were used for field visits. The design of the survey form took into account
technical, sociological, economic and other aspects that were associated with choice of energy supply
and demand on the site. The survey was modelled on the HINS survey and other Australian Bureau
of Statistics Surveys to try and ensure no pre-empting of answers and to cover all aspects. Because
many of the questions in the form were often not applicable to specific situations the form was used
more as a checklist for the surveyor rather than as a form that required a respondent to answer all
questions.
As it was decided to target Indigenous communities in the first instance, the survey form was either
filled out by the surveyor in conversation with a community member or filled out with the assistance of
a community resource centre. Questions were thus kept fairly simple, with scope to include additional
detail as supplementary information. The questions were also designed with the fact in mind that it
was mostly sites with a renewable energy system that were visited. Trials of the questionnaire form
confirmed that with the large variety of different situations existing in the field that the checklist
methodology was the best way to use the form.

The selection of communities to be visited was based on a combination of efficient logistics and the
desire to obtain a wide geographical coverage. The result has been that 9 main areas have been covered
in remote Australia. These areas have included:

• The Anangu Pitjantjatjara (AP) lands in northern South Australia,
• Communities in the Northern Territory around Alice Springs to a distance of around 600 km.
• A small number of communities centered around Tennant Creek in the Northern Territory.
• Communities in the “Top End” centered around Darwin (extending from Port Keats in the west to

Arnhem Land in the east) in the Northern Territory.
• Western Queensland communities centred on Boulia.
• Cape York communities in northern Queensland including the Daintree.
• Torres Strait Island communities in northern Queensland.
• Kimberley communities in northern Western Australia.
• Pilbara communities in northern Western Australia.

As of mid 1999 project staff had visited some 134 sites, which included 195 separate power supply
systems and 170 water supply systems (some sites had multiple systems). The breakdown of field
visits by state and territory for each sector is given in table 2.

Individual visits consisted of a physical examination of the installed systems, photographs and interviews
with the users. Roofs were climbed and the number of panels were counted and identified, batteries were
checked and where possible voltages measured. In some cases logbooks provided a wealth of information.
Operation of the system was checked by visual indication usually by making sure a load (such as a light
or a refrigerator) was working. Solar bores were checked by overriding the storage tank float switches to
ascertain a positive pumping action. This level of detail was necessary as in some cases we were assured
that the system was working but on examining the system found the opposite to be the case.

The Field Survey

Table 2: Field visits by State and Territory

yrotirreT/etatS SUONEGIDNI LAROTSAP TSIRUOT LATOT

TN 05 8 9 76

AS 71 1 2 02

AW 71 0 9 62

DLQ 4 5 21 12

LATOT 88 41 23 431
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The sites for case studies were selected from the field survey sites that emphasized one or a range of
significant issues relating to the project objectives. Because of the volume of information obtained the
case studies are contained in a separate volume

The methodology for the case studies was site specific.  Some case studies made use of existing data-
logging facilities that were able to provide objective data on the performance of systems. Others made
use of a wealth of information that consumers gave directly about their systems – in terms of history,
opinions, attitudes, technical data, costs, etc. A synopsis of the information gathered from the case
studies is included in the main report.

People interviewed ranged from individual householders to community resource personnel. Considerable
language difficulties were experienced and wherever possible representatives of the community were
interviewed who could answer the survey questions as reliably as possible. Care was taken not to be
intrusive and in many cases this meant that interviews were not possible with every member of the
community who had access to a RE system. In addition information gained from community members
was checked against the physical evidence. For example if people suggested that there were problems
with the batteries the condition of the batteries was checked to verify the complaint.

As a separate exercise and a further cross check, the system suppliers, if they could be identified, were
quizzed on the details of the installation. In this regard the response from suppliers has been erratic
with some very cooperative and some wary both of owning up to failed systems and to giving away
trade secrets on successful systems.

Again it must be emphasized that in all cases considerable effort was given to ensuring that the
surveyors were not seen to be biased either towards or against renewable energy. What the market
survey was after were unbiased opinions and so any hint that we were for (or against) such systems
could have influenced the responses. Obtaining unbiased opinions was in some cases very difficult as
a polarisation of interests was obvious. For example in the Daintree a lobby group pressing for a grid
extension was overtly hostile to an opposing group who wanted RE to remain the main supply option
for the region.

A separate database of all sites that were field surveyed was constructed, providing considerably more
detail about each site than the desktop databases. Much of the statistical analysis in this report is based
on the field survey database. In addition to the written documentation a great amount of photographic
evidence was obtained during the field visits to record system status and site conditions.

Type of Electricity Supply to ATSI Communities
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In 1992, ATSIC commissioned a survey to determine ATSI housing and community infrastructure
needs. All known and populated sites were included in this survey. The result of this, the HINS database,
has a comprehensive set of information of communities and outstation sites throughout the Australia.
The database gives information about power supply type, population, water source and other matters.

It was anticipated during the planning of this project that the HINS database would form the core of
data for the Indigenous sites in Australia. Telephone surveying during 1997, however, has shown that
the information in this database to be well out of date, particularly with a significant growth in the
number of outstations. For example, in the Pitjanjatjara lands in South Australia, the original HINS
listing gave 78 outstations and communities. Based on updated information from the Pitjanjatjara
resource centre, fifteen of these sites are no longer populated and there are thirty-six new sites, which
were not included in the HINS listing. Data on the remaining 63 sites regarding power supply was only
correct in approximately 60% of sites. Similar levels of inaccuracy in the 1992 HINS data have appeared
during the surveys carried out throughout the Northern Territory, Western Australia and in far north
Queensland.

Thus, although the HINS database was a good starting point, it was necessary to obtain information from
other sources. In this regard ATSIC regional offices assisted in giving information on contacts for resource
centres and community councils. They do not, however, keep listings on individual outstations in their
regions - this information must be found from the community councils and outstation resource centres
directly.

As of 1992, only 72% of communities surveyed (HINS) had an electricity supply, with communities in
Queensland, South Australia and the Northern Territory regions having the lowest level of supply. The
number of sites relying on generator power (as opposed to renewable power and town supply) was
found to be 56%, with only 20% using renewable power systems for electricity supply.

From this information alone, there was an obvious reliance of remote sites on diesel fuelled power
systems (domestic and central community generators). The real costs involved in running these systems
were estimated to be in the range of 20c to as high as $2.00 per kilowatt hour. These costs are as opposed
to the rates of around 8 - 16c per kilowatt-hour paid in large towns where utilities provide power on main
grids. Note that the actual cost of supply is not usually the cost of electricity in communities to the
consumer as most states have a subsidy scheme to equalise the costs throughout the state. In recent
years there have been moves, however, to make sure that real costs are passed on to consumers.

Field Visits: Indigenous Communities
As mentioned, the target group of communities to be field surveyed was selected from the database of
communities obtained from 1992 Health and Infrastructure Needs Survey (HINS) and the 1997 Western
Australian Environmental Health Needs Survey (WA-EHNS).

A total of 88 Indigenous communities were field surveyed in northern WA, northern QLD, NT and
northern SA. Sites in northern SA, Tennant Creek, western Queensland and around the Central Australia
region were visited by vehicle from Alice Springs. Sites in the “Top End” were accessed by vehicle out
of Darwin. Northern Queensland communities were accessed either directly by air (Torres Strait) or by
vehicle from Cairns. Kimberley communities were visited as part of delivering a new vehicle to the CAT
Broome office with a 5000 km trip which also visited sites via Katherine, Kununurra, Warmun, Halls
Creek, Balgo, Yagga Yagga, Fitzroy Crossing, Derby and the Dampier Peninsular. A separate air trip to
Broome enabled communities in the Pilbara region to be accessed by vehicle from that centre. The
total number of kilometres travelled in performing the survey has been prodigious with many nights
spent camped by the roadside ready for the next day’s work.

Site Details
Typically the sites surveyed were small outstations consisting of between one and five houses; perhaps
with a workshop and almost always with a bore water supply. The average number of inhabitants was
14, with a range from 3 to around 50. The sites were remote; the average distance to a regional centre
was 280 km (70 km to nearly 1000 km).

6.0 Survey Results: Indigenous Communities
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From the data gathered during the field surveys and supplementing the information with data from the
databases and telephone calls to the communities or community resource centres, a reasonable picture
has been obtained of the present market penetration of renewable energy into remote Indigenous
communities. The analysis shows that the greatest number of communities with existing renewable
energy systems are located in the NT (157) followed by SA (48), WA (30) and QLD (8).

Figure 3 shows this break-up for the three states and the NT. For South Australia, nearly all the systems are
located in the AP lands. The low number of systems in Queensland may be indicative of the generally larger
community sizes in that state and the relatively recent move to outstations.

Figure 4 gives the size distribution of PV systems in Indigenous communities, visited as part of the
present survey obtained from the database of field survey information. The distribution shows two
peaks at around 1.0 kW and 3.0 kW. The systems above 10 kW are presently limited to a handful of
sites. The peak at 1.0 kW would consist of mostly stand-alone solar systems and the peak at 3 kW
would refer to mostly diesel - solar hybrids. For Indigenous communities the main penetration of
renewable energy systems has been for outstations and in small communities of less than 50 persons.
Our current estimate of the penetration rate is that some 250 communities out of a possible 1250
(20%) have some form of RE system. This estimate would mean at most 1000 communities could move
to RE systems in the future. The move to RE systems in outstations and small (<50 persons) community
level would be complicated by the large degree of population fluctuation prevalent in these communities.

Our surveys have shown a high degree of non-occupancy in the outstations visited with many being
used for short-term social and cultural stays.

Profile of Systems
The total installed PV surveyed was over 243 kW coming from nearly 3400 panels. The average number
of panels per house (for PV powered houses) was 8 giving around 0.63 kWp per house. A total of 2201
batteries were examined. In terms of break-up of battery types it was found that 67% of systems used
flooded cells and 33% GEL cells. Nine communities surveyed had a wind component as part of the
renewable energy system and two communities had a genset battery system with no renewables.

Excluding the 450 kW wind system at Thursday Island (installed 1997), which was really a grid connected
system, the largest RE system examined was the one at Coconut Island in the Torres Strait. This
system consisted of 25.7 kW PV and 8 kW of wind coupled to two 86 kW diesel gensets. At the time of
the survey the renewable component was not operational due to battery failure, inverter failure and
control system problems. In addition the system had suffered three successive wind turbine failures.
During the visit the community electricity supply was solely generated by two recently installed 150
kW diesel gensets.

The next largest system looked at was a hybrid system at Yagga Yagga in WA. This system, which was
commissioned in March 1998, had 20 kW of PV and 150 kW of diesel. At the time of the survey visit the
renewable component of this system was not working due to problems with the inverter and control system.

A similar size system was located at Jilkminggan (east of Mataranka in the “Top End”) with 17.3 kW of PV
installed together with 160 kW of diesel. This system has also been the subject of a separate report by
the Power and Water Authority (PAWA) of the NT (6). The original Jilkminggan RE hybrid system with
60 kW of diesel was quickly overloaded and had to be reconfigured to use a greater component of diesel
generation. The renewable component was working at the time of the survey.

Watarru in the AP lands in South Australia was another large RE system visited with 12.8 kW of PV, two
2.8 kW wind turbines and 26 kW of diesel capacity. The renewable component of this system was not
working at the time of the survey due to a multitude of reasons including battery failure, inverter failure
and control system failure. In addition the wind turbines, which were originally located on a hill, “fell down”
(according to the community) and had to be relocated. Increase in demand at the community and
dissatisfaction with the RE system is prompting the community to ask for a 60 kW diesel generator set. (It
has since been ascertained that the system at Watarru has been revamped and as of late 1999 was
operational).

Boomerang Bore a small community some 120 km from Alice Springs has 4 kW of PV and two 2.8 kW
wind turbines. At the time of the field visit the system was not working and one of the wind turbine
rotors was broken on the ground. All other systems examined in remote Indigenous communities as
part of the field survey had less than 5.0 kW of renewable component.

Summary - Renewable energy systems in
Indigenous communities
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Figure 4: Size distribution of PV systems in Indigenous communities
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An optimistic estimate of outstations that could consider a move to RE in the near future would be 50%
of the total or 500 communities nation-wide. This number is roughly equivalent to the number of
communities that presently have independent stand-alone diesel generator sets (482). With the current
range of installations it might be expected that if these communities went to RE they would choose a mix
of solar stand-alones averaging around 1.0 kW/household and community systems consisting of 3 kW
to 4kW of solar or wind together with diesel systems. The present mix of total systems consists of 67% of
solar stand-alones, 25% solar – diesel hybrids and the remainder various combinations with wind. In
terms of time trends, however, the tendency over the last 5 years has been to put in more of the larger
solar- diesel hybrid systems.
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Figure 6: Installed Inverter capacity

Wind Turbine Installed Capacity

0

1

2

3

4

5

6

7

2.8 5.6 8 450

Installed Capacity (kW)

N
um

be
r 

of
 S

ys
te

m
s

Figure 5: Wind turbine installed capacity

Figure 5 shows the installed capacity for wind turbines, not including the 80kW Lagerway turbine at
Epenarra in the Northern Territory. Although this site was field surveyed, the wind turbine was
installed shortly after the visit.

Figure 6 shows the inverter installed capacities that were surveyed. The system in the 8-9kW
range had two synchronised 4.5kW inverters. Two of the five systems in the 30-40kW range had
two synchronised 18kW inverters and the other three systems had single 30kW inverters. The
inverter system in the >50kW range had two synchronised 30kW inverters. Many inverter sizes
could not be accessed (e.g. were in a locked enclosure) and so have not been included in the graph.
Figure 7 shows the range of capacities of the diesel generators.
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Operational Status
The age of the renewable energy systems surveyed ranged from around 10 years to brand new systems.
In many cases, however, it was not possible to accurately date the age of the systems. The table below
summarises the operational status of the systems examined. The survey showed that a little under
two thirds (64%) of the RE systems were operational at the time of the visit. The percentage is about
the same as that for small petrol gensets (67%) and somewhat worse than for small diesel gensets
(79%). The situation for solar powered bores was found to be much better with nearly 90% of systems
found to be operational at the time of the survey.

System Faults
An analysis of the system faults found that at the time of the visit 28% of the sites had experienced battery
problems, 16% had inverter problems, 15% had control systems difficulties and 22% of systems had other
(determined) failures (acts of God, wiring failures and mechanical breakage). No discernible difference was
found between wet cell batteries and GEL cell batteries in terms of reliability. In some cases no access
could be had to control boxes or battery packs making determination of failures difficult or impossible. In
addition, it was found that some 61% of sites (including sites which had RE systems operating at the time
of the visit) had experienced recent problems with the renewable component of the system. The number of
sites that had system problems due to either vandalism or theft was found to be fairly low at 9%.

Having given these statistics, it must be realised that in many cases the component problems were interrelated.
That is battery failures might be due to any number of reasons including poor maintenance, overloading,
overheating, incorrect charge controller settings, failed charge controller, failed RE supply, etc. Due care was
taken to document the failures as accurately as possible and the averages are thought to reflect the general
situation. Any single fault analysis, however, could be contested as to the root cause of failure.

EPYTMETSYS DEYEVRUS# GNIKROW# GNIKROW%

enoladnatSraloS 28 65 86

tesneG/raloS 03 71 75

dniW/raloS 1 1 001

tesneG/dniW 2 1 05

tesneG/dniW/raloS 6 3 05

)smetsySER(latoT 121 87 46

enoladnatSleseiD 42 91 97

enoladnatSlorteP 6 4 76

Table 3 Operational status of systems at time of survey
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Attitudes to the System
It was found at 40% of sites that respondents were happy with their renewable energy system. Complaints were
heard that insufficient power was available at 36% of sites and there were suggestions of recurrent problems at
43% of sites. In addition at 35% of sites respondents suggested that the maintenance situation was not satisfactory.
It was noted on this latter point that only 26% of the systems observed were under some form of maintenance
contract. It was also found that local persons were trained in the care of the systems in only 8% of cases.

Attitudes to Renewable Energy
In general, awareness of energy conservation as a reason for having a renewable energy system was low with
only 2% of householders or resource people suggesting that energy conservation was important. Similar numbers
(2%) thought that environmental issues were important in choosing the type of system. There was a strong
feeling relayed that communities wanted a reliable electricity supply that could cope with any appliance that
could be connected to it. In terms of feedback provided for electricity consumed, it was found that only 9% of
consumers actually paid for energy from renewable energy systems, with only 5% of households being metered.

User Expectations
As mentioned, one of the clearest messages to emerge so far has been that Indigenous communities
generally place a higher priority on function than on the fact that a supply system uses renewable
energy. Overloading of systems was found to be common due to frequent population changes within
households and a high expectation of systems once installed. The demand pattern seen was one consistent
with people’s aspirations, being towards a non-Indigenous urban lifestyle and not one that may be
appropriate for living in a remote area. The tendency for communities in remote areas to aspire towards
an energy intensive lifestyle did not seem to be limited to Indigenous people and was also noticed for
pastoral properties. In terms of system maintenance it was common to find that users were not aware of
the real maintenance costs. The idea of “free energy”, which was often suggested before installation of
renewable energy systems (including hybrids), conjured the picture of no recurrent costs. This
preconception often produced a big surprise when a battery bank had to be replaced.

Finally it was found that social and cultural issues generally dominated over concerns with environmental
issues. These findings suggest that much more effort is needed in working through viable energy options
for remote communities as well as information (in an appropriate format) on the energy use of particular
appliances. In addition the renewable energy industry needs to portray a more realistic picture of the
maintenance and recurrent costs needed to keep systems operational and sustainable.

Transport Costs
Much of the economic analysis of the remote systems needs more attention but it has become obvious
from the discussions with people concerned with the maintenance of the systems that transport costs
dominate. Often failures in cheap, relatively minor components lead to costly maintenance calls by
suppliers from regional centres. One example occurred when a $15.00 backup power supply failed,
causing problems for the RE system in a remote system. The very high transport costs (often around
$1.00 per kilometre travelled) means that reliability is much more important to remote users than efficiency.
A 94% efficient inverter is not much use if it is not working. A further point is that users generally had
little access to information on the reliability of components and systems, whereas efficiency and capacity
were usually well documented.

Hardware Problems
Indications to date suggest that failures in the electronic control systems and inverters dominate recurrent
maintenance problems while battery failures were found to be the most common final reason for system
failure. The observed electronic control/inverter systems tended to have high component counts, often
in several discrete boxes from different original manufacturers. Even from a single manufacturer the
survey found a considerable variety of systems; presumably as they were changed (improved) over the
years. The very great number of different systems that were observed during the field studies has lead to
a low level of both operator and maintenance technician familiarity. For the larger systems maintenance
and problem solving had to be referred to the original manufacturer or a regional supplier. One conclusion,
which is becoming clear, is that there is a need for the renewable energy industry to produce standardised,
reliable, user-friendly designs. Other observers, including Watt and Watt in 1997, have made this point,
although more so with regards to improving manufacturing efficiency (7).

As a comparison the WA Department of Energy surveyed the recipients of its Renewable Energy RAPS
Rebate Scheme which has been operating since September 1996 (8). The survey, which consisted of
telephone interviews with mainly pastoral property recipients, found that 78% of those interviewed
were satisfied with the output of the PV arrays. In terms of problems with the systems around 21% of
systems experienced difficulties with the battery bank and 20% had inverter problems.
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Diesel Fuel Rebate
In a large number of cases the survey interviews showed there was considerable interest in the diesel
fuel rebate. This issue was particularly pertinent early in the project (mid 1997) as the SunFund Bill
was going before the Senate committee. This Bill coupled with the high ongoing maintenance and fuel
costs incurred to ATSIC suggested that community attitudes regarding the diesel fuel rebate was a
sensible thing to find out. To this end, some figures were compiled for the Northern Territory communities
that were contacted in the initial desktop study.

The survey results showed that the greater proportion of eligible claimants were not using the diesel fuel
rebate scheme. Although most remote communities and outstations were thought eligible for the diesel
fuel rebate there was an overall lack of awareness of the existence of the scheme.

Interestingly, the majority of community managers and resource officers who were aware of the
scheme had predominantly solar and solar hybrid systems in their communities and they still
considered these systems more cost effective and appropriate for remote communities. This
consideration was closely tied to the fact that, in many instances, those aware of the scheme found
the required paper work and accounting too difficult to administer and had given up on the idea of
claiming. (It should be noted here that the difficulties in remote communities of keeping track of fuel
usage is often very large as diesel fuel is often sent out to remote areas in 44 gallon drums and is
used for diesel generators as well as bore pumps and vehicles.)

Diesel Fuel Rebate

Status Unknown
10%

Claimed rebate
9%

Not Claimed
36%

Not applicable
45%

Figure 8: Diesel fuel rebate status in NT Indigenous sites (1997)
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Mail out Survey
The pastoral sector was surveyed by a mail out survey of pastoral leases throughout WA, NT, SA, FNQ
and Western Queensland. The following section details the results of this survey.

On average, properties were 224 km from the locality identified as the nearest service centre. Properties
in Queensland were the most remote with an average distance of 318 km, followed by the NT (256km)
Western Australia (207km). The average distance from main service centres in South Australia was
180 km.

A service centre was considered to be the nearest centre from which pastoralists could receive technical
assistance, spare parts or other supplies for energy systems. It would often equate to the nearest
regional centre. In the case of Western Australia main service centres were: Carnarvon, Geraldton,
Kalgoorlie, Kunnunurra, Broome, Esperence, Port Hedland and Meekatharra. Service centres in the
Northern Territory included: Darwin, Alice Springs, Tennant Creek, Katherine and Yulara. For
Queensland the main service centres listed included: Cairns, Mareeba, Mt Isa, Boulia, Longreach,
Hughendon and Charleville. The main service centres identified for South Australia were: Broken Hill
(SA properties near the NSW border), Port Augusta, , Streaky Bay and Waikerie.

In a small number of cases the locality respondents listed as their nearest service centre, would not be
of sufficient size to be considered a service centre under the definition used by CAT. Sometimes
pastoralists listed their nearest town rather than nearest service centre. The effect of such responses
was to reduce the apparent remoteness of properties.

Range of Activities
On average each property incorporated 2-3 houses, providing accommodation for an average population of
5-6 people. The population of a pastoral property was found to vary significantly throughout the course of
the year, depending upon the nature of work being undertaken on the property at the time. For example, a
South Australian property involved in wool and beef production had its resident population jump from an
average of 5 people to around 30 people during the shearing season. Visiting workers were generally
housed in separate quarters, often requiring the provision of additional separate electricity, hot water,
cooking and heating facilities.

Properties also generally included workshop facilities that would usually include medium to heavy engineering
equipment such as lathes and welding apparatus.

7.0 Survey Results: Pastoral Properties
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Figure 9: Diesel systems in pastoral properties
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The vast majority of properties for which responses were received were solely engaged in pastoral activities,
specifically grazing. Beef cattle and sheep, for either meat or wool, were the most common activities. As
might be expected the dominant pastoral activity varied from region to region.

Fourteen respondents indicated that tourism activities complemented their pastoral activities. It could be
argued that tourist activities would tend to increase the installed capacity required. Tourism may also
introduce pressures on pastoralists to adopt “cleaner and quieter” forms of electricity generation to satisfy
the demands of tourists.

However, an analysis of results revealed no consistent difference between the type and capacity of electricity
generation systems used by these sites compared with pastoral only sites. Having said this, the respondent
with the largest installed capacity for the survey was an NT property, which included a roadhouse and
tourist accommodation. One property near the Riverland region of South Australia was engaged in fruit
production along with grazing activities. Two properties hosted mining activities.

Several pastoral leases in Western Australia are no longer used for pastoral purposes. One of these is now a
Department of Defence establishment, while there are several properties undergoing re-vegetation under the
management of the (WA) Department of Conservation & Land Management (CALM).

Generation: Diesel Systems
Diesel generators were given as the main source of electricity production on remote pastoral properties,
with 85% of properties using diesel generators to produce at least a portion of their electricity. Diesel
generators were the sole source of electricity for 64% of respondents. Of the respondents using only
diesel generators, 30 (18%) were using generators in conjunction with a battery bank. Diesel/battery
arrangements are often seen as an intermediate step toward the utilisation of RE technology by pastoralists.

The majority of respondents (221 of 260) indicated that they had at least one diesel generator set. Of the
39 respondents who did not use a diesel generator to supply regular power needs, most were connected
to the local electricity grid. 5 RE-only systems were identified from the survey.

The returns from the pastoral survey gave an average installed diesel capacity of 37 kVA ranging from
a few kVA to over 500 kVA. The Harmen et al report (1991) (9) gave a somewhat lower figure for the
average capacity at 19.4 kVA with a range from 1.2 kVA to 145 kVA. Their results were based on a
similar mail out survey to the present survey, with a response of 258 properties out of a total of 525.

The survey produced data on fuel use for generation of electricity for 165 properties. Pastoral properties
generally have reasonably accurate data on fuel usage and were often able to give a breakdown of use for
both electricity generation and water pumping. The average diesel use for these properties for electricity
generation was found to be 12,230 litres per annum for electricity generation. Details of diesel used for
water pumping are reported later. Figure 10 shows the spread in diesel usage for the 165 properties that
completed returns on fuel usage.

From the properties who completed survey forms 193 (74%) indicated that they received the diesel
rebate and 23 (9%) said that they didn’t (the remainder did not indicate). There is thus a high awareness
of the rebate amongst pastoral properties and a high level of rebate claim.

Figure 10: Diesel fuel used by pastoralists
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Reliability of Systems
Of the 260 respondents, 77 reported some form of power outage during the previous twelve months. These
ranged in severity from brief one-off incidents to regular outages.

It was evident that those respondents on grid power were more likely to experience outages. The survey
showed that 46% (18 of 39) of properties connected to the grid had at least one outage in the past 12
months. This is not surprising considering the fact that many of these properties would be at the edge of
grid service area.

According to the data provided, diesel generators were seen as fairly reliable. Generally speaking the number
of outages caused by diesel generators over the past twelve months was quite low. Around 28% of properties
using only diesel generators had experienced a power outage in the previous 12 months.

Extended outages (2 weeks in one case) generally resulted from difficulties encountered in having repairs
completed or obtaining parts due to the remote location of the property. To illustrate this point, a Western
Australian pastoralist recounted how it took two weeks to organise for an electrician to fly 700km to fix the
generator. Another pastoralist in Queensland explained how he needed to pay $800 travel expenses to fly
an electrician from Cairns.

The diesel generators of each of the 12 properties (no RE) contacted directly by telephone were operational
at the time of contact. All interviewees were generally satisfied with the performance of their generators,
although there were varying degrees of satisfaction with generators, ranging from “working very well” to
“could be better but we work within its limitations.”

The survey returns indicated that virtually all pastoralists considered they had no difficulties in securing a
reliable fuel supply. Interestingly, four of the twelve pastoralists interviewed over the phone indicated difficulties
in getting fuel transported to their properties at various times of year (principally due to impassable roads
during the wet season). Each of these pastoralists has adequate storage and ensures fuel is topped up prior
to the wet season. Presumably other pastoralists take such measures as required and don’t consider see the
wet as creating any great difficulty, although one pastoralist did comment on the expense associated with
stockpiling diesel. The frequency of routine deliveries varied from once a fortnight through to once a year for
the pastoralists interviewed by phone.

All interviewees performed their own service and maintenance on the diesel generators. In some cases
generators were sent to the nearest service centre or to a capital city for major overhaul. One property has
telemetry link with the manufacturer so diagnostics can be done over the phone. This is consistent with the
survey results where virtually all pastoralists with diesel generators indicated they were responsible for
maintenance.

Renewable Energy Systems
Systems incorporating RE technologies for electricity production were installed on approximately 21%
of respondent properties. The systems were generally a combination of solar-diesel, wind-diesel or
solar-wind-diesel hybrid systems. The number of properties relying entirely on solar and/or wind
technologies was found to be very small (3 respondents).

Solar and wind in combination with diesel were found to be the most commonly used RE systems on
remote pastoral properties. Two remote properties used small micro-hydro generators based on an
artesian water flow.

Responses to the mail out survey indicated that 27 properties (10.4%) used solar-diesel hybrid systems,
5 properties (1.9%) were found to use wind-diesel generators, 16 properties (6.1%) a combination of
wind, solar and diesel and 5 properties stand alone RE systems. These figures show a considerable
increase in usage of RE compared with a mail out survey undertaken in WA in 1991. This survey found
that only 7.4% of pastoral properties in that state used RE for electricity generation. In part this
increase may be due to the rebate schemes introduced into WA and the other States in recent years.
Another reason may be a biased return rate from properties with a RE component.

From the survey returns the average size of the wind generators was calculated to be 2.6 kW and the
average size of the solar panel contributions was 1.7 kW. Wind turbine capacities ranged from 0.8kW
to 10KW while the range for PV arrays was from 0.28kW to 6.97kW. These figures can be compared
with those found from the field surveys of pastoral properties (1.5 kW for solar, no wind) and from the
review of the WA RAPS rebate scheme (0.82 kW solar, 0.90 kW wind) (10). The lower figures for the WA
rebate scheme may reflect the contribution of hobby farmers to the properties surveyed.

Figures 11 to 13 below show the distribution of capacities of various energy system components based
on those respondents who provided this information in the mail-out survey.
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Figure 11: Average wind turbine installed capacity
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Figure 12:  Average PV array installed capacity: 1.7kWp
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Inverter Capacity

0

2

4

6

8

10

12

14

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Inverter Capacity (kVA)

N
u

m
b

er
 o

f 
P

ro
p

er
ti

es

Figure 13: Average inverter installed capacity: 3.8kVA

Based on survey returns and telephone interviews the average age of RE systems nationally was found to
be just over 8 years. The Northern Territory had the oldest set of RE systems with an average age of over
12 years. This was closely followed by South Australia with an average system age of about 11.5 years.
The averages for these states were influenced by several systems incorporating Dunlite wind turbines
supplying 32V. These systems had sometimes been in place for more than 30 years. The average age of
systems in WA and Qld was found to be considerably less, around 5 years in each case. Recent growth in
WA appears to have been fuelled by the WA RAPS scheme. The figures for Qld were somewhat artificial,
as 3 of the 7 respondents with RE were participants in the Boulia Demonstration program which
commenced around 3 years ago. Note these ages refer to the time at which RE was first installed at the
property. In many cases systems have subsequently been upgraded.

In the case of hybrid systems the ratio of RE capacity to total system capacity varied from 0.6% to 42%
with an average penetration of 10%. This was based on a limited sub-sample of 25 properties who
provided details of both diesel and RE installed capacities.

Table 4  Type of RE System for Pastoral Properties

yrotirreT/etatS S W D/S D/W D/W/S rehtO latoT

TN 1 3 1 1 6

AW 1 51 1 8 52

AS 5 3 4 3 51

DLQ 1 4 3 1 9

latoT 3 72 5 61 4 55

Notes:
S = Solar power only;
W = Wind power only;
S/D = Solar-Diesel hybrid;
W/D = Wind-Diesel hybrid;
S/W/D = Solar-Wind-Diesel hybrid;
Other = combinations which use other energy sources including artesian hydro, petrol generator,
LPG generator.
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System Costs
The most common obstacle raised was the initial high capital cost of suitably sized RE systems. This high
cost was considered to be beyond the means of most pastoralists, particularly in a depressed market.

Both the mail-out survey and subsequent telephone interviews yielded some indicative data on the
costs of RE technology incurred by pastoralists for those who could provide such data. Solar arrays
were found to range in price from $400 to $60,000, with the average at $14,400. Wind turbine costs
ranged from $200 to $15,000, depending upon size. The average cost was $5,280. Battery bank costs
ranged from $150 to $23,000, with the average price at $6,290. Inverters ranged in price from $25
through to $45,000, with an average of $6,680.

Total capital cost of systems ranged from $10,000 - $120,000 for systems where a total cost was known.
The average total capital cost was $36,730.

The survey indicated that the use of second-hand equipment was fairly common. This was most evident
in the case of batteries with many pastoralists using ex-Telecom batteries. Some pastoralists had also
made use of second-hand PV arrays, often purchased through suppliers/installers. It is noted that some
second-hand equipment was from dismantled systems originally located in Indigenous communities.

In WA, where government subsidies are available, the telephone interviews indicated pastoralists were
generally satisfied with the level of assistance available although several pastoralists commented that
the subsidies were insufficient to encourage them to take up RE systems. Of those pastoralists who had
taken advantage of the subsidy, most were happy with the level of support provided although some were
critical of the low level of assistance available for balance of system items; particularly batteries.

Sixteen WA respondents interviewed had taken advantage of the WA RAPS program. They gave the
opinion that the program was generally positive although some pastoralists felt the level of assistance
was insufficient in some respects (such as assistance for batteries).

Comments on WA RAPS included:

“…couldn’t be more generous.”
“Better than nothing, but still a small assistance.”
“A long way short of what it should be.” (this respondent pointed to a lack of consultation with

pastoralists.)
“It is what makes it possible for remote people to have solar power.”
“We wouldn’t have gone ahead without it”

Several systems in WA had been part of government trial programs. One installation had been funded as a
Commonwealth demonstration unit, while another system had received a WA government grant a number of
years ago. A system at the Eyre Bird Observatory had been a State government demonstration project that was
eventually donated to the Bird Observers Society. Just three respondents in WA had not received government
assistance for putting in RE. No government assistance programs were available at the time in SA or the NT.

Three properties participated in the government instigated Boulia RAPS program. Another three
properties received assistance through the QLD RAPS program. A complaint concerning the Queensland
program related to the fact that rebate funds were paid out after the sale of the equipment. Many
pastoralists did not have access to the money required even if it is to be partially reimbursed in a short
period of time. It was believed this prevented some pastoralists from taking advantage of the program.
The remaining respondents received no assistance.

Estimating the recurrent cost of maintaining RE systems was not a straightforward process. When
asked to comment on the annual running costs of systems, many pastoralists quite accurately said
they were minimal or “just the cost of some distilled water to keep the batteries topped up.” Most
acknowledged that replacement of batteries was a significant “recurrent” cost. One pastoralist budgeted
$1500 per year for battery replacement, though most indicated they would deal with the cost when
the need arose. Repairs and equipment replacement also presented a significant cost to some
pastoralists although these were generally considered as “once off” payments rather than part of the
recurrent upkeep of the system. Such repairs were usually of the order of several thousand dollars,
in one case $16000 was spent on repairing a system with an initial capital cost of $34000.

Of the limited number of respondents with RE interviewed who offered an estimate of the proportion of
diesel fuel they may be saving through the use of RE, the average national figure amounts to about 60%
diesel savings. Of course this had a range of around 0% to close to 100%. Limited diesel savings were
recorded where people had installed RE to provide 24 hr power but used the diesel gen-set for approximately
the same length of time as they had prior to installing RE. The responses on an individual state basis were
limited and the accuracy to which people could provide an indication of savings was highly variable (some
consulted records while others might have said “we’re probably using roughly half as much as we were.”)
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Table 6: Pastoral Survey - Reliability of RE Systems

kroW ?gni lareneG noitcafsitaS

seY oN yppaH tnelavibmA deifsitassiD

TN 6 0 3 3 0

AW 12 1 41 5 3

AS 21 0 11 1 0

DLQ 6 3 5 1 3

LATOT 54 4 33 01 6

Table 5: Pastoral Survey: Was RE a cost-effective investment?

noinipO AS AW TN DLQ LATOT rehtO latoT

SEY 48 08 001 34 67 6

ON 8 01 0 41 9 52

NIATRECNU 8 01 0 34 51 3 51

latoT 001 001 001 001 001 4 55

Nationally, around 77% of pastoralists with RE considered the technology was a cost-effective investment.
All six respondents with RE in the NT considered it to be a cost-effective investment. In WA 10% of respondents
with RE stated it was definitely not cost effective. This figure was similar for SA where 8% said they did not
consider it to be cost effective.

Nationally, 92% of RE systems were operating at the time the respondent was interviewed. A total of four systems
were not operating at the time of the interview, three of these were in Qld, while the fourth was in WA.

Of the 49 pastoralists with RE who were interviewed by telephone, 67% were generally satisfied with the
technology. Just over 12% were dissatisfied with their systems while the remainder was ambivalent. Of the
Queensland respondents, 33% were dissatisfied, this was the highest level of dissatisfaction reported although
the sample size for Queensland was comparatively small (9 properties).

With regard to outages the survey results tended to suggest that RE systems or hybrid systems were about as
reliable as diesel only systems. Of the pastoralists with RE (either stand-alone or hybrid) some 27% reported
a power outage in the previous twelve months. The outage rate for diesel-only pastoralists was effectively the
same, at 28%.

The follow up phone interviews of pastoralists with RE showed a higher failure rate for RE systems (39%).
This was in response to a question on whether the RE system component had failed in the previous 12
months. The phrasing of this question differed from that of the mail out survey which focused on whether
pastoralists had been without power. As most pastoralists have diesel back-up they may experienced a
failure of the RE system, but were not necessarily without power.

Table 7: Pastoral Survey: System failure rate: System failure in last 12 months?  (* from phone interviews )

?shtnom21tsalnieruliafmetsySER AS AW TN DLQ LATOT

)%(SEY 52 14 0 87 93

)%(ON 57 95 001 22 16

LATOT 001 001 001 001 001
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Where there were problems, the most common faults lay equally with batteries and inverters (23% of
faults each). Battery faults included lifting terminals overheated, cells and general wear and tear. Wind
turbine faults (19%) were also common. Problems with switching and regulators were also reported as
well as individual pastoralists who reported problems with PV panels and solar trackers.

Batteries were regularly cited as the major source of unreliability, and the cost of replacing batteries
was seen as an additional financial loading atop the initial capital outlay. According to data received
through the telephone interviews average battery life was of the order of 4.5 years. Wet cell batteries
were the most predominant battery technology used on pastoral properties at the time of the survey.
Three properties in Queensland participating in the Boulia RE trials were noted to be replacing their
wet cell battery banks with GEL cells at the time of the survey.

An investigation into the relationship between the capacity of a RE system and its reliability (i.e.
whether the RE system has failed in the last 12 months) revealed no conclusive results. This was due
to the limited number of respondents who had both provided RE system capacity details and whose RE
systems had failed in the last year (just 16 respondents).

Of the 37 interviewees who offered an opinion as to the relative reliability of RE over a diesel generator,
86% believed RE to be at least as reliable as a diesel generator. One Queensland respondent commented
that they had found solar to be more reliable than diesel generator however wind power was far less
reliable than a diesel generator in their area.

Comments on RE technology from the mail out survey conveyed a perception that systems were
unreliable as a result of both the technology and the intermittent nature of the energy sources being
used (i.e. wind or solar). It might be noted, however, that there were a few pastoralists who held the
contrary view that RE was more reliable than conventional energy systems.

Maintenance of RE Systems
The lack of local expertise and information on maintaining and repairing RE systems was of concern to
a number of respondents. Several respondents in WA who had dealt with sectors of the renewable
energy industry complained of poor service from installers.

The occupiers of the homestead (owners, managers, and caretakers) generally carry out basic day to day
maintenance (topping up batteries etc.) and a male (husband, son) generally performs this. As one respondent
commented, “there is no one else [to maintain the system] within 500kms of here”

More technical or specialised work tended to be carried out by a variety of people in a range of modes.
These included the homestead occupiers, local electricians or RE system suppliers/installers. The vast
distances between properties and service centres meant the cost of getting an expert on site could be
prohibitive. For example, one pastoralist in Queensland had to pay $800 just to get an electrician from
Cairns to fly out.

In many cases, the fault diagnosis and rectification was carried out by phone between the homestead
occupier and the technical expert (electrician or installer). This provided much needed support for the
pastoralists in identifying problems with minimal expense.

Generally pastoralists felt local electricians had insufficient knowledge or expertise of RE technologies
to provide a good service. In areas where there was an electrician with RE knowledge, pastoralists were
very happy with the level of service provided.

Water Pumping
Mechanical windmills were found to be the most common technology for water pumping, being
found on 74% of respondent properties. There was a tendency for properties to have a relatively large
number of windmills (compared with other technologies). The highest number of windmills recorded
for a single property was 115 while the average number was around 20 mills/property.

Diesel bores were known to be installed on 48% of properties. The number of diesel bores per property
was somewhat lower than for windmills with an average of almost 6 diesel bores per property. The
highest number of diesel bores on a single property was found to be 50. The average diesel use per
annum for water pumping on a property using diesel bores was found to be around 9500 L/annum.

A considerably lower number of properties made use of solar bores, 23% of respondents were found to have
solar bores installed on their properties. The number of solar bores per property tended to be small, likely
owing to the price of the technology and the more restricted groundwater depth for which they can operate
effectively. The maximum number of solar bores on a single property was found to be 15 while the average
was 2.5 solar bores/property.
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Properties generally used a combination of water-
pumping technologies. Table 8 summarises the
findings of the survey. The most common
arrangement was to use a mixture of diesel bores
and windmills. This option was closely followed by
the exclusive use of windmills. Using a mix of diesel
bores with solar bores and the exclusive use of solar
bores were the least popular options.

Analysis of responses received for the “water
pumping” questions in the mail-out survey on a
state by state basis yields some differences in the
use of water pumping technologies from state to
state. Compared with the national average, pastoral
properties in the NT were more likely to have diesel
bores than in other states (76% NT respondents
compared with a national average of 56%). In turn,
NT respondents were less likely to use either
windmills (NT 50% compared with 85% nationally)
or solar bores (NT 15.2% compared with 25%
nationally).

The lower use of windmills in the NT could be explained by the lower wind speed regimes existing
throughout much of the Territory (with the possible exception of the Barkly Tablelands region).

WA pastoralists made the least use of diesel bores (WA 41.4% compared with 56% nationally) and the
highest use of both windmills (WA 96.5% compared with 85% nationally) and solar bores (WA 35.6%
compared with 25% nationally). QLD and SA results were generally consistent with national averages.

Around 96% of diesel bores were operational at the time of the survey. The corresponding figures for
windmills and solar bores were 92% and 94% respectively, indicating that the reliability of RE pumping
technologies compares favourably with diesel bores.

Demand Side
Solar hot water units were utilised in about 31% of the properties. In two thirds of cases these were
used in conjunction with wood, gas or electric heating systems (or boosters). Electric, LP gas and wood
(chip heater) hot water systems were also found to be used extensively, both independently and in
combination. Wood was used either solely or in combination by 29% of respondents. Approximately
the same proportion used  gas systems, either independently or in combination. Approximately 45% of
properties made some use of electricity to heat water. For 20% of properties an electric system was the
only means of heating water. Three properties made use of heated water flowing from artesian bores.

LP gas was the most common form of cooking fuel used by the respondents. Wood and electric stoves were also
used. Respondents generally could not provide power consumption estimates of their refrigeration loads.

While electric refrigeration was the dominant technology, the use of gas/kerosene refrigeration was
common. 24% of respondents voluntarily indicated they made use of either gas or kerosene refrigeration
(refrigerators and/or freezers). As respondents were not explicitly questioned on the types of refrigeration
they used, the actual proportion using gas or kerosene may in fact have been higher. In many cases
homesteads made use of several refrigeration technologies.

Properties would typically have several refrigerators and freezers and very often a cool room. Wood was most
commonly utilised to provide space heating. Electric heaters were also found to be common, very often being
used in conjunction with a wood or gas heater. Most pastoralists used some form of space cooling. Fans were
the most commonly used devices followed by evaporative coolers. Refrigerative air conditioning was
the least used technology. In many cases properties used both fans in combination with another form
of cooling (evaporative or refrigerative). Several pastoralists commented that they also used a “bower
shed” for cooling purposes.

Properties usually had workshop equipment such as welders, lathes and other power tools. Where
properties were not grid connected diesel generators were generally used to run this equipment.

Energy Conservation/Greenhouse Effect
Most respondents (62%) considered energy conservation to be a priority in the management of properties.
Only 6.2% did not consider it an important factor. The remainder did not provide an answer.

Telephone interviewees with RE were further questioned on the importance they gave to energy efficiency and on
measures they had taken to conserve energy. The most common energy conservation techniques used included:

Table: 8: Water pumping in pastoral properties

gnipmuP
seigolonhceT

forebmuN
seitreporP

ylnoleseiD 42

ylnodniW 76

ylnoraloS 2

dniW/leseiD 17

raloS/leseiD 3

raloS/dniW 62

dniW/raloS/leseiD 82
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• The use of energy efficient electrical appliances.
• Minimal or conservative use of electrical appliances
• Use of alternative energy sources where possible (i.e. solar hot water, gas stove)
• Load management practices (co-ordination of activities with a high electrical demand to minimise

the duration of time which the diesel generator is on)
Most pastoralists saw energy conservation as an economic necessity and did not  practice energy
conservation for altruistic or environmental reasons. One Queensland pastoralist commented on how
proud he was at having been able to drop the station’s electrical energy requirements to below 10kVA:
this was considered a rare achievement for a cattle station of that size.

The introduction of RE technologies and the associated possibility of affordable power 24 hours a day
saw some pastoralists dramatically increase their electricity consumption. These pastoralists had
probably been consuming well below the average rate prior to getting RE.

When asked whether they were personally concerned about the “Greenhouse Effect”, just over 53% of respondents
said that they were. Of the 17% who said it was of no concern, several added that it was not a real phenomenon.
The remaining respondents did not provide a response to the question.

During the follow up telephone interviews with pastoralists who have RE, interviewees were questioned
on their principle motivation for obtaining RE. Environmental concerns, such as the Greenhouse
Effect, were not mentioned as primary sources of motivation by interviewees.

Field Results- Pastoral Properties
In addition to the mail-out survey, 14 properties were visited as part of the field survey. Of the 14 that
were visited 6 properties had RE systems of which 5 were working at the time of the survey. Two
properties had diesel - battery generator sets and three properties previously had RE systems but
replaced them due to dissatisfaction with their operation. The 6 RE systems observed supplied 11
houses of which 9 had RE electricity supplies at the time of the visit. The average number of panels per
house was found to be 18 giving around 1.5 kW per house. Of the properties with RE 43% complained
of recent problems with the RE system, 29% of inverter faults, 14% control system faults and 43% of
battery faults. On attitudes to RE 43% thought energy conservation was important and 14% thought
environmental issues important. Although the low sample size suggests the statistical results are of
limited significance the results are listed below in table 9.

Table 9 Field survey results for pastoral properties

EPYTMETSYS DEYEVRUS# GNIKROW# GNIKROW%

enoladnatSraloS 1 1 001

tesneG/raloS 3 2 76

tesneG/dniW/raloS 2 2 001

)smetsySER(latoT 6 5 38

enoladnatSleseiD 6 6 001

yrettaB/tesneG 2 2 001

Four pastoral properties in Western Queensland participated in a renewable energy RAPS trial initiated
by the Queensland Transmission and Supply Corporation (QTSC). The trial, which commenced in mid
1996 was soon after handed over to the state Department of Mines and Energy then to FNQEB, which
has more recently become ERGON. Two systems were solar-wind-diesel hybrids and the other two
were solar-diesel hybrids. Each system had 3.7kWp of solar and 47kWh battery capacity. The diesel
gen-sets were 7kW for systems without wind and 10kW for systems with wind. Two Australian-built
low-wind-speed turbines were trialed, one rated 2.5kW, the other 8kW.

All four properties were visited  at the end of March 1999 (approximately three years into what was a five-
year trial). Each system was surveyed, with owners of properties being interviewed and system status
checked. All systems were found to be operational at the time of the visit. An essential element of the
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project was the participants’ contribution to demand management. Participants were required to fund
the purchase of energy efficient appliances (through quarterly payments). Payments were structured
to be equivalent to 80% of each participant’s diesel fuel cost prior to the installation of the new system.
Participants were responsible for all (ongoing) diesel fuel costs through the trial.

Participants were happy with the above arrangements. However, an important finding was that the
participants were unsure as to who actually owned the system at the completion of the trial. Recently
ERGON has agreed to replace all the battery banks on the properties. Whilst not having access to the
full data logging information (with ERGON), the property owner for one system said he was now using
about 3,600 litres of diesel per annum. This compares with 15,000 litres of diesel per annum previously.
Hence significant diesel fuel saving were realised.

Considerable problems were experienced with the systems initially, especially with the very sophisticated
demand management system that was incorporated in the control system. All these automatic demand
management systems are now disconnected. Participants also complained of lack of support and
information to address the problems experienced. Other features of the systems that were designed to
keep maintenance low included an automatic battery top up facility and a specially developed diesel
service kit (to allow intervals between servicing to be extended to 2,500 hours) did not work as well as
expected. The systems cost around $100,000 with an extra $50,000 for the wind component. In
summary, it seems that, despite the benefits potentially available through sophisticated control systems,
simpler systems are more reliable for remote areas.
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Overall data for this category is somewhat sparser that the other two categories for the simple reason
that the category is composed of a dispersed and not easily contacted set of establishments.  Some data
was collected from Parks and Wildlife organisations and from miscellaneous sources. No mail out survey
was possible for this sector.

8.0 Survey Results: Tourist and Other Sites

Field Survey Results
A total of 32 tourist and other sites were visited as part of the survey. Of these 19 had renewable energy
systems of which 16 were working at the time of the visits. Table 10 gives the breakdown for the different
system types. Three establishments had diesel battery systems and all were working, as were the six
diesel gensets. One site visited had reverted from using RE to using just diesel.

Although the failure rate for RE systems within tourist and other operations was lower than that found
for both Indigenous communities and pastoral properties, 50% of the sites reported recent problems
with the RE component. 19% of systems had experienced recent battery problems, 34% problems with
inverters and 22% with control systems. Energy conservation and environmental issues were much to
the forefront (as might be expected within the tourism industry) with 66% suggesting that such issues
were important. 72% of the establishments considered that they had an effective maintenance regime in
place and 50% of the sites had staff that were trained in the care of the systems. The types of systems
included youth camps, holiday cottages and ranger stations.

The largest RE system looked at was the 150 kW wind turbine at Coober Pedy. This system was a mini-
grid-linked project with the turbine connected to a 2 MW diesel generator set. The system was installed in
March 1991 and is currently not operational. According to sources within the local council the unit produced
only some 2 million kWh over its working life - for a diesel station that produces 13 million kWh annually.
The unit has had numerous mechanical and electrical problems with the council having disconnected the
unit one year ago due to the wind component affecting the power factor of the diesel generation plant. This
problem apparently caused several alternators to fail in short succession. The council complained that
little backup support was made available from the installers to help with the continuing problems. The
negative publicity value of the unit is unfortunate as it is highly visible to the tourist community (facing the
main Darwin-Adelaide Stuart Highway) and according to a number of sources is never seen turning.

The solar-diesel hybrid system at Wilpena Pound was the largest system observed which was located
at a tourist venture and the largest system of its type in Australia. The system, which comprises
100kW of solar PV with 660 KVA of diesel gensets (in three units), was installed in mid 1998. The
system supplies a tourist hotel (60 units), store, campground, staff accommodation (5 houses and 24
units) and associated ancillary equipment for a remote resort 60km from Hawker in the Flinders
Ranges (SA). The system is administered by the Electricity Trust of South Australia (ETSA) and is
maintained by contract with a WA based company. The unit is fully automated and a telephone link
with the company in Perth enables continuous monitoring and control to be exercised from Perth.

Table 10: Tourist sites- field survey results

EPYTMETSYS DEYEVRUS# GNIKROW# GNIKROW%

enoladnatSraloS 1 1 001

tesneG/raloS 51 31 78

ordyH/raloS 1 1 001

tesneG/dniW 1 0 0

tesneG/dniW/raloS 1 1 001

)smetsySER(latoT 91 61 48

enoladnatSleseiD 6 6 001

yrettaB/tesneG 3 3 001
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At the time of the visit the system was operational although according to the resort owner and manager
the unit had experienced quite a number of teething problems during the first 6 months of operation.
The problems appeared to arise from the controlling software not being able to cope with the large load
fluctuations presented by the resort. These problems caused the system to shut down periodically
requiring a manual reset. An examination of the logbook for the first six months of operations showed
a number of such shutdowns and some frustration on the part of the operator. Recent contact with the
operator (August 1999) indicated that most of the problems had been resolved, although mid 1999 the
RE component had to be put off line for some time while the software was being fixed. In terms of
performance, according to Monica Oliphant at ETSA (11) the unit had reduced diesel consumption by
half (from 0.4 l/kWh to 0.2 l/kWh). Her estimate of the solar contribution however, suggested that the
main fuel saving came from the diesel battery system (30%) with solar contributing 20% on average to
the load. The peak solar contribution was in April (29%) and the minimum in June (11%). Funding for
the unit ($2.3 Million) was provided by ETSA. The system would be a good case study to look at the
detailed economics of RE usage for large tourist ventures. One of the noticeable features of the site was
a relative absence of serious demand management within the resort.

Other sites visited included a youth camp at Hamilton Downs (75 km from Alice Springs), the Daintree
region in northern Queensland and a number of ranger stations servicing tourist areas. The system at
Hamilton Downs was interesting because it incorporated an 8 kW gas genset with 4.2 kW of PV. The
RE component was working well at the time of the visit but the gas genset was found to have experienced
considerable problems. At the time of the visit the gas unit was replaced with a diesel genset. This
system was administered by the NT electricity utility and also incorporated a solar powered reverse
osmosis unit. The high capital cost for the complete installation (around $350,000) would suggest that
the economics of this system should be examined in more detail.

The Daintree area was of interest as it was singled out for a special RE rebate scheme (the DRAPS
scheme). This scheme, which began in January 1996, continued (with some lapses) until December
1997. The scheme resulted in some 120 individual household systems being installed in the area,
some of which were examined as part of the field studies. The scheme was also the subject of a separate
report (12). The installation of RE in the Daintree was (and is) the subject of some controversy with a
definite polarisation of interests between those in favour of RE and those who favour a grid extension.
The field study showed a wide variation in design standard with some poorly designed systems which
caused problems for householders and some well designed systems that brought favour to the industry.
In general those householders who had a strong interest in RE (for environmental or philosophical
reasons) managed to make their systems a success - despite the problems. Others, hostile to the concept
of RE, managed to cause their systems to fail for a variety of reasons. This attitudinal component to the
success or failure of RE systems may be relevant to the differing success stories between the more
remote areas covered by the field studies and the situation along the coastal fringe of Australia. In
addition, those householders committed to RE had a better idea of energy conservation and demand
management than those who wanted a grid extension. The other relevant observation pertaining to the
systems looked at in the Daintree was that simple systems worked better. In particular, combined inverter
and charging units did not have a good success rate. For the main energy consuming demand areas
(cooking and hot water heating) gas was the preferred option and a good supply infrastructure for bottled
gas enabled this demand to be met with little problems. Gas refrigeration was also found to be common
enabling another demand sector to be removed from the RE supply.

Most of the RE systems installed in ranger stations seemed to be operating well due to commitment by
the householders to sustainable living and an institutionalised backup service.
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The following table gives an overall picture of the status of renewable energy systems in remote
communities by combining the data from the field surveys for each of the three sectors.

The table shows that diesel gensets tend to be the most reliable in terms of the percentage of systems
functioning at time of the field visit (86%). Petrol gensets and renewable energy systems are about as
reliable as one another with around two thirds working (for each type of system) at the time of the
survey visit.

Not surprisingly, consumers indicated a strong preference for a 100% availability of power supplies. It
appeared, however, that this expectation was unrealistic from either renewable or non-renewable systems
in remote areas.

The RE systems that fared the best were the simpler systems such as the solar stand-alones or ones
without too sophisticated control systems.  More complex systems fared better in the less remote areas
especially when supported by increased infrastructure support, including funding availability.

9.0 Summary of Results

Table 11: Power Supply System Status at time of Site Visit

METSYSYLPPUSREWOPYGRENEELBAWENER # W# GNIKROW%

ENOLADNATSRALOS 48 85 %96

DIRBYHNEG/RALOS 84 23 %76

DIRBYHDNIW/RALOS 1 1 %001

DIRBYHNEG/DNIW/RALOS 9 6 %76

DIRBYHNEG/DNIW 3 1 %33

DIRBYHORDYH/RALOS 1 1 %001

SMETSYSREWOPYGRENEELBAWENERLATOT 641 99 %86

METSYSYLPPUSREWOPTESNEGYLELOS # W# GNIKROW%

TESNEGLESEID 73 23 %68

TESNEGLORTEP 6 4 %76

TESNEGSAG 1 0 %0

SMETSYSREWOPTESNEGYLELOSLATOT 44 63 %28

METSYSDIRBYHYRETTAB/TESNEG 5 5 %001

SMETSYSREWOPLATOT 591 041 %27

METSYSREWOPERSUOIVERP 8 1 %31

ETISTAMETSYSREWOPON 3
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From the above figures, RE water supply systems fared much better than RE power supply systems.
The relative performance margin between renewable and non-renewable water supply systems was as
little as 6%.  Even if we just consider PV systems the figure is still small (10%).  This figure aligns well
with consumer attitudes that RE systems are proving quite successful and are a competitive option in
a range of water supply applications across all sectors.

Table 13 gives a summary of the key results that are thought statistically significant. Here it can be seen
that the penetration rate of RE for both pastoral properties and Indigenous communities is similar at
21% and 20 % respectively. The total number of RE systems in the tourist sector was not ascertained.

Table 12: Water Supply System Status at time of Site Visit

METSYSYLPPUSRETAWYGRENEELBAWENER # W# GNIKROW%

EROBRALOS 44 93 %98

PMUPECAFRUSRALOS 4 4 %001

LLIMDNIW 98 58 %69

EROBGNIWOLF 1 1 %001

PMUPDNAH 1 1 %001

SMETSYSYLPPUSRETAWERLATOT 931 031 %49

METSYSRETAWREHTOFOEPYT # W# GNIKROW%

EROBLESEID 22 22 %001

EROBDIRG 5 5 %001

RETAWNWOT 4 4 %001

SMETSYSRETAWREHTOLATOT 13 13 %001

SMETSYSRETAWLATOT 071 161 %59

Table 13: Key Results
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The number of systems operational in Indigenous communities at 64% was found to be quite a bit
lower than for pastoral properties 83% (field survey) and 92% (phone survey) and tourist operations
(82%). As might be expected the satisfaction rate with the RE systems for Indigenous communities was
lower at 40% compared to pastoral properties at 67%. The incidence of recent problems with the
systems was, however, remarkably similar with 43% of Indigenous communities and 39% of pastoral
properties complaining of recent difficulties. The causes of failures too was similar with between 20%
and 30% of problems attributable to batteries, and 23%- 56% to electronic problems. A large difference
was, however, obvious in attitudes to energy conservation with only 2% of Indigenous communities
thinking that energy conservation was important compared to around two thirds in the pastoral and
tourist sectors.
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As mentioned in the introduction: better communications, roads, television and radio has driven the
remote outback community in Australia to demand the appliances that their urban dwelling counterparts
accept as essential. Electricity demand patterns in terms of end use technologies in remote areas have
tended to converge on urban use patterns. In terms of the demand for energy efficient appliances the
demand has not been significantly high because in most cases subsidisation of the cost of electrical
power in remote Australia means that the real cost of generation is not reflected in the consumers’ bill
for electricity.  In cases where the consumer presently generates from diesel gen-sets (e.g. in the
pastoral sector), the incentive to conserve energy has been greater in order to save money on fuel and
reduce wear and tear on the generator set. In such cases energy efficient appliances were preferred.

Electricity Demand Patterns
Indigenous Communities
The Australian Greenhouse office (AGO) report suggested that the average daily electricity consumption
in remote Indigenous communities is around 6 kWh/person/day. This figure includes ancillary

The survey work spanned two years and has managed to collect a considerable amount of raw data.
The fieldwork in particular has seen the survey team (David Lowe in particular) travelling an inordinate
number of kilometres and talking to a large range of owners, system managers and users. Assimilating
the data into meaningful information relevant to the expected project outputs has been difficult.

The results have been analysed in terms of the following outputs that were posited at the outset of the
market survey.

•  Output 1: Demand
What is the demand for efficient end use technologies that could take advantage of renewable
energy systems?

•  Output 2: Attitudes.
What are the current attitudes of people living in remote areas with respect to renewable energy systems?

•  Output 3: Strengths and Weaknesses.
What are the strengths and weaknesses of presently operating remote electrical power systems that
utilise renewable energy options?

•  Output 4: Availability of Backup.
What is the availability of appropriately skilled and adequately trained resources necessary to
provide for ongoing system operation, maintenance and extension.

•  Output 5: Policy.
What are the current initiatives and policy directions in association with the market survey to
determine the opportunities for more appropriate institutional arrangements for furthering
sustainable infrastructure systems in remote areas?

•  Output 6: Case Studies.
Obtain a profile of a selection of owners, users and operators of conventional remote area electrical power
installations against current technological and economic options for delivery using renewable options.

•  Output 7: Economics.
What are the capital, operating and maintenance costs of remote electrical power systems and
what is the impact of pricing and tariff setting on system selection, in particular, the impact of
uniform tariffs and fuel subsidies?

Output 5, relating to policy initiatives has been tackled as a separate exercise: a report to the Australian
Greenhouse Office (13) relating to energy use in remote areas.  The user profiles (Output 6) are given
in the case studies, some aspects relevant to the economic outcomes (Output 7) are diffused throughout
the study but the overall economic analysis of RE for remote area applications is the weak point in the
present report and is thought to need much more work.

The following analyses the survey results in terms of outputs one to four.

10.0 Analysis of the Results

Output 1: Demand
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consumption associated with community service facilities and non-Indigenous households. The daily
load profiles for Indigenous communities are thought to be highly variable owing to both seasonal changes
in energy demand and significant fluctuations in the population of many Indigenous communities
throughout the year. Non-Indigenous households and community facilities within Indigenous communities
can exhibit quite different levels of daily energy demand than Indigenous households and can account
for the majority of the community load. For Indigenous houses end use demand is for lighting, washing
machines, recreational appliances (TV, radio), communications equipment (telephones and radio)
refrigeration, air-conditioning, cooking appliances, hot water, and space heating. Unfortunately in the
larger communities (see later) cooking, hot water and even space heating is often accomplished using
electricity as an energy source. For general community facilities water pumping, sewerage pumping,
cool-room refrigeration and workshop appliances could be added to the list.

For Indigenous households, studies of two Indigenous communities in the NT are given in the paper by
Chandra and Edwards (1987). The communities looked at were: Ngukurr (Roper River), a community
some 325 km south east of Katherine, and Ntaria (Hermannsburg) which is 136 km west of Alice
Springs. The daily load profiles of both communities showed a considerably higher demand during the
day than at night.  Both load profiles exhibited local peaks in demand in the early morning, around
midday and in the early evening. It is assumed these peaks coincide with activities associated with the
gathering of people around meal times.

The study also showed that peak demand generally occurred in the early evening, although the morning peak
was also significant, and in fact exceeded the evening peak during the winter months in Ntaria. (Likely reasons
for the latter mentioned peak would be the extensive use of electric space heating in the early morning).

Typical daily load is commensurate with the use of PVs as the high demand period largely coincides with
the availability of solar energy; except for the high winter space heating loads. The lack of site-specific
wind speed data means that any correlation of demand with wind availability cannot be made. In terms
of seasonal variability Ntaria was found to have a peak electricity demand over the winter months. This
can be explained by an extensive use of electric space heating to overcome the cold of the central Australian
winter. By contrast, Ngukurr has no significant winter space-heating load (owing to the tropical climatic
conditions) but has a higher cooling load over summer due to the use of fans and air conditioners.

In terms of a match with RE, the match is best for providing household electricity in outstations which
often come from a base situation of no or very intermittent energy use. The difficulties with demand
management in the larger communities is seen as a serious obstacle to RE penetration (see Box:
‘Demand Management in Indigenous Communities’, p. 44).

Pastoral Properties
The CAT/AGO Report (14) suggests an average daily demand per person for pastoral properties on pastoral
leases of about 15 kWh/person/day (assuming an average homestead population of 5 people). The Chandra
and Edwards (1987) (15) paper included a study of energy use on a pastoral property, Banka Banka, which
is 100 km north of Tennant Creek. The general shape of the load curve found was similar to that for the two
Indigenous communities reported above. That is, localised peaks in demand occurred in the early morning
and evening. Maximum daily demand was found to occur in the early evening.

The load curve for this property also varied on a seasonal basis, in line with the climatic conditions of
the local area. The highest demand occurred during the summer (attributable to use of air conditioning).
In the case of Banka Banka, the difference between average demand during the day and demand
during the night was far less pronounced than in the case of the two Indigenous communities. Due to
the small sample size (one property) it is not known whether this is typical of pastoral properties.
However, due to the highly seasonal nature of the work on many pastoral properties (and the concurrent
variation in people resident on the properties) it might be surmised that the seasonal variation of
electricity usage would be generally high.

Most pastoral properties surveyed used gas for cooking and water heating and it is suspected that the
infrastructure for delivery of this energy source was considerably better organised than for Indigenous
communities. On the other hand most pastoral properties have considerably greater refrigeration
demands and a high seasonal variation of miscellaneous uses related to the management of the
properties. These high seasonal and refrigeration demands would be a severe constraint on using RE
for the total property demand and suggest that RE would be better suited to provide 24-hour electricity
to the domestic demands of the station homesteads.

Tourism
Because of the highly variable nature of tourist establishments it has not been possible to get average
data on demand patterns in this sector. The exception would be the quite high demand for lighting and
hot water in remote ablutions blocks for recreational parks. The match with solar energy in this case
is good with small PV systems being applicable for lighting and solar hot water for water heating.
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Demand Management in Indigenous Communities
As seen in the results section, the survey found a very low level of awareness of energy conservation and
a similar low-level of general environmental awareness in most remote Indigenous communities. Priorities
usually lay elsewhere. The survey also found a very low level of feedback of energy usage in terms of
having to pay for electricity supplied from RE systems. Together this situation has resulted in poor demand
management and inefficient use of electrical energy. While some effort generally goes into the design of
a RE RAPS system, usually the same effort does not appear with regards to the design of the demand
side. Thus old energy inefficient refrigerators, washing machines and lighting have been seen coupled to
expensive RE systems with a resulting loss of utility. To ensure viable long-term economics households
using RE RAPS need to have demand management as part of the overall design.

The overall energy demand of a community is often overlooked in the desire to quickly displace diesel
with RE alternatives. Often the largest barrier to the penetration of RE systems in an Indigenous community
is the absence of infrastructure for the delivery of gas for cooking, house heating and/or hot water
systems. In addition there is difficulty with regards to using gas as an energy source, with most communities
in the arid central regions of Australia having a real aversion to using gas. This aversion is a major
obstacle that needs to be overcome if RE is to be introduced to the larger Indigenous communities.
Without a replacement source for the three most energy intensive demands RE using wind or solar
components is generally not viable and the community is forced to persist with diesel generation.

Energy for cooking
In situations where RE is currently being used in remote Indigenous communities (i.e. outstations and
communities less than 50 persons), wood fuel is the main source of energy for cooking and house
heating. Some gas is used but the survey found that in the majority of cases gas bottles (when supplied)
were empty and often gas stoves had been dismantled with hobs used as grates for outdoor cooking with
wood fuel. In many of the larger communities wood is often more difficult to obtain and the main option
for indoor cooking throughout central Australia is to use electric stoves. Gas is used extensively for
cooking in both large and small communities in northern Queensland but this practice has not spread to
any extent to the west. Changing existing social attitudes to gas and providing infrastructure support for
delivery of either bottle gas or reticulated gas to the larger communities would be essential for the
penetration of RE to this sector. An added problem concerning the use of electric stoves is that the stoves
are often used for house heating during the cold central Australian winters. Designing economic PV systems
to run electric stoves for house heating would be difficult at best. Solutions for the house-heating problem
and to reduce the necessity of air conditioning during the summers would be better house design.

Energy for house heating/cooling
This very important area of energy consumption needs attention as failure to do so can lead to very high
electricity consumption. It is not uncommon for households in Indigenous communities to use bar radiator
elements or even the family cooking stove to warm the house during the cold desert winters. In the
larger communities firewood is often in short supply or not able to be cut small enough to fit into
supplied combustion heaters. In summer, houses are often too hot to sleep in at night and there is
considerable pressure to install air conditioning systems. Energy efficient house design is needed to
reduce long term energy consumption in communities.

Energy for hot water systems
Provision of hot water is a high priority in Indigenous communities for health reasons. Currently in the
larger Indigenous communities hot water is provided by a mix of electric and (usually) electric boosted
solar hot water systems. Even in northern Queensland gas is not used to any extent for hot water
heating. In the smaller communities and outstations (where the majority of RE systems are currently
installed) solar or chip (biomass) systems are in use. A separate survey undertaken by CAT has found that
solar hot water systems have high failure rates in remote communities. At one community 600 km west
of Alice Springs only 38% of the installed solar hot water systems were found to be fully operational.
Another community in northern Cape York showed an even higher failure rate with only 23% of the solar
hot water systems operational at the time of the survey.  Problems included poor installation of systems,
lack of maintenance and failures due to adverse water quality. For the new solar systems installed under
the CAT project (connected to an electric boost) the performance in terms of utilising solar energy was also
found to be poor. Some of this lack of performance was attributed to the high variation in daily household
usage with many occasions of daily usage exceeding the tank capacity. Again both PV and wind RE RAPS
cannot be expected to serve a hot water demand that exists in remote Indigenous communities (240 litres/
household per day). Thus a solution needs to be found to improve the performance and servicing of solar
hot water systems in those communities before RE RAPS becomes a serious option for this sector.
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RE System Size
The survey has shown that smaller stand-alone RE systems were more likely to be operational at any
one time than larger systems (here, large means greater than around 5 kWp of renewable content). To
qualify this result we must make it clear that because of the relatively small number of large systems
in place the statistical evidence regarding the poorer operation of the larger systems was not high.
There was, however, considerably more customer dissatisfaction expressed toward the larger systems.
They simply did not meet community expectations through repeated failures, non-reliability, overload
and lack of familiarity with the complex control systems used. This situation was particularly true of
systems installed in Indigenous communities but also applied to a lesser extent in both the pastoral
and tourist sectors; where the system was not part of a service package.

It was not unusual for pastoralists to report purchasing around three inverters over the last ten to
fifteen year period. Replacing larger costly electronics packages over this time frame would distort the
overall economics of the supply situation considerably. The reasons for replacement have included
increasing demand, failures and obsolescence. As mentioned earlier in the report the high degree of
innovation in the electronic control sector has led to a very low degree of standardisation in electronic
components for RE systems and rapid obsolescence. Large systems tended to be “one-off” and customised
for a particular project, making repair and replacement of parts difficult to secure. Currently
manufacturers are talking of yet another wave of innovation that will make most existing inverters
obsolete. Phase imbalance was more of a problem for larger RE systems often leading to inverter failure
or necessitating expensive control or rewiring of the community. Finally it seemed easier to abdicate
responsibility for looking at the issue of energy efficiency and demand management with larger RE
systems, especially those with large diesel components.

Gas gensets
Use of gas in a conventional generator set is more environmentally friendly than using diesel (or
petrol) as a fuel. In addition by having the infrastructure in place to supply gas for electricity generation
means that the same infrastructure can be used for the supply of gas for cooking, hot water production
and house heating (see previous box). However the survey results showed that gas gensets were
generally not found to be very successful despite the fact that various gas companies have been
strongly marketing gas in remote areas.  The following is one example of consumer attitude from a
pastoral / roadhouse property with a relatively new gas genset.

Respondent:

“The LPG generator is currently operating fairly well. Has clocked up 9600 hrs. There were some
teething problems initially, Computer controller was failing in the high ambient temperatures. They
placed an air-con in front of it to try and keep it cool, but the air-con soon burnt out. The controller
was replaced with a different model, which has been performing well. Gas was combusting at too
high a temperature and chambers burnt dry. Valve seals got hammered into the heads. These were
replaced and the generator settings were adjusted. Generator now operating at a lower torque but
is at least operating. There haven’t been any noticeable problems concerning response to load
changes. The governor snaps in quickly.”

Although the generator has required a lot of maintenance, it  is the first system in the region and so
the manufacturer (Hino) was keen to see the system operating successfully. They thus have been
providing servicing and maintenance free of charge. The gas generator is on a separate bus at present.
In the near future it will be integrated onto a common bus with the three diesel units. The gas unit will
provide the baseload. In the event this becomes overloaded it will be switched offline and a diesel
generator (or combination of diesel generators) would be brought online.

Gas was originally chosen as it looked to be cheaper at the time of purchase. The salesperson told the
respondent that the LPG generator would pay for itself in three years. The respondent, however, now
doubts the economic benefits of using LPG because although he is getting gas at a good price from
the supplier at present and deliveries are made once a week he can’t take advantage of diesel fuel
rebates. Reticulation of gas for cooking was in place prior to installing the generator and the gas is
supplied by a separate company.
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Ascertaining this output was obviously tricky as it involved interpreting highly subjective comments
and views from a relatively small sample of users. Nevertheless it is one of the key outputs of any
market research and so will be given some attention. In addition, in the process of documenting
consumer attitudes a strong reaction appeared from the RE industry. Any critical assessment that
showed up deficiencies in that industry was not welcomed and it was suggested that the ACRE market
survey was biased against the industry. It is perhaps not surprising that the small, very competitive,
RE industry in Australia would be so sensitive to any action that might affect its market share. Convincing
the industry that honest market research is essential to the long-term viability of that industry is
clearly an area that needs to be addressed.

In general the surveys of the separate sectors showed reasonably consistent patterns with around 40%
of the Indigenous sector being satisfied with their RE system and around two thirds of the pastoral
sector being similarly happy. In line with these figures around 40% of respondents from both sectors
suggested that they had recent problems with their RE systems. It might be surmised that the general
perception of people in remote locations with regards to RE was not particularly high. Superimposed
on this conclusion, however, were sets of highly variable comments from individual sources (including
the case studies) that sometimes strongly agreed or disagreed with the efficacy of using RE in remote
location.

In addition a distinct contrast was found with attitudinal information gathered from coastal fringe
areas (particularly the east coast of Australia), peri-urban areas and areas that are often not so far
from a major centre. In such areas energy conservation priorities are often seen as more important and
users of RE systems often do so for ethical reasons as well as necessity. The strong pro-RE movement
found in the Daintree was one example of the use of RE for ethical and environmental reasons that was
not so evident in the more remote parts of the country.

The survey found that the range in market perceptions was considerable. There was, however, more opposition
to RE than expected, and significantly, the consumer attitude was often opposed to the industry view.

Attitudes to the cost of RE systems:
Comments regarding the high cost of RE systems came mainly from the pastoral sector. This sector
suggested that the high capital cost of RE systems was the main constraint to using RE followed by
experiences of unreliable RE systems and lack of servicing infrastructure for RE systems. Several
respondents suggested that the biggest problem with RE systems was the storage. One respondent
claimed:

“To drive all our power use, batteries are too bulky, too expensive and too labour intensive. I have neither time
nor the inclination to pander to a large set of batteries. Until storage is improved I will stick with the gen-set.”

Another pastoralist commented:

“Unfortunately many people who have been involved in purchasing a RES will have a sad story to tell. Many
people have had a system installed by a supplier and after all is paid for, the batteries, charger or inverter experiences
problems. The supplier is very hesitant to come back and rectify the problem without additional payment because
of the distance away that we live. We are on our 3rd system since 1989 and we have lost many ‘000s of dollars to
many so called experts”.

In terms of energy demand one pastoralist urged caution on the part of suppliers and installers when
assessing that demand:

“ solar energy technology is very expensive and a mistake in energy needed is easy to make.”
When asked what conditions would need to be in place before they would install RE the common
answer was the creation of an economic environment in which RE was attractive and competitive.
Other pastoralists required proven reliability and improved technologies. Two pastoralists claimed
they would never consider installing RE under any circumstances. As one respondent pointed out:

“changing mode of electricity production is not a high priority at the moment”
Of those respondents who were not using renewable energy systems, many expressed a desire to use RE
systems, a small number of respondents (7 properties) even indicating that they had definite plans to
install RE systems in the near future. The advantages of RE as seen by many of the pastoralists included:
financial savings through reduced fuel consumption, the possibility of 24-hour power, the use of
“environmentally friendly” energy sources and a reduction in noise. The telephone interviews of pastoralists
with RE systems clearly indicated that potential financial savings and the promise of 24-hour power were
the principle reasons that they opted for the RE systems.

Output 2: Attitudes
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Of all the respondents who volunteered detailed comments on the mail out survey form only one gave
unconditional support for RE systems:

“The system has performed faultlessly for 3 yrs with an average power consumption of 11 kWh/day. It has
added greatly to our standard of living and business practice (communication)”.

Another pastoral respondent gave more guarded support:

“I think solar power is an excellent alternative where plausible and probably only useful if the people involved
can do without air-conditioning and large freezer/chillers”

Attitudes towards RE systems being trialed in remote areas:
A common complaint expressed by remote communities was that they were upset with what they
perceived as experimentation by the RE industry. Sometimes such complaints were levelled at private
supply and installation companies, sometimes at research bodies (such as universities) and sometimes
at public power utilities.

Some remote area installers / suppliers also expressed sentiments along these lines. One that was
interviewed in the “Top End” of the Northern Territory was furious towards the manufacture-company
of the electronic equipment he was attempting to install. He cursed them loudly, accusing the overseas
company of using us as guinea pigs:

He was incredulous, complaining from a very remote location:

”How in the world am I supposed to phone America now to try to fix it from here?”
Closer to home, severe complaints were heard from communities in the WA Kimberley region regarding
an Australian university who they perceived as being responsible for a number of failed package-type
RE systems. On the positive side a number of the DC solar fridges installed in this region by the same
University were found to be still functioning (after many years) as was some DC lighting. Although it
had taken more than a decade some customers said that “Slowly people’s views are changing” and
confidence in RE was being restored.

Attitudes towards warranties on RE Systems
There was a universal complaint that warranties were not consistently honoured for systems in remote
areas. There was always some reason (often a good reason) why a particular item of equipment had
failed. This, however, did not aid the remote community in obtaining an operational system. Often
arguments arose over the warranty of the offending piece of equipment that had failed (see case studies).

Pastoral properties and tourism sites often fared no better than Indigenous communities when attempting
to claim warranties on RE equipment. At one property in the north-west of WA, the manager, who was
trying to claim for repair of an inverter stated:

“Companies will do anything to wriggle out of warranties – say that some dust got in, it got too hot, some diesel
fumes affected it...”

This same property had already sent their inverter down to Perth. It had sat at one supply-company for
a couple of months. When the manager grew impatient and phoned up, they finally sent it back to him.
He reinstalled it, only to find out that they had not repaired it. At the time of site visit, the inverter was
sitting in a wooden box waiting to be freighted down to another company in Sydney. The manager was
sure that once the inverter was in Sydney, this company would give him some lame excuse why the
warranty was voided. By this time the manager had already lost a lot of money on this system. He felt
that the money could have paid for him to have the grid connected.

In general the very high transport costs in remote locations meant that warranties which did not
include the transport component could not be taken seriously.

Attitudes to demonstration systems
Many RE demonstration systems that were field surveyed during the project did not foster a positive
market perception of renewable energy.

Some remote communities with RE demonstration systems felt obliged to give their systems good press.
One pastoralist in WA with a large hybrid system commented that he tells everyone who drops in how
good his system is, but “between-you-and-me”, he really felt that the system was very poor. He has kept
his property open for the past two years for anyone to drop in and inspect it. He is philosophically very
much in favour of renewable energy, but he also knows the heartache associated with owning a system.

A remote tourist operator in the NT expressed a similar sentiment. In public it was found that the operator
boasted to visitors about the virtues of renewable energy, but when away from the public eye he loudly
bemoaned the limitations, the faults and the mismanagement. Privately he explained how good his “trusty
old diesel generator” was and at least he knew how to fix it whereas he knew nothing about how to fix the RE
system. The inability to understand the RE system was dis-empowering; he was forced to rely on outside help.
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Strengths
The strengths of RE systems, as perceived by the RE industry, are well known and documented. The
reason for this is because it is the strengths that are used as a marketing pitch to sell the systems.
They appear on many brochures for PV, wind and other RE systems. The strengths are also aggressively
put forward by the environmental lobby as a means of cutting down pollution, reducing greenhouse
gas emission and generally conserving the world’s resources. Examples of the advantages of using RE
for RAPS are given as:

• They are environmentally friendly
• Low noise compared to liquid fuel gen-sets.
• Can provide 24-hour electricity
• Have no (or low) maintenance requirements.
• Are economic for small systems if capital costs are amortised over long enough time periods (often

20 years).
• Running costs are nil (or low)
• Security of fuel source, ie. no problems with accessing liquid fuels (transport, impassable roads etc.)

The question we tried to answer in relation to output 3 is, does the consumer see these advantages?
Certainly the majority in the tourist and pastoral sector thought that environmental advantages were
important though there were often strong feelings expressed for and against this view (see the comments
on the survey in the Daintree). Indigenous organisations also expressed a pro environment view but the
on-the-ground feeling in Indigenous communities was rather more non-committal; they generally had
other more pressing priorities. What they wanted was an operational electricity supply system.

Low noise was seen as an advantage by all sectors. The pastoral sector was strongly convinced of the
advantage of 24-hour electricity for household use compared with often intermittent generator supplies.
Indigenous outstations that were used to the noise of very erratic gen-set power were also happy with
24-hour RE supplies.

With regards to RE systems needing no or low maintenance, this suggestion often-provoked strong
opposition. The opposition was greatest where systems were installed with no service contracts or
maintenance back up was not easily available. The clear finding of the market survey was that RE
systems are not maintenance-free and that advertising suggesting otherwise was damaging the industry.
In addition the situation with regards to storage battery pack replacement was not usually explained
to prospective (and actual) RE system users with sufficient clarity. The need for continued maintenance
also negated the advertised strength that RE systems don’t have ongoing running costs.

The question of under what conditions RE systems are economic in remote areas was the one that
has proven most difficult to answer. The survey did not produce any definitive answers and opinions
varied widely. One of the reasons for difficulties in this respect was the high degree of dependence on
transport costs. One or two maintenance visits a year to fix an ailing RE system would distort the

Attitudes regarding remote monitoring of RE systems
Remote monitoring was generally perceived as being of advantage. Successful remote monitoring systems
usually had some form of service or performance contract to ensure the ongoing involvement with the
supplier / installer or there was some community agreement that a central resource body had
responsibility.  Many remote monitoring / control system have aided in ongoing success of RE systems.
Certainly costs appear to have been saved where diagnosis has been made remotely, and where the
change in a few system parameters has prevented a costly and distant visit.

In some cases, however, remote logging caused problems. One community (see case study) ended up
with a very large phone bill caused by their RE system, which unbeknown to them had rung out alarm
calls for several months.  No one came out to check or repair, so the community was not aware of the
steadily increasing phone bill.  When it finally came to their attention as to who (or what) was making
all the long distance calls they quickly disconnected the phone line. This case highlights that there
needs to be a firm contract in place for maintenance to be carried out as part of the remote monitoring.

In addition to remote monitoring for maintenance purposes, data logging for systems testing was
encountered on several occasions. Often it was found that logging capability had been put in place
with no long-term plan to collect or analyse the data. This included a demonstration system installed
by a utility in the NT. Here expensive logging equipment had been put in place but the sensors never
connected. After 12 months of operation the logging system had collected many “zeros”.

Output 3: Strengths and Weaknesses
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economics by a very large amount; especially for small systems. The economics of operating RE
systems in remote areas was found to be highly sensitive to the reliability of the systems in particular
to the reliability of the balance of system components.

Almost all systems installed in Indigenous communities were heavily subsidised and their rate of use
could not be used as an economic market indicator.  The pastoral sector was a better indicator of
where the market lay. Although the penetration into this sector was found to be reasonably high, the
proportion of RE for any given property was relatively low and savings in diesel were thought to be
more from rationalisation due to better use of the diesel-battery pack than from the RE contribution.
The pastoral sector, however, gave a clear message that the high capital cost of RE systems was the
principal market barrier.

For the tourism sector, the high-end market would require large size installations and would probably
not be cost effective unless heavily subsidised. There may be a niche in an eco-tourism market but this
option has not been explored to any extent. There are current cost effective opportunities in the very
low end market for stand-alone PV systems for use in remote camping and park areas but the diesel
replacement value of this market is nil as the alternative would be no electricity. The other opportunity
would be parks and wildlife sites in National Parks. Such sites often have 2 or 3 ranger residences that
are far from the grid that would benefit from a RE system.

Obtaining some estimate of the cost of RE supplemented electricity was more difficult to ascertain due to
the very large number of possible options available. Combinations would include different ratios of PV,
wind and diesel; many economic indicators such as discount rates and a very wide range of operation
and maintenance costs etc. Wyder et. al. suggests that for small homesteads the cost per kWh can
reduce to between $0.66 and $0.77 for solar, wind and diesel hybrid systems. On the other hand a report
by Hughes Truman and Reinhold (16), scoping possible options for diesel only or RE diesel hybrid
systems for a set of remote communities north of Alice Springs (Utopia), suggested that the RE
supplemented option would be more expensive over a 20 year life span. Their report compared a central
power station with grid lines to 15 outstations with individual diesel-PV systems. Their costing put the
lifecycle cost of the RE-diesel option (10% PV and 90% installed diesel) at $9.2 million compared with the
diesel only option at $8.5 million. We have not completed an exhaustive literature survey on the subject
but what seems to be evident, however, is that many of the earlier studies have underestimated the costs
of maintaining electricity generating systems with a RE component in very remote areas.

Weaknesses
The concurrent question pertaining to the weaknesses of RE systems relates directly to the possible
barriers (see Box: “Originally anticipated barriers to RE uptake in remote areas”, p.10). Some of the
weaknesses have been discussed in the section above in terms of consumer attitudes. Here we will try
to summarise these attitudes in terms of prioritised barriers to the uptake of RE in remote areas.

Cost
The highest priority barrier for the pastoral and tourist sectors was perceived to be the economic
barrier including: high up-front systems costs compared with conventional energy supplies, lack of
appropriately structured financial packages and third party ownership models. Implicit here was the
failure to reflect externalities in the price of electricity from conventional fossil fuel sources.

Reliability
The highest priority for the Indigenous sector and the second priority for the pastoral sector was
improving the reliability of systems. Implicit here was eliminating poor systems design and improving
installation and maintenance methods. In addition implementing design standards and adhering to
recommended practices for maintenance and installation of renewable systems were thought to be
important in improving system reliability.

Load restrictions
There was a strong perception in all sectors that the use of RE systems would lead to load restrictions.
Implicit here was the inability or unwillingness of many consumers to modify lifestyle patterns to
accommodate the load available from renewables at today’s costs. Many modern day pastoralists are
managers, often brought up in urban environments and used to grid electricity. Whereas the larger Indigenous
communities see having 24-hour unrestricted electricity as a necessity, outstations are more used to load
restrictions.  The tourist sector has to give the tourists what they want and, excepting the niche environmental
segment of the market, tourists want what they are used to: high quality unlimited electricity supplies.
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From the market’s point of view the number of complaints with regards to the lack of adequate backup
for maintenance and operation clearly indicated that current resources were not adequate. The survey
did show, however, that the resources available were not evenly distributed and that wide variation
occurred with some systems being resourced adequately and others literally left to the elements.

Maintenance support
Lack of maintenance support for RE systems was one of the main complaints heard during the survey.
Many of the specific concerns compiled from the field portrayed a pretty negative picture with regards
to maintenance support from supply and installer companies eg.:

“There are people here with a lifetime experience with generators.  If something goes wrong with solar, they are
left helpless and frustrated.”
“No backup.  No support.” (Constantly heard)
“Would have been an okay system if installed close to the city.”
“No-one will come out and fix it.” (Constantly heard).
“Fly in.  Fly out.  Never here long enough to fix it properly.”
“A bloke (mechanic) was out here the other week...  He said he knows stuff-all about gas generators.”

There were exceptions, however, with one respondent claiming that the supplier:

 “Wouldn’t oversell product - would tell you exactly what a product was capable of doing and gave continuous,
dependable service.”

Lack of information on RE system capabilities
The lack of good quality independent information with regards to RE system components was a frequent
complaint from all sectors. In addition it was suggested that in many cases misinformation was given
by some suppliers and manufacturers, particularly with regards to the level of maintenance needed
and on the lifetime of the battery pack.

Output 4: Availability of Backup

RE System Reliability
It was obvious from the survey that the reliability of RE systems for remote areas needs to be improved.
This would involve both increasing the reliability of individual components and improving overall
system reliability. The cost of fixing even minor failures in a remote system cannot be over-emphasized.
Inverter component counts were noted to be high and (especially for the larger size of inverters) the
range of different models and types high. The current relatively low numbers of installations obviously
makes volume production and quality control difficult. Many instances of electronic “patches” or last
minute fixes on complex inverter systems and control systems were found. The current move towards
increased use of computer controlled systems with sophisticated software, often being developed for
individual systems, seems to be making the incorporation of good quality control and long term pre-
installation testing of systems difficult. In addition the sophistication of the electronic parts of the
system often means that only the manufacturer can repair or diagnose faults. While in many cases
the diagnosis is being accomplished on line (especially for the larger systems), physical repair often
needs to be undertaken at the manufacturer’s site. Such repairs often mean a down time of up to a
month, unless a replacement unit is close at hand. One pastoralist interviewed changed from a RE
system back to diesel because repeated inverter outages meant a return of the unit from central
Australia to Sydney with a loss of function for over one month each outage.

The number of different brands, models and types of inverter and control systems used in remote
RAPS systems was found to be very high. This situation makes local maintenance and repair of systems
difficult and sometimes impossible due to the absence of spare parts. Reducing the number of different
systems used in remote area power supplies would be a positive benefit to the successful use of RE in
remote areas and would enable a higher level of quality control and pre-testing to be available.

The variable standard of installation of RAPS found during the survey has been identified elsewhere
as a major obstacle to the penetration of RE into both remote and non-remote areas. This constraint
is being addressed by the introduction of national installation standards to the industry. Further work
needs to be done here to ensure that the really remote areas are catered for. One Alice Springs
installer suggested that one of the main skills needed to install systems in remote locations was the
ability to properly pack the truck: so that the components would arrive at the site in working order.
Post installation inspection and or certification would be useful options that have been adopted
elsewhere (e.g. the installation of sewerage systems in remote Indigenous communities).
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The survey information was analysed in terms of the outputs expected by the originally envisaged project.
The main area not covered was that of a formal examination of the economics of RE in remote locations.
While some information was gathered on actual system costs, particularly as part of the case studies, it
was felt that this area should be looked at in more detail. The one point that was obvious from the study
was that transport costs tended to dominate overall system economics in remote areas.

The analysis of relevant information points to several directions that the industry should take to both
gain better penetration of, and better serve the interests of, the Australian remote area power market.
A successful resolution of the problems identified will better position the Australian RE industry to
gain greater access to the international RAPS market. The challenges are identified below together
with some future tentative directions that need to be developed into a strategic plan.

High capital cost of RE
Innovative schemes are needed to finance capital costs (some such financing schemes are in the
pipeline e.g. AGO subsidies). This challenge for RE is well known and mostly covered elsewhere.
Some cost reduction in BOS components might be realised by tackling the second challenge below.

Poor reliability of RE in remote locations
There is a need for product innovation focussed on reducing component count, developing “standard”
systems, increased use of third party, accredited testing laboratories and improved quality control
during manufacture. Feedback to industry is also needed to highlight product deficiencies. The
development of standard systems should lead to increased production volumes and hence decreased
production costs.

Lack of effective trained personnel to maintain and service RE systems
There is a need for improved education programs and improved accreditation of installers for
remote areas. Some programs are being developed in this important area eg. ACRE training program,
CAT program and TAFE programs.

Lack of back up for RE systems in remote areas (especially Indigenous
communities)

There is a need to establish a dedicated service for Indigenous communities. Flow on could be
expected to other sectors.

Lack of information regarding RE capabilities and availability
There is a need to establish a national clearinghouse and database. Particular emphasis should be
given to distributing information on reliability.

Demand management problems
There is a need for consumer education on demand management, development and manufacture
of high efficiency end use devices, electronic control solutions for managing demand and looking
at demand management and household energy use as a whole.

On the mismatch in perceptions between the industry and the market
There is a need to continue objective market research and to keep a close watch on consumer
attitudes, in particular to emphasize reliable first-hand information.

Where to from here?
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Annex A (Survey Forms)

Survey Forms
Indigenous Community Questionnaire

Pastoral Property Questionnaire
Pastoral Telephone Follow-up Interviews



SURVEY FOR REMOTE COMMUNITIES

1

1 Name of person being interviewed

2 Details of person being interviewed
Position and Time in community

3 Nearest Service Centre

4 Population

5 Buildings

COMMUNITY ATTITUDES TO THE ELECTRICITY SUPPLY SYSTEM

6 Was the community consulted in choosing YES NO

the present electricity supply system?

Detail responses

7 Is the community happy with 

the present electricity supply system? YES NO

Detail problems
(noise, failures, etc.)

Site Identifier

Name Distance

Minimum Average Maximum

Houses Community Other



SURVEY FOR REMOTE COMMUNITIES
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8 Reliability: How often have you

been without power in the last year?

Main reasons for failures

Who fixes the problem?

9 Cost: Who pays for the electricity?

How is it billed?

10 What are the community

development priorities?

11 Is energy conservation a

priority? If so, give details

12 Do you know about the

greenhouse effect and
are environmental issues a
concern to the community?

13 Has your electricity supply

ever been vandalized or
stolen?  Explain

14 How often is maintenance

carried out?  Who does this?

15 Have community members been trained in YES NO

the care of the electricity supply system?
Is so, in what ways?



SURVEY FOR REMOTE COMMUNITIES
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16 Are there plans to change the electricity supply system?  If so, then how?

17 Any other comments on the provision of electricity in the community?

CONSUMER LOADS

18 What are the main types

of hot water systems used?

19 What are the main types

of cooking stoves used?

20 What are the main types

of space heating / cooling
used?

Use of Different Equipment

Lifestyle Changes

Best / Worst Features

Other

Heating

Cooling



SURVEY FOR REMOTE COMMUNITIES
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HOUSEDHOLD AUDITS

21 Typical loads for 3 houses:

LARGE
HW

Stove

Refrigeration AC

Other

MEDIUM
HW

Stove

Refrigeration AC

Other

SMALL
HW

Stove

Refrigeration AC

Other
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ELECTRICITY SUPPLY SYSTEM

22 PRESENT ELECTRICITY SUPPLY SYSTEM:

23 Has there been a major change recently in YES. Details below. NO

the type of electricity supply system? 

When was this change?

PREVIOUS ELECTRICITY SUPPLY SYSTEM:

Type

Age Condition Location

Rated Power Peak Demand Avg. Demand

How Started

Hours of Operation

Reason for Change

How Funded

Who Operated?

Type

Age Condition Location

Rated Power Peak Demand Avg. Demand

How Started

Hours of Operation

How Funded

Who Operates?
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RENEWABLE ENERGY SYSTEM DETAILS

24 Solar

System

25 Wind

System

26 Battery

System

27 Other
System

28 Inverter

/ Regulator

29 Who installed the

system(s) and when?

30 Has the system been installed

to relevant Australian Standards?

Brand Type

# Panels Panel W

Mount Orientation

Brand Type

kW Diameter # Turbines

Location

Brand Type

# Batteries Total Ah

System Voltage Condition

Brand kW

Monitoring Protection MMPT

Brand Type
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GENERATOR DETAILS

31 List Generator(s)

GENERATOR 1 2 3

Brand

Rating

Fuel Type

Fuel Tank Size

Age

Condition

How Started

Use Per Day

Main or Backup

Location

32 Are there difficulties

in providing a reliable
fuel supply?

33 If diesel fuel is used,

how is it transported?

Is the diesel fuel rebate claimed? YES NO

34 Other Details
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SYSTEM DETAILS -WATER SUPPLY

35 PRESENT WATER SUPPLY SYSTEM:

36 If bores:

37 Storage

Tanks

38 Is the water metered

and who pays?

39 Detail any problems with the water supply (outages, pump failures, capacity, etc.)

40 Has there been a major change recently in YES. Details below. NO

the type of water supply system?

When was this change?

PREVIOUS WATER SUPPLY SYSTEM:

Who is Responsible?
Who Maintains?

Depth Volume Pumped

Size Head Available Distance to Bores

Type

# Systems Condition Location

Who was Responsible?
Who Maintained?

Type

# Systems Condition Location

Reason for Change



SURVEY FOR REMOTE PROPERTIES

1 Name of person filling out form

Contact telephone number

2 Position of person filling out form
(Resident, Manager, Owner, etc)
and time on property

3 Nearest service centre
to property  (nearest
large regional centre)

4 Number of
people on
property

5 Number of

Buildings

6 Main Activities on Property

7 Main Types of Power and Water Supply Systems

Site Name
(PROPERTY or BUSINESS NAME)

Name Distance

Minimum Average Maximum

Houses Community
(School/Hall/Clinic etc)

Other

Electricity Supply (e.g. grid, diesel generator, solar power, wind power, mini/micro hydro, solar/wind/generator hybrid)

Water Supply (e.g. diesel bores, solar bores, windmills)



SURVEY FOR REMOTE PROPERTIES

8 Renewable Energy Systems
Do you have a renewable energy supply system?  YES NO
If “yes”, please provide details at Q15-18.

If “no”, have you ever considered changing  YES NO
to a renewable energy system?

9 What are the factors that would sway you to use a renewable energy system?  What do you see as

the disadvantages of using a renewable energy system?

10 If you used a renewable energy system in the past, please give a brief description of it and why

you no longer use it.

Thank you for filling out questions 1 to 10 of this survey.

Any comments:



SURVEY FOR REMOTE PROPERTIES

11 Diesel Generator – System Details
Main Gensets Rated Power (kVA) Brand Age Condition

Gen 1

Gen 2

Gen 3

Gen 4

12 Diesel Fuel
Are there difficulties
in securing a reliable fuel supply?

Is the diesel fuel rebate claimed? YES NO

Amount of diesel fuel used (approximate)

     litres per year litres per year.

13 Reliability
How often have you been without power in the last year?

14 Loads

a) Hot Water Systems
What are the main types used?
(e.g. solar, electric, gas)

b) Cooking Stoves
What are the main types used?
(e.g. gas, electric, wood)

Peak Load (kW):

Hours of operation:

For the Electricity Supply: For the Water Supply:

Any Comments:

Main reasons for failures:

Who fixes the problem?

Average Load (kW):

Who maintains or is responsible for the electricity supply system?



SURVEY FOR REMOTE PROPERTIES

c) Space Heating / Space Cooling

d) Refrigeration

e) Machinery / Other Loads

15 Water Supply – System Details

a) Diesel Bores

Number of Diesel Bores Average Depth / Range of Depth Number Working

b) Renewable Energy - Windmills

Number of Windmills Average Depth / Range of Depth Number Working

c) Renewable Energy - Solar Bores

Solar Bore Number of Solar
Panels

Panel Rating (W) Depth of Bore Pump Capacity Brand Working?

1

2

3

4

d) Other Water Supply
(e.g. diesel pumps,
solar surface pumps)

Main types of space heating used (e.g. wood, gas, electric):

Main types of space cooling used (e.g. fans, evaporative or refrigerative air conditioning):

Types of refrigeration (number of cool rooms, fridges, freezers):

Total electrical load of refrigeration – approximate (kW):



SURVEY FOR REMOTE PROPERTIES

16 Renewable Energy Electricity Supply – System Details

a) Solar
Power
Supply

b) Wind
Power
Supply

c) Battery
System

e) Inverter/
Regulator

f) Other
System

17 Who installed the

renewable energy
system(s) and when?

18 Has the renewable energy system been YES          NO        DON’T KNOW

installed to relevant Australian Standards?

19 Do you consider energy conservation a priority? YES NO

Turbine Brand: Model:

Number of Turbines: Turbine Power Rating (kW):

Approximate Cost:

Battery Brand: Type (wet or gel cell):

Number of Batteries: Total Storage (Ah):

System Voltage: Condition:

Approximate Cost:

Brand: Model:

Rating (W): Type (e.g. sine/square wave):

Approximate Cost:

Please give installer’s phone number if possible:

Panel Brand: Model:

Number of Solar Panels: Panel Power Rating (W):

Approximate Cost:

Brand: Type:



SURVEY FOR REMOTE PROPERTIES

20 Is the “Greenhouse Effect” a concern to you? YES NO

For any other comments, please use back of form.  Thank you for filling out this survey.

Other Comments:



Telephone Interview Check list

(Note: Pastoral Survey Respondents with RE systems)

Thank respondent for filling out original survey.

Survey No.

Property:

Contact:

Telephone:

1. System

a) Type of System: (Solar, Wind, Solar/Diesel, Wind/Diesel, Solar/Wind/Diesel, Other)

b) Is the RE system currently operating to your satisfaction?  (/meet your expectations or the sales pitch
given?)

c) How long has system been in place?

2. Motivation

a) What were the main reasons behind installing an RE system?

XX. COST EFFECTIVENESS
• Has it been cost effective? / Worth the money?
• How much diesel fuel would you be saving? (estimate per year or per month)
• Cost of system (capital / running) possibly versus cost of previous system (capital / running) …some of
this you have under maintenance section
• Finance (possibly - may be a bit personal) – under rebate scheme?  Demonstration scheme?  Fully paid
up-front?  Some other payment option?  Any suggestions for future finance options?

3. Reliability

a) Has the RE system failed in the last year?

b) What was the nature of the problems (if any)? (i.e. batteries, inverter, panels, turbine)

c) Have batteries needed to be replaced? Approximate lifetime?

d) From your experience, how has the reliability of the RE system compared with the diesel generator?

4. Maintenance

a) Who carries out maintenance of the RE system?

b) If you carry out your own maintenance do you feel confident in looking after the system?

c) Roughly how much per year is spent on maintaining RE system? How does this compare with
maintenance costs of the diesel generator?

d) How would you sum up your dealings with the RE industry in terms of sales service and after sale
support?



5. Energy Efficiency

a) Do you use energy efficient appliances in conjunction with RE? Additional cost?


