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1.0 OBJECTIVE AND PURPOSE 
 

The objective and purpose of this briefing paper is to provide background information for the 

CEIC TechClinic focused on Renewable Energy Generation and Storage Solutions for 
Remote Off-Grid applications. Importantly, this briefing document provides information and 

profiles of the industry projects and their needs that will be discussed at the TechClinic on 

the 18 February 2010. 

 

The paper also includes a section on Off-Grid Energy Generation and Storage Global Market 

Information which highlights market growth for energy storage technologies, in addition to 

profiles of global industry players. 

 
The aim of this CEIC TechClinic is to facilitate productive discussions to identify 
organisations capable and interested in collaborating to develop solutions for specific 
energy market needs presented.  
 
In their simplest form, TechClinics promote the adoption of innovation and technology to 

solve problems for firms, and build new industry value chains and networks.  The process 

provides a platform to present industry needs to relevant, capable and interested 

organisations.  It seeks to validate how and where participants fit in within the value chain 

and where they can provide solutions to market gaps or address opportunities.  

 

For organisations participating in the TechClinic process, it provides:  

 

 High level networking opportunities with potential customers and partners; 

 Identification of and access to new commercial opportunities; 

 Solutions to technical and commercial challenges; 

 Linkages between industry and leading edge research; 

 Access to current market intelligence; and  

 Opportunities to discuss industry wide issues and workshop solutions that will assist 

all. 



 
 

 Page 2 

2.0 INTRODUCTION 
 

The Clean Energy Innovation Centre (CEIC), established under the Australian Government’s 

$50 million a year Enterprise Connect initiative, helps small and medium sized clean energy 

companies enhance their performance by providing a range of business improvement 

services.  Included in the range of services are programs designed to link SME’s in the clean 

energy sector to new ideas, technologies and markets. 

 
The CEIC delivers services in partnership with Newcastle Innovation (NI), the Australian 

Institute for Commercialisation (AIC) and the Western Australian Sustainable Energy 

Association (WA SEA). 

2.1 Industry Innovation Framework 

The CEIC has adopted the Industry Innovation Framework depicted in Figure 1 below, to 

assist in the identification of new market opportunities for Australian SMEs and to plug them 

into Value Chains with larger players to address emerging markets.  The Framework focuses 

on leveraging SME flexibility and capability to fill technology development capability gaps, 

develop solutions and also act as vehicles to take new solutions to market.  It also seeks to 

align future research programs to specific industry needs.  

 

Figure 1 below summarises the AIC’s Industry Innovation Framework and how the 

TechClinicTM (Technology Clinic) stage is key to creating collaborations to meet market 

opportunities. 
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Figure 1:  Industry Innovation Framework  

 
Source: AIC, 2009  
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3.0 SUMMARY OF ACTIVITY TO DATE 

3.1 Energy Storage Research & Development Forum 

An R&D Forum was conducted by the CEIC on the 11 November 2009 to specifically explore 

the question: 

 

“What are the most promising technology options to improve energy storage 

capability to enhance the use of renewable energy generation and supplement grid 

power deficits?”  

 

The Forum was delivered by the CEIC partner organisations. It was attended by 50 experts 

in their fields, including representatives from 16 leading Australian energy storage 

businesses as well as current and potential energy storage users.  The day commenced with 

six focussed presentations from relevant experts in the energy storage field. After the 

speaker presentations, participants were assembled at six tables, and were asked to 

workshop in groups a series of questions posed to them by the facilitator. The collective input 

was collated and reduced into a series of mind maps.  

 

Overall, there was a good consensus between both industry and research participants on 

where opportunities lay and what key hurdles needed to be overcome.  Below is a summary 

of the key findings from the Forum: 

 

1. There are no innovation clusters for energy storage in Australia, although there is 

significant industry and research capability and activity;  

2. Issues around exporting and labour challenges did not emerge, however potential skills 

shortage issues were mentioned several times;  

3. It was also identified that whilst there is strong Australian capability there is no national 

coordination of this capability which is needed (little collaboration);  

4. The cost of storage technologies is the current biggest hurdle to market uptake of 

energy storage technologies; 

5. There are clearly different economics between remote location needs and city needs as 

current energy costs are much different i.e. cost of running remote diesel generators 

etc is ten times price of suburban energy;  

6. Under the existing market regime, storage solutions will almost be cost effective in 

remote or off grid locations (community and industrial) well before they will in 

metropolitan applications; 

7. There is immediate demand for solutions providing remote off-grid renewable energy 

generation and storage capability; 
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8. There are numerous Australian storage technologies developed and being 

developed; and 

9. Storage technologies are somewhat application specific and no particular technology 

is currently feasible to meet the diverse and varying needs of end users. 

3.2 TechClinic TM Topic Selection 

Of the many industry opportunities identified and discussed at the R&D Forum, it was 

particularly highlighted that there is both significant demand for, and active development of, 

solutions to provide renewable energy generation and storage solutions for remote, off-grid 

applications.  In particular, several of the utilities present at the R&D Forum confirmed that 

they were actively seeking and developing such solutions for remote customers in Australia. 

This brought attention to numerous in-field projects already underway using both wind and 

solar generation technologies.  

 

It was also identified that there was a large domestic and international demand for such 

solutions and that many Australian SMEs, research organisations, utilities, integrators and 

others all possessed relevant capability to develop such solutions.   

 

Given the current demand and activity identified regarding renewable energy generation and 

storage solutions for remote off-grid applications, this market opportunity was selected for 

further focus and facilitation. 

 

The topic of this TechClinic is, “Energy Storage and Generation Opportunities for 

Remote Off Grid Solar and Wind Generation Project” 

3.3 Value Chain Mapping 

Once the topic for ongoing work through a TechClinic was selected, the CEIC and Partners 

commenced a review of activity, capability and opportunity in this area to inform the 

preparation and conduct of the TechClinic.   

 

The first step was to identify the specific Value Chain structure, characteristics and 

participants for renewable energy generation and storage solutions for remote off-grid 

applications.  This included collating information from many stakeholders in the energy 

generation and storage fields. 
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This mapping activity identifies key relationships and industry participants in the off-grid 

energy storage Value Chain. It highlights various stakeholders as well as providing key 

insights to assist in developing collaborations to address market gaps and opportunities 

within this sector.  This specific Value Chain map included stakeholders such as government 

agencies; shire and land councils; renewable energy developers; integrated utility 

companies; short and long term energy storage technology providers; support programs and 

many others. The complexity of this network can be seen in the full Value Chain map.  

 

A summary of the Value Chain map based on the topic “Remote off-grid power and storage 

solutions” can be found in Section 11.0 – Appendix C.  

3.4 Global Market Overview 

Once the Value Chain mapping was completed the CEIC and Partners undertook a review of 

the global market for remote off-grid power and storage solutions to understand the market 

opportunity, potential barriers, competition as well as the relevant Australian and international 

activity that could be leveraged.  This market research has been concluded and a summary 

can be found in Section 5.0 below.   

 

Relevant Commonwealth and State funding initiatives were also researched to understand 

what financial assistance could be leveraged in order to progress projects and collaborations 

that are identified through the TechClinic discussions.  A summary of these grants and 

programs has also been provided in Section 6.0. 
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4.0 PROJECT SUMMARIES 
 

The TechClinic will focus on progressing five current industry led projects involving 

development and piloting of remote off-grid power and storage solutions.  Projects will be 

presented by Horizon Power (WA), Ergon Energy (QLD) and Hydro Tasmania (TAS).  The 

respective business leader for each will present the projects with a specific emphasis on 

communicating key technology challenges or capability gaps.  A summary of the relevant 

projects being conducted by these organisations is provided below.   Five of these projects 

will be specifically discussed on the day.  More detail regarding these five projects is 

provided in Section 8 – Appendix B. 

 
Table 1:  Summary of industry projects  

PROJECT 
OWNER PROJECT PROJECT STATUS PROJECT 

DETAILS TECHNOLOGY GAPS 

Horizon 
Power 

Kalumburu 
Community 
 

Concept design 
completed, engineering 
design commenced 
 

1 MW diesel power 
station, 100 kW solar 
farm  
 

Scale of energy storage - 
500 kW flywheel too big 
and too expensive 
 

Horizon 
Power 

Yungngora 
Community 
 

Concept design 
completed, engineering 
design commenced 
 

1 MW diesel power 
station, 100 kW solar 
farm 
 

Scale of energy storage - 
500 kW flywheel too big 
and too expensive 
 

Hydro 
Tasmania 

King Island  
 

Concept design 
completed.  

Project will 
demonstrate the 
integration of wind, 
solar and energy 
storage with biodiesel 
generation to provide 
power for the King 
Island mini grid 
system and reduce 
the Island’s reliance 
upon diesel powered 
generators 

Integration of multiple 
power system and 
renewable energy enabling 
and support technologies, 
reinstate or replace the 
VRB, require alternative 
fast response, deep cycle 
storage technologies. 

Ergon 
Energy 

Windorah 
 

Project constructed.  
Investigating storage to 
increase penetration 
 

600kW diesel station, 
150kW concentrated 
solar farm 
 

Long term storage (24hr) 
needed to improve usage 
and penetration of 
renewable sources 
 

Ergon 
Energy 

Thursday Island 
 

Concept design stage 
 

9100kW diesel 
station.  1000-
1600kW wind 
 

Cost effective short term 
storage to enable higher 
wind penetration 
 

 
Representatives for these projects include: 
 

 Thom Fox - Manager Sustainable Energy Solutions  (Horizon Power); 

 Bashir Gabriel – Generation Alternative Technology Engineer (Ergon Energy); 

 Simon Gamble - Manager Technology and Commercialisation (Hydro Tasmania). 
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5.0 INTERNATIONAL MARKET OPPORTUNITY 
 

This section of the briefing document highlights market size and growth of energy storage 

technologies, as well as information on major global industry players. Summary information 

regarding off-grid and rural energy markets is provided below to highlight the global market 

opportunities for energy storage in off-grid communities.    This section of the document also 

contains a section on market growth of renewable energy technologies such as wind and 

solar to complement information on energy storage as specific market information regarding 

off-grid renewable energy generation and storage was not available.  

5.1 Market Size and Growth 

At present, the renewable energy storage market is considered to be a niche market but it is 

attracting significant attention from various industries and governments. There were many 

different research reports suggesting different market figures for energy storage 

technologies. These figures and their corresponding energy storage definitions are provided 

below.  

 
Lux Research - estimates the 2008 energy storage grid support market at US$2.4 billion. 

Flywheels, batteries with different chemistries and ultra-capacitors serve this end of energy 

storage. It also estimates that the market for battery technologies alone would reach US$50 

billion if just 10 per cent of wind farms used that form of storage.1   

 
Global Markets Direct - estimates the electrical energy storage market will increase to 

US$3.3 billion by 2013, at a Compound Average Annual Growth rate (CAGR) of 6.6%. This 

includes supercapacitors, flywheel based UPS (Uninterrupted Power Supply), pumped hydro 

storage systems, SMES (Super Conducting Magnetic Energy Storage) systems and CAES 

(Compressed Air Energy Storage) systems. The research also suggests global 

supercapacitor sales from the automotive sector will undergo substantial growth with the 

takeoff of electric and hybrid vehicles sales starting in 2010 with more than 50% annual 

revenue growth.   

                                                 

 

 
1 Clean Edge Clean Tech report May 2009.  One of the Five trends to Watch – Energy Storage  
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The flywheel energy storage system market was valued at US$58.8m in 2008 and is 

anticipated to grow at a CAGR of 12.19% during the forecasted period 2009-2015.2 

 
Pike Research - estimates the energy storage market to grow from $329 million in 2008 to 

$4.1 billion by 2018. The energy storage market in this report includes advanced batteries, 

pumped hydro, compressed air, flow batteries and frequency regulation for utility-scale 

applications.3 

 
Frost & Sullivan - The United States grid energy storage market is estimated at 

approximately $400 million and this is expected to increase to approximately $6.5 billion by 

2020 (CAGR of 25.8%). By 2020, Frost & Sullivan expects smart grid developments will be 

implemented, therefore demanding increased energy storage support for grid stabilization, 

demand response and intermittent renewable energy storage.4 

 
The figure below highlights the lifecycle analysis of energy storage technologies in 2008.    
 
Figure 2:  

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                 

 

 
2 Excerpt from “Clean Technology Series: Global Advanced Energy Storage Technologies Market Analysis and Forecasts to 

2015” from Global Markets Direct June 2009 
3 Energy Storage Technology Markets http://www.pikeresearch.com/research/energy-storage-technology-markets  
4 Frost and Sullivan, 2009, North American Grid Energy Storage Market  
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From the figure above, it can be seen that energy storage technologies such as flywheels, 

flow batteries, ultracapacitors and fuel cells are still in development and early growth stages 

with low current market values.  

 

The figure below highlights various applications for renewable energy storage technologies.  

 
Figure 3:  Applications for Renewable Energy Storage Technologies 

 
Source: Frost and Sullivan, 2009 

 

Reports from Frost and Sullivan provided estimates of energy storage growth rate in Europe 

based on various case scenarios which include base case, optimistic and conservative 

scenarios5.   

                                                 

 

 
5 The optimistic case scenario takes into account the advancements in energy storage, better support for EVs and PHEVs as 

well as the growth of smart grid initiatives. In this scenario, storage is used not just for storing renewable energy but also for grid 

stabilisation, voltage regulation and others.  The conservative case scenario includes reasons such as low pace of battery 

technology advancement due to high costs, sporadic developments in smart grid initiatives and EVs in addition to low consumer 

awareness.  
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On a base case scenario, which only takes into account storage of solar and wind 

technologies, energy storage installed capacity is expected to grow at a CAGR of 64 percent 

from 2010 to 2020.  The figure below highlights the market growth for energy storage in 

Europe.  

 
Figure 4:  Market growth rates for energy storage technologies in Europe based on various 
scenarios.  
 

 

5.2 Investment Activity 

Recognizing the importance of energy storage, the momentum for investment in energy 

storage is increasing significantly.  In the first quarter of 2009, venture capital firms globally 

received US$114 million for investment in electric vehicles and grid energy storage.6   

 

According to Greentech Media Research, there was over US$661.75 million of venture 

capital investments in 38 green energy deals in the first quarter of 2009.  Approximately 

US$121.5 million (18 percent) of this was for energy storage companies.7 

 

The International Energy Agency estimates an investment flow of nearly US$20 trillion over 

the next 25 years with an objective to counter the energy crisis.   

                                                 

 

 
6 Ernst & Young’s and Dow Jones Report, 2009 
7 Excerpt from “Venture Capital Funding In Green Energy –Current scenario and Future prospects” Published 30 June 2009 
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Investments of such magnitude bode well for efficient energy storage technologies that 

conserve and store energy.8 

5.3 Current International Players 

The table below highlights a sample of large global players in the energy storage industry. 

Brief company profiles can be found in Appendix D.  

 
Table 1: Major global players in the energy storage industry 
 

ENERGY STORAGE 
TECHNOLOGIES COMPANY NAME HEADQUARTERS 

Sodium-based Batteries 

 NGK Insulators Japan 

 GE USA 

 MES DEA Switzerland 

Flow Batteries 

 Prudent Energy China 

 ZBB Corporation  

 EnStorage Inc  Israel 

 Deeya Energy USA 

 Premium Power USA 

 Sumitomo Electric  Japan 

 Plurion UK 

Supercapacitors 

 Maxwell Technologies USA 

 IDS  

 Nanotecture UK 

 ESMA Russia 

Rechargeable Lithium 

 SAFT France 

 Li-Tec Germany 

 BYD Company China 

 EnerSys Switzerland 

 OxisEnergy UK  

Source: Frost and Sullivan, 2009 

                                                 

 

 
8 Excerpt from “Clean Technology Series: Global Advanced Energy Storage Technologies Market Analysis and Forecasts to 

2015” from Global Markets Direct June 2009 
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5.4 International Government Initiatives 

A sample of relevant international government initiatives to support energy storage and 

renewable energy technologies are provided below.  

 

Energy Storage Systems Mission – USA 
The Energy Storage Systems (ESS) Research Program is part of the Office of Electricity 

Delivery and Energy Reliability at Department of Energy. The program is managed through 

Sandia National Laboratories.  The goal of the ESS program is to develop advanced energy 

storage technologies and systems, in collaboration with industry, to increase the reliability, 

performance and competitiveness of electric generation, transmission and use in utility tied 

and off-grid systems.   http://www.sandia.gov/ess/index.html  

 

Clean Energy Fund – Canada 
The government of Canada recently announced that it will invest C$146 million to support 19 

clean and renewable energy projects which include solar, wind, tidal and geothermal energy.  

Of these 19 projects, 5 are focused on energy storage projects. The C$2.4 billion federal 

Economic Action Plan included C$1bn in a “Clean Energy Fund’ for technology development 

and demonstration projects in clean energy, including renewable energy as well as 

integrated community energy solutions and smart grid technology. The funds are expected to 

leverage another C$3.5bn in further investments by industry and other levels of government.  

http://www.nrcan.gc.ca/media/newcom/2010/201001a-eng.php  

 

Energy Technologies Institute – UK 
The Energy Technologies Institute (ETI) is an innovative and unique Limited Liability 

Partnership between international industrial companies with a strong focus on energy, and 

the UK government. The ETI’s current portfolio includes energy storage and distribution, 

marine, off-shore wind, transport, carbon capture and storage and buildings.  Over the next 

ten years the ETI will select, commission, fund, and manage the delivery of technology 

programmes.  Funds will be invested in a small number of key technology areas with the 

greatest promise for deployment on the basis of their projected contribution to low carbon, 

secure energy supplies.  http://www.energytechnologies.co.uk  
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Intelligent Energy Programme – Europe 
http://ec.europa.eu/energy/intelligent/projects/index_en.htm  
"Addressing barriers to Storage technologies for increasing the penetration of Intermittent 

Energy Sources” (STORIES) is a project of 30 months that started in November 2007.  It is 

co-financed by the Intelligent Energy - Europe (IEE) programme. The main objective of the 

STORIES project is to facilitate remote energy storage penetration in islands, through 

modifications in the legislative and regulatory framework that will adopt energy storage 

technologies. Partners coming from countries that include islands, both from Southern and 

Northern Europe, and two European networks/councils are working together in order to 

exchange experiences from their countries and examine the effect of different environmental 

conditions and regulatory frameworks on RES market development. 

http://www.storiesproject.eu  

 

Australia – Government initiatives and programs supporting clean energy technology 

developments are summarised in Section 6.0 below.  
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5.5 Global Off-Grid and Rural Energy Market  

In 2008, there were approximately 1.5 billion people worldwide that did not have access to 

electricity in their homes, representing approximately 22 percent of the total world’s 

population. South Asia currently accounts for 42 percent of the total number of people in the 

world without access to electricity. Bangladesh, India and Pakistan in total have 570 million 

people without electricity, 92 percent of whom live in rural areas.  In Sub-Saharan Africa only 

29 percent of the population has access to electricity today.9 Greenpeace has estimated that 

more than two billion people will receive electricity from off-grid solar PV systems by 2030. 10 

 

According to a EuPD Research study11, Africa is still considered to be the continent with the 

highest potential for development for off-grid PV – particularly South Africa, which in 2008 

had an installed capacity of approximately 20 MW. Small solar PV plants with a power output 

of less than 100 W make up more than 50% of the market, according to survey participants 

from the study.  

 

Study participants say they expect a further increase in the near future particularly within the 

segment of small solar PV plants in the private or public sector; by 2012 this sector is 

expected to have a market share of 75%. Moreover small mobile applications as well as 

solar PV systems for infrastructure are likely to gain importance in South Africa.  However, 

the study also found that prices for solar PV modules and PV systems in Africa, Asia and 

Latin America clearly exceed those for on-grid technology in Europe – in Asia and Latin 

America the price difference is more than 20%. 

 
Most poor countries have abundant renewable resources, including varying combinations of 

solar, wind, geothermal, and biomass, as well as the ability to manufacture the relatively 

labour-intensive systems for harnessing the energy. However, only a few developing 

countries have adopted the policies needed to spur the development of renewable energy 

technologies and markets, which have been dominated by Europe, Japan, and North 

America. The exceptions include Brazil, which has built the world’s leading biofuels industry, 

                                                 

 

 
9 International Energy Agency, World Energy Outlook  Access to Electricity, 2008, http://www.iea.org/weo/electricity.asp  
10 Off-grid PV back on the map with developing countries 9 July 2009 http://www.renewableenergyfocus.com/view/2477/offgrid-

pv-back-on-the-map-with-developing-countries/  
11 EUPD Research, Global Off Grid PV Market, 2009  http://shop.eupd-

research.com/product_info.php/language/en/info/p72_Global-Off-Grid-PV-

Markets.html/XTCsid/7567c65845e0a632f39874dd45837d08  
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and China and India, which are leaders in developing decentralized renewable sources such 

as small hydro, small wind, biogas and solar water heating. 12 

 

 
Source: Renewable Energy Policy Network (REN21), 2009  

 

Links to various global associations that assist with rural and off-grid communities are 

provided below. 

 

Solar Electric Light Fund (SELF)  
SELF works to deliver solar power and wireless communications to rural villages in Africa, 

Asia, and Latin America.  SELF facilitates a new generation of "whole village" solar 

electrification projects to power water pumping and purification, drip irrigation, health clinics 

(including vaccine refrigeration), schools, household and community lighting, and income-

generating micro-enterprises that can be scaled up through the private sector or through 

public/private partnerships. 

 

Working with government, industry and non-governmental organization partners, SELF has 

facilitated solar electricity projects in more than 15 countries, including Bhutan, Benin, Brazil, 

China, India, Indonesia, Navajo Nation, Nepal, Nigeria, Sri Lanka, Rwanda, Solomon Islands, 

South Africa, Tanzania, Uganda and Vietnam. . 

                                                 

 

 
12 Renewable Global Status Report 2009 Update-REN21 

http://www.unep.fr/shared/docs/publications/RE_GSR_2009_Update.pdf  

Off-grid communities  
India’s Remote Village Electrification Program continued to achieve steady progress. By early 
2009, a cumulative total of 4,250 villages and 1,160 hamlets had been electrified using 
renewables. Rural applications of solar PV in India increased to more than 435,000 home lighting 
systems, 700,000 solar lanterns, and 7,000 solar-power water pumps. There were 637,000 solar 
cookers in use and 160 MW of small-scale biomass gasification systems for off-grid power 
generation. India recently proposed to augment cooking, lighting, and motive power with 
renewables in 600,000 villages by 2032, starting with 10,000 remote un-electrified villages by 2012. 
Many rural energy projects incorporating solar home systems and other applications of solar PV 
continued to progress, and new projects were being started. 
 
For example, in 2008, two new World Bank projects in Bangladesh were approved for 1.3 million 
solar home systems to be installed by Grameen Shakti and IDCOL. (These projects are among the 
first to incorporate off-grid PV carbon finance.)  
 
The World Bank’s China Renewable Energy Development project was completed in mid-2008 with 
solar PV systems for more than 400,000 households in northwestern provinces (11 MW total).  
 
A German project in Morocco also completed in 2008 resulted in 40,000 households with solar PV.  
 
World Bank solar home system projects in Bangladesh and Sri Lanka continued, with cumulative 
installations by 2008 in 260,000 households in Bangladesh and 125,000 households in Sri Lanka. 



 
 

 Page 17 

http://www.self.org/about4.shtml 

 
Lighting Africa 
Lighting Africa is a joint International Finance Corporation (IFC) and World Bank program 

that seeks to support the global lighting industry in developing affordable, clean, and efficient 

modern lighting and energy solutions for millions of Sub-Saharan Africans who currently live 

without access to the electricity grid.   http://www.lightingafrica.org/node/23     

 

World Bank  
The World Bank Group has committed more than US$11 billion to renewable energy and 

energy efficiency projects in developing countries since 1990.  Together, the World Bank and 

the International Finance Corporation constitute a major financier of solar photovoltaics (PV) 

in developing countries with projects valued at more than US$600 million, serving about 1.3 

million households and public facilities in about 30 countries in Africa, Asia, and Latin 

America. World Bank Group energy efficiency investments since 1990 amount to US$3.1 

billion in about 120 projects in 40 countries with a significant concentration in Europe, Central 

Asia, East Asia and the Pacific. Building on this experience, there has been increasing 

support for the implementation of the World Bank Group's Renewable Energy and Energy 

Efficiency Action Plan - including the target of a 20 percent average annual growth in 

renewable energy and energy efficiency commitments - and the Clean Energy and 

Development Investment Framework. 

http://web.worldbank.org/WBSITE/EXTERNAL/TOPICS/EXTENERGY2/0,,contentMDK:2145

6528~menuPK:4140673~pagePK:210058~piPK:210062~theSitePK:4114200,00.html  

 

ASTAE: Asia Sustainable and Alternative Energy Program 
The ASTAE program grew out of the Financing Energy Services for Small-Scale Energy 

Users (FINESSE) project initiated by the World Bank’s Energy Sector Management 

Assistance Program (ESMAP) and bilateral donors in 1989. During the past twenty years, 

ASTAE has played a key role in supporting sustainable energy use in Asian and Pacific 

Island developing countries by increasing World Bank lending for energy efficiency and 

renewable energy projects. 

http://web.worldbank.org/WBSITE/EXTERNAL/COUNTRIES/EASTASIAPACIFICEXT/EXTE

APASTAE/0,,contentMDK:21122177~menuPK:2900292~pagePK:64168445~piPK:64168309

~theSitePK:2822888,00.html   

 

 

Alliance for Rural Electrification 
The Alliance for Rural Electrification (ARE) promotes and provides efficient renewable 

solutions for rural electrification in developing countries. ARE has created Working Groups 

(WG) on rural electrification related topics.  These WGs are coordinated and fully supported 
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by ARE and work to identifying the technological and financial gaps in the rural electrification 

process in order to generate appropriate answers to fill in these gaps. Their objective is to 

generate a common approach to the challenges faced by the industry in the field of rural 

electrification.  ARE WGs also help to stimulate the creation of beneficial synergies for all the 

participants and to innovate in creative and suitable solutions for rural electrification, which 

contain recommendations for decision makers as well as technical and financial solutions for 

stakeholders. 

http://www.ruralelec.org   
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5.6 Solar and Wind Renewable Energy Market Snapshot 

The market growth for solar and wind globally can also reflect on the growth of off-grid 

energy generation and storage activity. The increase in installations for wind and solar PV 

technologies will drive the market for energy storage technologies.  This section of the 

briefing document will provide a brief summary of market size and growth of solar and wind 

renewable energy generation globally. Information provided below includes market figures for 

off and on-grid renewable energy technologies as specific figures for off-grid activity are not 

available.  

5.6.1 Global Wind Energy Market13 

The wind energy installations market grew by 28.5% in 2008 over 2007. Global wind energy 

installed capacity increased at a CAGR of 26.1% from 23,900MW in 2001 to 121,013MW in 

2008, of which 26,900MW came online only in 2008. Wind turbine installations in 2008 

amounted to more than US$36 billion. In addition, the industry also provides employment to 

about 400,000 people across the globe. 

 
Figure 5:  Global Wind Energy Installations   
 

 

                                                 

 

 
13 Global Wind Energy Market Analysis and Forecasts to 2020 December 2009 GlobalDATA 
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The United States emerged as a star performer in the wind energy sector as it over took 

Germany as the largest wind power market in 2008 in terms of both new installations and 

total installed capacity. Wind power market in the United States is expected to grow at a 

CAGR of 14.9% during 2009 to 2020. 

 

Germany is the second largest player in the global wind power market and the leading 

market in Europe with a total installed capacity of 23,912MW, of which 1,665MW came 

online in 2008. Asia Pacific witnessed 8,910MW new installed capacity coming online in 

2008 raising the total capacity to 25,429MW. The region accounted for about 21.44% of the 

total wind power installed capacity in the world. Asian wind power market is dominated by 

China which contributes 48.02% of the total installed capacity in the region and India with the 

share of 37.95%.  China is the largest player in the Asian wind power market with total 

installed capacity of 12,212MW generating 25121GWh of wind power. This trend is expected 

to continue in the long term, and the region’s cumulative capacity is forecast to reach 

695,972 MW in 2020 with a CAGR of 14.87% from 2009 to 2020 

5.6.2 Global Solar Energy Market14 

The global solar PV market has observed tremendous growth over the years with the total 

installed capacity increasing from 1.3 GW in the year 2001 to 15.2 GW by 2008.  The 

worldwide market for solar energy is growing rapidly with a growth rate exceeding 30% a 

year. The global solar PV market is expected to reach 72 GW of total solar PV installed 

capacity by 2015 and around 298 GW by the year 2020. 

                                                 

 

 
14 Global Solar Photovoltaic Market Analysis and Forecasts to 2020 Global Data March 2009  
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Figure 6: Global Solar PV Market  
 

 
 

At the end of 2008, Germany continued to be an undisputed leader with total capacity base 

of 5,337 MW followed by Spain, Japan and the United States.  Germany is the clear global 

market leader with a market share of 35% in the cumulative global solar PV installations in 

the year 2008, followed by Spain (22%), Japan (17%), and the United States (7%). The US 

Solar PV market is expected to grow at a higher CAGR of around 48% during the period 

2016-20, to reach total installed capacity of 76 GW by the year end 2020.  By 2020, the 

global solar PV market scenario is expected to change with the United States as the market 

leader with a share of 26% in the total solar PV installed capacity by 2020. Closely behind is 

the ever growing German market with a share of 23%. Italy and the Spain markets are 

expected to account 16% and 11% of the global solar PV market by 2020. 
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6.0 AUSTRALIAN GRANTS AND PROGRAMS  
 

This section of the report highlights some of the relevant Commonwealth and state 

government grants and programs offered to industry to assist in developing and 

commercialising new technologies.  

6.1 Commonwealth  

AusIndustry Climate Ready Program 
(Note: The program is currently closed for application; refer to website provided below for 

more details)  

The Climate Ready program is a competitive grants program providing grants from $50,000 

up to $5m on a matching funding basis to support research and development, proof-of-

concept and early-stage commercialisation activities to develop solutions to climate change 

challenges. 

http://www.ausindustry.gov.au/InnovationandRandD/ClimateReadyProgram/Pages/ClimateR

eadyProgram.aspx  

 

Department of Resources, Energy and Tourism (RET) Clean Energy Initiative (CEI) 
The Clean Energy Initiative (CEI) consists of: 

 
 The Carbon Capture and Storage Flagships Program 

 http://www.ret.gov.au/resources/resources_programs/cei/ccsfp/Pages/default.aspx  

 
 The Solar Flagship Program 

 http://www.ret.gov.au/energy/energy%20programs/cei/sfp/Pages/default.aspx  

 
 The Australian Centre for Renewable Energy (below)  

 

The Australian Centre for Renewable Energy (ACRE) 
The Australian Centre for Renewable Energy (ACRE) is a component of the Government’s 

$4.5billion Clean Energy Initiative (CEI) that will promote the development, commercialisation 

and deployment of renewable energy and enabling technologies. ACRE aims to be a one-

stop shop for Australian renewable energy businesses, consolidating these programs:  

 

 $300 million Renewable Energy Demonstration Program 

 $15 million Second Generation Biofuels Research and Development Program 

 $50 million Geothermal Drilling Program 

 $20 million Advanced Electricity Storage Technologies Program 

 $14 million Wind Energy Forecasting Capability Program 

 $18 million Renewable Energy Equity Fund 
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 $150 million for new initiatives, including funding from the formerly proposed Clean 

Energy Program. 

 

For further information please contact:  
 
Sarah Clough  
General Manager 
Clean Energy Initiative Branch  
Phone: (02) 6243 7127 
Email: sarah.clough@ret.gov.au 
http://www.ret.gov.au/energy/energy%20programs/cei/acre/Pages/default.aspx  

 

The Australian Solar Institute 
The ASI is a $100 million commitment by the Australian Government to support solar thermal 

and solar photovoltaic research and development. This commitment will foster greater 

collaboration between solar researchers in universities, research institutions and industry and 

help forge strong links with peak overseas solar research organisations. 

The ASI aims to drive collaborative, focused research and development that will have a 

major impact on the efficiency and cost-effectiveness of solar technologies. It will also 

disseminate the results and learnings from solar research for the benefit of the Australian 

and global solar communities and the Australian public and will act as a catalyst and 

champion for Australia's leadership strengths in solar research and development. 

http://www.australiansolarinstitute.com.au/  

Smart Grid, Smart City Project 
The Australian Government has committed up to $100 million to develop the Smart Grid, 

Smart City demonstration project in partnership with the energy sector. 

The initiative will support the installation of Australia's first commercial-scale smart grid. 

Smart grids combine advanced communication, sensing and metering infrastructure with 

existing energy networks. This enables a combination of applications that can deliver a more 

efficient, robust and consumer-friendly electricity network. Smart grid infrastructure uses 

sensors, meters, digital devices and analytic tools to automate monitor and control the two-

way flow of energy from power plant to plug. 

http://www.environment.gov.au/smartgrid/index.html  

 
 

Enterprise Connect Researchers in Business Program 
Enterprise Connect supports the placement of researchers from universities or public 

research agencies into businesses where such a placement would help to develop and 

implement a new idea with commercial potential. 
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This program will  provide funding for up to 50 per cent of salary costs, to a maximum of 

$50,000, for each placement for between 2 and 12 months. 

The program aims to: 

 Help break down the cultural divide between business and the research sector (the 

researcher may be from a university or research agency)  

 Speed the dissemination of expertise  

 Accelerate the adoption of new ideas and technologies  

 Increase competitiveness of firms. 

http://www.enterpriseconnect.gov.au/Manufacturing/AssistancetoImplementChange/Page

s/ResearchersinBusinessGrant.aspx  

Commercialisation Australia 
Commercialisation Australia is an Australian Government initiative that assists researchers, 

entrepreneurs and innovative firms turn ideas into successful commercial ventures. 

CA is a merit based, competitive assistance program that offers: 

 
 Skills and Knowledge support to help build the skills, knowledge and connections 

required to commercialise new ideas. This includes:  

o Up to $50,000 to pay for specialist advice and services 

o Up to $200,000 over two years to assist with the recruitment of experienced 

executives 

 Proof of Concept grants of $50,000 to $250,000 to test the commercial viability of a 

new product, process or service 

 Early Stage Commercialisation repayable grants of $250,000 to $2 million to develop 

a new product, process or service to the stage where it can be taken to market. 

 

Each successful applicant will be assigned a Case Manager to guide them through the 

commercialisation process and facilitate access to experienced Volunteer Business Mentors.  

Applications are now being accepted by Commercialisation Australia and will be assessed on 

a continuous basis. www.commercialisationaustralia.gov.au. 

 

6.2 New South Wales  

Renewable Energy Development Program 
The Renewable Energy Development Program under the NSW Climate Change Fund 

provides $40 million over five years to support projects which are expected to lead to large 

scale greenhouse gas emission savings in NSW by: 
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 Demonstrating renewable energy technologies in NSW  

 Supporting the early commercialisation of renewable energy technologies in NSW. 

 

The Renewable Energy Development Program supports renewable energy projects which 

will generate electricity or displace grid electricity use in NSW for stationary energy purposes.  
Round 1 is closed. To be notified of future funding rounds, subscribe to the NSW Climate 

Change Fund e-newsletter by emailing your contact details to ccf@environment.nsw.gov.au  

http://www.environment.nsw.gov.au/grants/ccfred.htm  
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Innovation Pathways Program 
Industry & Investment NSW and the Australian Technology Showcase (NSW) have 

developed the Innovation Pathways Program to integrate existing and new program 

elements to accelerate the growth of NSW organisations seeking to commercialise 

innovative technologies.  The Pathways Program targets organisations with a maximum 

turnover of $15M and with innovative technologies supported by intellectual property. The 

first stage of the Pathways Program focuses on building commercialisation and export skills 

and knowledge in a group learning environment, through a one day diagnostic followed by an 

8-10 week program of workshops and mentoring. Eligible organisations may include 

researchers, start-ups and established SMEs.   

 

Following a panel review, the subsequent stage of the program will provide grant assistance 

up to $25,000, (up to $35,000 for ATS members) to individual organisations, and will be 

available on a merit basis, where the organisation is able to identify a clear growth pathway 

with achievable outcomes within 12 months. Assistance may include capital raising, export 

market planning or development of a technology demonstration site. 

http://www.business.nsw.gov.au/innovation/innovationpathways.htm  

 

More information on NSW programs for businesses can be found here: 

http://www.smallbiz.nsw.gov.au/pages/default.aspx  

6.3 Queensland 

Queensland Renewable Energy Fund 
The Queensland Renewable Energy Fund (QREF) is a $50 million funding program that 

supports the development and deployment of renewable energy generation technologies in 

Queensland. The Queensland Renewable Energy Fund Round One is now closed. 

Further funding rounds are yet to be determined.  

For more information contact: 

Email: smartenergy@cleanenergy.qld.gov.au   

Phone: 07 3224 7527. 

 

Queensland Sustainable Energy Innovation Fund 

The Queensland Sustainable Energy Innovation Fund (QSEIF), administered by the 

Sustainable Community Division of the Department of Environment and Resource 

Management, assists Queensland based organisations to develop innovative technologies 

that reduce consumption of fossil fuels, water or greenhouse gas emissions. 

The program focuses on the development and commercialisation of sustainable 

technologies, rather than pure research. 
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Applications have closed for QSEIF Round 14. Prospective applicants should refer to the 

QSEIF guidelines and contact QSEIF project officers to discuss their project proposals. 

http://www.derm.qld.gov.au/environmental_management/sustainability/energy/queensland_s

ustainable_energy_innovation_fund_qseif/qseif_application_process.html  

More information on QLD programs for businesses can be found here: 

http://www.industry.qld.gov.au/dsdweb/v4/apps/web/content.cfm?id=4977  

6.4 Victoria 

Energy Technology Innovation Strategy Fund 
Through its Energy Technology Innovation Strategy, the Victorian Government is investing 

more than $180 million to drive advances in low emission technologies and to secure 

Victoria’s energy future.  

Submissions for ETIS2 funding closed on 31 August 2009.  

 

Centre for Energy and Greenhouse Technologies 
The  Centre for Energy and Greenhouse Technologies (CEGT) is an investment and service 

provider focussing exclusively on the development of new sustainable energy and 

greenhouse gas reductions technologies. CEGT is a private company managing a pool of 

funds allocated to it by the Victorian Government through the Energy Technology Innovation 

Strategy. 

http://www.cegt.com.au/about/  

 

VISTECH 
The Victorian Government opened its 6th round of funding for the joint Victoria-Israel Science 

and Technology R&D Fund entitled VISTECH on 7 July 2009. This program provides 

matching grants of up to US$500,000 to help innovative Victorian technology companies 

work with Israeli companies in joint R&D projects aimed at commercialising their research 

and development and breaking into Australian, Israeli and world markets.  
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Working through VISTECH offers Victorian companies access to additional skills, capital, 

technology transfer and knowledge as well as dual government support. The VISTECH team 

can also help companies to find suitable Israeli technology partners through a partner finding 

service. Companies working across biotechnology and the life sciences sector as well as 

advanced manufacturing, environment, water, nano and micro, information communications 

and synchrotron technologies are encouraged to apply.  

Please email vistech.manager@iird.vic.gov.au  for additional information. 

http://www.business.vic.gov.au/BUSVIC/STANDARD/PC_61019.html  

6.5 ACT  

Innovation Connect (ICon)  
ICon is a new ACT Government program designed to provide creative innovators and 

entrepreneurs with limited funding support that will accelerate the progress of viable, creative 

ideas along the development and commercialisation pathway. The program's objective is to 

meet an identified market gap by funding interventions and services to accelerate the 

formation of investment ready companies and entities. The program has been designed to 

assist companies that need relatively early stage support in taking an innovative product or 

service to investment readiness or commercialisation. 

http://www.business.act.gov.au/doing_business_in_canberra/business_grants_and_assistan

ce/innovationconnect  

6.6 South Australia 

Renewable Energy Fund 
On June 2nd 2009 a $20m Renewable Energy Fund was established to be administered 

over 2 years. The Fund will help foster innovation and investment in renewable technologies.  

In general terms, the RenewablesSA Fund will be applied to four areas: 

 
 Obtaining and making available information required by potential investors, such as 

solar, wind and wave/tidal atlases 

 Generating advice needed to inform new policies, particularly advice on international 

initiatives and on infrastructure needed to support high levels of renewable energy 

generation 

 Direct assistance for key projects in areas such as bid preparations, access to 

research and development, feasibility studies 

 Supporting early development of technologies not covered by the Commonwealth’s 

programs, such as small-scale renewables and use of renewable heat. 

 
http://sustainableliving.sa.gov.au/RenewablesSA/fund.htm  
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Innovation Development Grant  
Innovate SA is offering merit-based grants to assist in small to medium businesses with 

developmental costs and/or to position themselves to attract further investment (such as 

grants and equity) that will lead to the commercialisation of innovative products and services.  

Companies with an annual turnover between $250,000 and $5 million and a trading history of 

at least 2 years should read the Guidelines and then contact Innovate SA to discuss their 

particular project.  

 

For further information contact 

Robert Jones 

Email: robert.jones@innovatesa.com.au  

Phone: 08 8201 7520 

Web: www.innovatesa.com.au  

 

 

The government initiatives fact sheet from the Clean Energy Council can be found in Section 

7 - Appendix E.  
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7.0 APPENDIX A – PROJECT REPRESENTATIVES  
 

Horizon Power 
Thom Fox  

Manager Sustainable Energy Solutions  

Based in Perth Western Australia, Thom Fox is a power systems engineer with 35+ years 

experience providing technical, consulting and management services to government, utility 

and industrial clients regarding the application of electronics and communication 

technologies to their businesses in Australia, USA, Korea, South America, the Middle East 

and Asia.  

 

Thom has experience overseeing the development of an Energy Management Unit and 

planning strategies for a 10-year $14 million per annum SCADA Program. He has been a 

SCADA Asset Manager overseeing Infrastructure capability, performance and maintenance 

and support activities. 

 

Hydro Tasmania  
Simon Gamble  

Manager Technology and Commercialisation, Hydro Tasmania  

 

 

 

 

 

Ergon Energy  

Bashir Gabriel  
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8.0 APPENDIX B – PROJECT DETAILS 
The following project summaries are provided by the project proponents listed above.  

8.1 Horizon Power Projects - WA 

Common characteristics of these Horizon Power projects 
There are common characteristic of these Horizon Power projects.  They are therefore being 

treated as one project with deliverables at two locations. 

 
The scope of projects will include: 

 
 Upgrade and undergrounding of the network in both Yungngora and Kalumburu, to be 

completed by 2Q2010 and 3Q2010 respectively 

 Building of new power stations at both Kalumburu and Yungngora, ready for 

operation in 4Q2011 

 Installation of new prepayment meters and EM1000 meters at Community houses 

 Transfer to Horizon Power of the retailing of electricity to the each of Yungngora and 

Kalumburu by 2Q2010 and 3Q2010 respectively 

 A PPA will be put into place to purchase electricity from each of the existing 

community power stations to cover the interim period between Horizon Power taking 

responsibility for retail of electricity and the commissioning of the new Horizon Power 

owned power stations. 

 
The reliability design criteria to be applied, on a Community basis, will be: 

 
 SAIDI of 290 minutes 

 SAIFI of 16 events. 

 
Communications will be via Horizon Power standard systems: 

 
 ENMAC system for network visibility, data collection and control 

 CitectSCADA for generation plant visibility, data collection and control 

 Data will be collected and stored in the Corporate Historian. 

 
The design and provision of power station infrastructure will be optimised to suit the 

unmanned status of the power stations.  Adequate infrastructure and equipment will be 

provided to suit the infrequent visits and human intervention required. 
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Operationally, the power station and network in each community will require the following 

human interaction by a combination of Essential Services Officer and engagement of local 

community labour: 

 
 Normal network duties as well as meter reading 

 Coolant and lube oil top-ups at the power station 

 Generator engine oil changes. 

 
Power station operations alarms will be remotely monitored by HPCC in Karratha.  The 

District Operations Officer Generation in Kununurra will have remote access to the stations 

for analysis and corrective action purposes. 

 
1. Kalumburu Community  
 
Project Description 

For this cyclone prone community, the project will consist of a 1.0 MW diesel power station, a 

100 kW solar farm and capacity for energy storage. Concept design has been completed. 

Engineering design has commenced. 

 
 4 x 255 kW diesel generators providing an N+2 planting 

 Control system for automatic unmanned operation, with SCADA to allow remote 

monitoring and control 

 Substation with 2 x 100% Feeders to the network 

 Substation will be of the new design, built using RMUs in place of conventional 

switchboards. 

 
Design will be for optimised spinning reserve, to allow maximum penetration of renewable 

energy and to target maximum fuel efficiency.  This will mean limiting spinning reserve to 

around 70 kW (to be confirmed in detailed design), and not carrying a full unit as spinning 

reserve.  In order to meet the design SAIDI and SAIFI figures, the equipment will need to be 

selected and designed for fast recovery from interruption events. 

 
Project risk – not being able to achieve high level of renewable penetration due to control 

system/inverter time delay problems and unaffordable energy storage. 
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Project Components – Power Station 

 Diesel generator units – Detroit Series 6 

 Intelligen controllers 

 Solar farm – PV thin film 

 Inverters – SMA or equivalent 

 RMUs 

 Balance of plant systems (fuel, cooling, lube oil, etc.) 

 Plant control system based on PLC/data concentrator and CitectSCADA HMI 

 Satellite communications interface for data, voice and video communications 

 

Project Technology Gaps – Energy Storage and Enabling Technologies 

The following project technology areas will benefit from input from attendees at the Energy 

Storage Technology Clinic:  

 

 Scale of energy storage - 500 kw flywheel too big and too expensive 

 Inverter time delays in ramping up/down solar farm output 

 Spinning reserve on diesel engines is costly 

 

2. Yungngora Community  
 
Project Description 

The project will consist of a 1 MW diesel power station, a 50 kW solar farm and capacity for 

energy storage. Concept design has been completed. Engineering design has commenced. 

 

 4 x 255 kW diesel generators providing an N+2 planting 

 Control system for automatic unmanned operation, with SCADA to allow remote 

monitoring and control 

 Substation with 2 x 100% Feeders to the network 

 Substation will be of the new design, built using RMUs in place of conventional 

switchboards. 

 

Design will be for optimised spinning reserve, to allow maximum penetration of renewable 

energy and to target maximum fuel efficiency.  This will mean limiting spinning reserve to 

around 70 kW (to be confirmed in detailed design), and not carrying a full unit as spinning 

reserve.  In order to meet the design SAIDI and SAIFI figures, the equipment will need to be 

selected and designed for fast recovery from interruption events. 
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Project risk – not being able to achieve high level of renewable penetration due to control 

system/inverter time delay problems and unaffordable energy storage. 

 

Project Components – Power Station 

 Diesel generator units – Detroit Series 6 

 Intelligen controllers 

 Solar farm – PV thin film 

 Inverters – SMA or equivalent 

 RMUs 

 Balance of plant systems (fuel, cooling, lube oil, etc.) 

 Plant control system based on PLC/data concentrator and CitectSCADA HMI 

 Satellite communications interface for data, voice and video communications. 

 

Project Technology Gaps – Energy Storage and Enabling Technologies 

The following project technology areas will benefit from input from attendees at the Energy 

Storage Technology Clinic:  

 

 Scale of energy storage - 500 kw flywheel too big and too expensive 

 Inverter time delays in ramping up/down solar farm output 

 Spinning reserve on diesel engines is costly. 
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8.2 Ergon Energy Projects - QLD 

1. Windorah Community Project 
 
Project Description 

Windorah is located ~1,200 km west of Brisbane in South West Queensland and has a 

population of about 100.  The power system currently consists of a 600 KW diesel power 

station and a 150 kW concentrated solar PV farm.  The concentrated solar PV farm has a 

small amount of battery storage which is used to address and issues of intermittency as a 

result of varying solar radiation.  Both generation components are functioning well.  There is 

a need for energy storage as there is excess solar generation capacity in the winter months.  

 

Ergon Energy are currently Investigating options for energy storage to increase penetration. 

 

Project Components 

The diesel power station consists of 3 x 200 kW diesel gensets run in a N-1 configuration.  A 

project is underway to replace the existing diesel generators with 3 x 250kW gensets.  One 

of the new gensets will be configured to run at low load to increase solar penetration. 

 

The solar farm consists of 5 x 30 kW (nominal) solar concentrated photovoltaic dishes. Any 

combination of dishes can be operated. 

 

Project Technology Gaps – Energy Storage and Enabling Technologies 

The following project technology areas will benefit from input from attendees at the Energy 

Storage Technology Clinic:  

 

 Long term storage (24hr) needed to improve usage and penetration of renewable 

sources 

 Ability to cope with high variation of ambient temperatures e.g. desert climate 

 Ability to function full life when charged without being fully discharged 

 

For more information please visit Ergon Energy website: 

http://www.ergon.com.au/network_info/isolated_and_remote_power_stations/default.asp 
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2. Thursday Island Community Project  
 
Project Description 

Thursday Island is the business and administrative centre for the islands of Torres Strait, the 

body of water between the tip of Queensland and Papua New Guinea.  It has a population 

between 2000 and 4000. The power system currently consists of 9100 kW diesel power 

station and 450 kW wind farm.  The diesel power station is functioning well however, the 

wind farm is coming to the end of its life.  There is a need for energy storage to provide 

system stability as the penetration of wind generation will be high especially during winter 

months when the demand is lower. 

 

Project Components 
The diesel power station consists of 3 x 2700kW and 1 x 1000 kW gensets and 2 x 225 kW 

wind turbines.  At present preliminary concept design has started to replace the old 2 x 225 

kW wind turbines. 

 

The concept design has preliminary identified a wind generation increase to approximately 

1000 to 1600 kW.  In addition, investigations are continuing into the viability of tidal 

generation to supplement the power system. 

 

The proposed power system configuration is 9100 KW diesel power station, a 1000-1600kW 

wind generator, possible 750kW tidal generation and capacity for energy storage. Concept 

design for wind generation increase has been completed.  

 

Project Technology Gaps – Energy Storage and Enabling Technologies 

The following project technology areas will benefit from input from attendees at the Energy 

Storage Technology Clinic:  

 

 cost effective short term storage to enable higher wind penetration 

 quick response to change in generation due to fluctuations e.g. wind velocity 

variations 

 potential for high cycle life i.e. charge and discharge 

 

For more information please visit Ergon Energy website: 

http://www.ergon.com.au/network_info/isolated_and_remote_power_stations/default.asp 
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8.3 Hydro Tasmania Projects – TAS 

Hydro Tasmania King Island REDP Project 
 

Hydro Tasmania’s proposed King Island project, which recently received Federal 

Government support under the Renewable Energy Demonstration Programme (REDP) will 

demonstrate the integration of wind, solar and energy storage with biodiesel generation. This 

will provide power for the King Island mini grid system and reduce the Island’s reliance upon 

diesel powered generators.   The project will be developed by Hydro Tasmania and 

Integrated Energy Solutions Pty Ltd (IES) our subsidiary JV with CBD Energy Limited. 

By facilitating the integration of renewable energy into the grid through elements such as 

frequency and voltage control, the project aims to reduce dependency upon base load fossil 

fuel energy sources and will demonstrate integrated technologies that can help connect 

renewable energy supplies into electricity grids. These projects will also demonstrate the 

potential for enabling technologies to help integrate renewable technologies into established 

electricity networks and mini-grid systems in remote areas. 

 
 

The following is a brief description of each of the projects proposed for King Islands, as well 

as an outline of the notable risks and mitigating actions.  

Station 

Controller
Station Operator 

Interface

Resistor Bank 

Vanadium Redox Battery 

Diesel UPS 

Carbon Block 

Enabling Technologies Station Control 

Diesel Generators 

Tank Farm  

(Biodiesel Upgrade)

Thermal Generation

Wind Farm 

Solar Photovoltaic Array 

Renewable Generation 

Customer Demand Smart Metering 

Smart Grid - Demand Side Management 

King Island REDP Project Components 

New Development 

6 MW diesel 

2.45MW RE 

16 GWhs pa  
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Biodiesel 
Hydro Tasmania has been monitoring the development of biodiesel as a potential mineral 

diesel substitute for the BSI.  By implementing biodiesel, Green House Gas (GHG) emissions 

can be substantially reduced.  There are, however, differences in the properties between 

biodiesel and mineral diesel.  It is desirable to test the performance of biodiesel in controlled 

conditions prior to implementation. 

 

A trial will be undertaken at Currie Power Station (CPS) in order to prove the biodiesel in one 

of the existing engines, test fuel supply logistics, test the suitability of existing fuel 

infrastructure and trial the reliability of the biodiesel supplier. 

 

The trial is proposed to run for 6 months.  At the end of the trial, a decision will be made on 

whether to fully integrate biodiesel into the CPS and to similarly implement biodiesel at the 

Whitemark Power Station on Flinders Island.  The trial and its outcomes will be timed so as 

to fit in with preparations for fuel supply tenders which will take place in mid 2011. 

 

Diesel UPS  
This project seeks to enhance the value of existing renewable energy generation on King 

Island by allowing all diesel units to remain offline during periods of time where renewable 

energy generation exceeds the customer demand, resulting in 100% renewable energy 

penetration.   

 

The project involves the installation of a Diesel-Uninterruptible Power Supply (D-UPS) at the 

King Island Power Station.  This is a commercial technology that is typically used as a 

backup power supply in industrial processes that are very sensitive to interruptions in the 

power supply, such as data centres, semiconductor manufacturing facilities and airports.  In 

this sense the “off-the-shelf” technology has been utilised in several thousand installation 

world wide, although this is a new application. 

 

On King Island D-UPS will operate in parallel with the load; in a typical installation the D-UPS 

is used in series with the main electricity supply.  It is this change in system topology that 

entails the main integration risk of this project.   

To address this risk the operation of the King Island system with a D-UPS is being 

investigated through dynamic system modelling.  This model will be used to refine the control 

logic associated with the D-UPS and will confirm the performance requirements of the D-

UPS for the project to be technically feasible.  Hydro Tasmania will then work with the D-UPS 

manufacturer to confirm the suitability of the standard product. 
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Vanadium Redox Battery (VRB) Repair 
The current VRB unit is not operational due to an overcharging event which led to cell stack 

damage.  This project will look to reinstate or replace the VRB with a suitable alternative 

storage technology. 

 

Much development in VRB cell stack technology has taken place since the original VRB 

project and it is envisioned that the existing VRB can be restored by replacing the cell stacks 

with those of a new design.  The new VRB cell stacks incorporate improved materials, 

improving reliability.  In addition, inverter technology has become commonplace since the 

original unit was installed; what was once a custom designed unit can now be purchased as 

a standard product with much greater confidence of fit for purpose and performance. 

 

It is expected that by using the existing VRB infrastructure a refurbish option will be 

significantly less costly than a complete battery development project.  In addition to the cell 

stacks, the inverter will also be replaced in order to improve the utility of the battery, and 

allow it to fulfil additional roles.   

 

Wind Farm Expansion (IES) 
An increase in the wind farm capacity on King Island will increase the level of wind power 

available allowing for a greater percentage of time running in 100% renewable mode.  This 

project derives much of its benefit due to the enabling nature of the D-UPS project.  As such, 

this project cannot proceed without the D-UPS in place.  

 

The wind farm will be built with well proven wind turbine generator technology.  Development 

approvals are already in place for an additional two wind turbines on Hydro Tasmania land at 

the Huxley Hill wind farm site.  Hydro Tasmania has undertaken a pre-qualification 

assessment of wind turbine manufactures for both King and Flinders Island.   

 

Graphite Energy Storage (IES) 
The function of the graphite energy storage module as developed by Australian company 

RAPS Pty Ltd (a subsidiary of CBD Energy Ltd) is to store large amounts of thermal energy 

for later use.  The process takes advantage of the patented process (owned by CBD Energy 

and licensed to IES) in which graphite is heated to high temperatures, and the heat extracted 

using imbedded heat exchangers. This heat is then converted back to electricity using a 

steam turbine generator (STG). Each module stores in excess of 6MWhr of thermal energy 

at the conditions to be used on King Island with 10 units proposed. 

 

A graphite energy storage module was constructed at RAPS’ Silverwater (NSW) facility and 

underwent commissioning and testing in the final quarter of 2007. Sinclair Knight Mertz 
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(SKM) was engaged by CBD to provide independent verification of the performance of the 

prototype storage module. 

 

It is proposed under the graphite energy storage project to integrate the existing resistive 

frequency control (as developed by Hydro Tasmania under its dynamic resistor project which 

is now under commercial testing) with the resistive elements within the graphite energy 

storage module thus incorporating any elements that are required to accomplish fast resistor 

switching necessary for resistive frequency control. 

 

While the graphite energy storage technology itself is new and not “off-the-shelf”, technical 

risk for this component of the project is now considered low, based on the results of the tests 

performed and the independent SKM verification obtained on the prototype module. 

 

Smart Grid 
The Smart Grid is the next phase in the evolution of electrical power generation, transmission 

and distribution.  In the BSI context the Smart Grid can provide matching of the demand to 

the available supply as much as possible through innovative tariffs such as Real Time Pricing 

or using communication technologies including wireless and power line carrier technologies 

to shed and restore controllable loads. 

The Smart Grid project involves: 

1. Completion of load studies for hot water heaters on King Island and modelling the 

impact of obtaining the ability to reduce load by between 200kW and 400kW; 

2. Undertaking a communication and engagement programme with the support of the 

King Island Council; identify participants in programme; 

3. Designing a system incorporating integrated software system (third party supply), 

communication protocols and roll out plan; 

4. Installation of Smart Meters at approximately 200 households and 23 dairies. Meters 

would include In-home Displays linked to Advanced Metering Interfaces and allow 

interfaces between meters, In-home displays, and power system control station via 

Program Logic Controller network; 

5. Commissioning trial of Load Shedding Relays activated by Hydro Tasmania’s signal, 

but fitted with customer override switches; and 

6. Full implementation of Demand Side Response (DSR) system. 

The immediate benefits from a Smart Grid project on King Island will be the ability to: 

• Switch off diesels at a greater frequency; 

• Delaying diesel start up; 

• Delay second diesel start up; 

• Switch off second diesel at a greater frequency, and 
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• Provide the infrastructure to introduce time of day tariffs and in particular a 

wind spill tariff to customers. 

 

Project Technology Gaps – Energy Storage and Enabling Technologies 

 

The following project technology areas will benefit from input from attendees at the Energy 

Storage Technology Clinic:  

 

• Integration of multiple power system and renewable energy enabling and support 

technologies, such as fast response inertia; 

• Current developments in VRB technology, including control and protection 

philosophies, approaches to charge/discharge strategies 

• Alternative fast response, deep cycle storage technologies 

• Smart grid design and implementation (topic of other tech clinic) 
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9.0 APPENDIX C - DRAFT VALUE CHAIN MAP (REMOTE OFF-GRID POWER & STORAGE SOLUTIONS WITH A SPECIFIC FOCUS 
ON SOLAR AND WIND POWER SOURCES) 
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10.0 APPENDIX D – SAMPLE OF GLOBAL ENERGY STORAGE COMPANIES  
 

 

Sodium based Batteries  
Mainly US based and Asian companies. One European player. 

 

NGK Insulators Ltd 

NGK, based in Japan, manufactures and distributes electric power related equipment 

including insulators, and of industrial ceramic and beryllium copper products; and plant 

engineering. NGK witnessed a 30% increase in its global revenues from sale of sodium 

sulphur (NaS) batteries in 2008 as compared to 2007. NGK currently manufacture NaS 

batteries in large-scale and have supplied to various projects in Japan, US and Middle East. 

http://www.ngk.co.jp/english/about/outline/index.html  
 

GE  

GE is introducing sodium sulphur batteries initially for hybrid trains and buses and then also 

for grid scale storage. GE will initially invest $100 million into a facility in New York, which will 

employ 350 people. The factory ultimately will produce 10 million cells a year capable of 

storing 900 megawatt hours of electricity.  

 

MES DEA 

MES-DEA S.A. is the group's dedicated plant for the production of electric vehicles and 

specialist for the development, production and sales of components for electric vehicles such 

as motors, vacuum pumps, DC/DC converters, battery chargers, PEM Fuel Cell15 and 

ZEBRA16 batteries. Company was founded more than 10 years ago and manufactures 

ZEBRA batteries as well as PEM fuel cells for portable and light mobile applications. All 

manufacturing and offices are based out of Switzerland.   

                                                 

 

 
15 Proton exchange membrane fuel cells, also known as polymer electrolyte membrane (PEM) fuel cells (PEMFC), are a type of 

fuel cell being developed for transport applications as well as for stationary fuel cell applications and portable fuel cell 

applications. Their distinguishing features include lower temperature/pressure ranges (50-100 ˚C) and a special polymer 

electrolyte membrane. 
16 This battery was invented in 1985 by the Zeolite Battery Research Africa Project (ZEBRA) group.  The ZEBRA battery 

operates at 250 °C and utilizes molten sodium chloroaluminate (NaAlCl4), which has a melting point of 157 °C, as the 

electrolyte 
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Since 2008 have started focusing on providing batteries for solar PV and wind systems. The 

ZEBRA batteries are composed of salt (NaCl) and Nickel (Ni). It is the only company 

manufacturing sodium nickel chloride batteries. 

http://www.cebi.com/cebi/content/index_en.html?a=5&b=9&c=19&d=69 •. 

 

Flow Batteries 

(Most of the companies are US or Asian Manufacturers). 

 

Prudent Energy 

Prudent Energy, is an energy storage technology developer, manufacturer and systems 

integrator, specializing in the patented VRB Energy Storage System (VRB-ESS™). Prudent 

acquired VRB Power Systems, leading manufacturer of vanadium redox flow batteries in 

January 2009. The company has a manufacturing plant in Beijing.  

http://www.pdenergy.com/en/about_us/company_profile/company_profile.html  
 

ZBB Corporation  

ZBB Technologies, Limited, the Australian subsidiary (formerly known as ZBB (Australia) 

Limited), was formed in 1982 to develop commercial applications for the zinc-bromine 

research being conducted by Murdoch University in Western Australia. ZBB Technologies, 

Inc., the U.S. operating subsidiary, was established in 1994 in Wisconsin to acquire the zinc-

bromine technology assets of Johnson Controls, Inc. which was engaged in research to 

manufacture energy storage systems based upon the zinc-bromine technology. 

http://www.zbbenergy.com/aboutus/  
 

EnStorage, inc 

Enstorage was founded to develop and commercialize energy storage systems, based on 

technology developed for over 10 Years by Prof. Emanuel Peled and his team. EnStorage is 

backed by top-tier Venture Capital funds Greylock Partners, Canaan Partners, and by 

Siemens Technology-to-business (TTB) fund. The company based in Israel and 

manufactures low cost regenerative fuel cell for load leveling and wind and solar power 

generation plants. 

http://www.enstorageinc.com/company.html  
 

Deeya Energy 

Founded in 2004 in the heart of Silicon Valley, Deeya Energy is a cleantech company 

dedicated to developing and manufacturing electrical energy storage systems.  
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Deeya Energy's innovation, the L-Cell, is based on a novel battery technology originally 

developed by NASA in the early 70's as a potential energy storage method for long term 

space flights.  Deeya Energy is backed by leading Silicon Valley venture firms including NEA, 

BlueRun, DFJ and Element Partners.  

http://www.deeyaenergy.com/about/  
  

Premium Power 

Founded in 2002, Premium Power Corporation manufactures the world’s lowest cost, grid 

scalable flow batteries based on the company’s proprietary Zinc-Flow® advanced energy 

storage technology. Their products are lower in cost than lead acid batteries up front and 

roughly equivalent to pumped hydro, at under 2 cents/kWh, on a long-term basis. The 

company is headquartered in North Reading, Massachusetts, USA. 

http://www.premiumpower.com  

 

Sumitomo Electric  

Sumitomo, based in Japan, is a company that manufacturers and distributes electrical goods 

such as wires and cables as well as products for the automotive, ICT, electronics, and 

industrial materials industries.  

http://global-sei.com  

 

Plurion 

Plurion, based in the UK, is currently developing a family of high-capacity electricity storage 

systems. 

http://plurionsystems.com  

 

Supercapacitors  

Maxwell Technologies is the leader. Many Asian companies in the top 5 such as Panasonic, 

NessCap, Elna, Nippon Chemi Con, NEC Tokin, etc 

 
Maxwell Technologies 

Maxwell, based in San Diego, is a leading developer and manufacturer of innovative, cost-

effective energy storage and power delivery solutions. Maxwell has operations in China, 

Germany and Switzerland.  

http://www.maxwell.com  
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IDS  

IDS, based in Switzerland, manufactures energy storage with super capacitors (IESC). The 

500 kVA base module includes super caps and monitoring electronics, DC/DC or DC/AC 

converter and controls. The company manufactures power electronics for wind, solar, 

propulsion systems, etc. 

http://www.idsag.ch/index_en.html . 
 

Nanotecture 

Nanotecture specialises in the production of nanoporous materials and the development of 

highly efficient electrical storage devices based on those materials. The company’s 

proprietary material production process enables the precise engineering of nano-scale 

architectures within materials. The patented supercapacitor design involving asymmetric cell 

architecture where the ultra cap is used in conjunction with a battery as the second electrode 

to significantly boost the energy density of the device. The company was established in 2003 

in the UK and is supported by East Hill investors, Foresight Venture Partners and university 

of Southampton. 

http://www.nanotecture.co.uk  

 

ESMA 

ESMA, based in Russia, manufactures ultracaps, supercaps and electric double layer 

capacitors using patented technology that uses activated carbon material in the negative 

electrode and nickel oxyhydroxide as positive electrode. ESMA along with French battery 

manufacturer Saft is developing nickel based supercapacitor. It is a joint stock company 

founded in 1993.  

 

Rechargeable Lithium  
(Quite a few European manufacturers. Majority of them have their  

manufacturing facility in Asia. Manufacturers developing various types of Li rechargeable 

batteries that have high energy density, better safety and lifecycle.) 

 

Saft  

Saft is the world’s leading designer, developer and manufacturer of advanced technology 

batteries for industrial and defence applications. For renewable energy storage and for 

switching and transmission, the company supplies NiCad and NiMH batteries and is testing 

Li-ion batteries as well.  
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In 2008, it announced the launch of SOL-ION project in conjunction with Conergy and 

Tenesol for supplying 75 integrated energy Li-ion battery for on grid PV systems. Saft 

entered into a partnership with ABB to produce high voltage Li-ion batteries for improving the 

stability of power distribution grids. 

http://www.saftbatteries.com  

 

Li-Tec  

Li-Tec Battery GmbH – a Joint Venture of Evonik Industries AG (50.1%) and Daimler AG 

(49.9%) – develops, produces and markets large-scale lithium ion battery cells for 

automotive applications and battery systems for industrial and stationary applications. The 

company mass produces Li-ion cells with ceramic SEPARION® high performance separator 

and LITARION® electrodes from Evonik, which is safer than traditional Li-ion batteries. The 

company manufactures batteries mainly for EVs and HEVs but also for storage of renewable 

energy and other stationary applications. Manufacturing is done in Germany 

http://www.li-tec.de/en/company.html  
 
BYD Company Limited 

Founded in 1995 and headquarters in China.The company has 2 streams of business – IT 

manufacturing and Automotive Manufacturing. BYD has an European office in The 

Netherlands. The company manufactures Li-ion and nickel rechargeable batteries. It is 

developing Li iron phosphate batteries for EVs and PHEVs. 

http://www.byd.com.cn/  
 
Enersys  

EnerSys European HQ is based out of Switzerland. It acquired Oerlikon Battery Business in 

November 2009. Enersys launched EcoSafe batteries for renewable energy storage 

applications in 2008. These batteries are available in lead acid, nickel and lithium 

technologies. The company planning to expand its manufacturing facility for lead based 

products including its proprietary thin plate pure lead technology (TPPL) batteries by 50%.In 

2008, Enersys signed a Memo of Understanding with Lithium Technology Corporation to 

market its products to reserve power and renewable energy markets. 

http://www.enersys.com  

 
OxisEnergy 

OxisEnery is a company based out of UK and has developed Lithium-sulphide batteries 

which boast of high energy density of 250-350 Wh/Kg, is environment friendly, has low costs 

and is thermally stable. • The target applications for this battery initially is expected to be 

Electric vehicles, e-bikes and for backup power. The batteries are still in development stage.  

http://www.oxisenergy.com/  
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11.0 APPENDIX E – GOVERNMENT INITIATIVES FACT SHEET   
http://www.bcse.org.au/cec/resourcecentre/Government-

Initiatives/mainColumnParagraphs/0/text_files/file2/Renewable%20Energy%20Initiatives%20(July%2009).pdf  
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12.0 APPENDIX F – OTHER RELEVANT LINKS  
 

1. Energy Storage Council 
http://www.energystoragecouncil.org/  

The ESC was founded to promote the research, development and deployment of storage 

technologies as well as to raise awareness of the importance of storage for the future of 

America's electricity supply and energy security. 

 

2. Electricity Storage Association 
http://www.electricitystorage.org/site/home/  

 The Electricity Storage Association is a trade association established to foster development 

and commercialization of energy storage technologies. Our mission is “to promote the 

development and commercialization of competitive and reliable energy storage delivery 

systems for use by electricity suppliers and their customers.” 

 
The ESA members represent: 

 
 Electric utilities, ESCOs, IPPs 

 Technology developers involved with advanced batteries, flywheels, CAES, pumped 

hydro, supercapacitors and component suppliers, such as power conversion systems  

 Researchers committed to advancing the state of the art in energy storage solutions 

 

3. US Department of Energy –Energy Storage 
Office of Electricity Delivery and Energy Reliability's  

Energy Storage and Power Electronics (ES&PE) 

http://www.oe.energy.gov/our_organization/rnd.htm  

Research is being conducted to achieve reductions in capital, installation, and operations 

and maintenance costs for existing storage systems in a variety of types and size ranges. 

The field of power electronics is an exciting and dynamic area of technology development. 

Building on advances in semiconductor materials, power electronic building blocks are being 

created to replace traditional electromagnetic and electromechanical ones. View some of our 

work in Energy Storage. 
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4. California Energy Storage Alliance 
http://www.storagealliance.org/  

CESA is widely recognized as the energy storage advocacy association for California. It is a 

technology-neutral association of companies and organizations who share a common 

mission and is supported solely by the contributions and activities of its members. Member 

companies include a diverse range of advanced energy storage technology and 

manufacturing companies, systems integrators, and renewable energy developers. 

 

5. International Energy Agency (IEA) – Energy Conservation through Energy Storage 
(ECES) 
http://www.energy-storage.org/energy-storage/introduction.html  

The IEA, based in Paris, is an autonomous agency linked with the Organisation for Economic 

Co-operation and Development (OECD). The IEA is the energy forum for 26 Member 

countries. IEA Member governments are committed to taking joint measures to meet oil 

supply emergencies. They have also agreed to share energy information, to co-ordinate their 

energy policies and to co-operate in the development of rational energy programmes. The 

R&D programme Efficient Energy End-Use Technologies contains 14 different Implementing 

Agreements (IAs) of which one is the IA on energy storage. The full name of this IA is Energy 

Conservation though Energy Storage (ECES IA).  

 

6. Advanced Electricity Storage Technologies Program 
http://www.ret.gov.au/energy/energy%20programs/advanced_electricity_storage_technologie

s_program/Pages/AdvancedElectricityStorageTechnologies.aspx  

The Australian Government has provided $20.4 million to the Advanced Electricity Storage 

Technologies program, which supports the development and demonstration of efficient 

electricity storage technologies for use with variable renewable generation sources such as 

wind and solar. 

 

The Program is managed by the Department of Resources, Energy and Tourism and aims to 

identify and promote strategically important advanced storage technologies, in order to 

increase the ability of renewable energy-based electricity generation to contribute to 

Australia’s electricity supply system. 

 

Advanced storage technologies for electricity applications include, but are not limited to, 

batteries, electro-mechanical, chemical and thermal storage technologies in either on-grid or 

off-grid situations. 

 


