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 Executive Summary 
The authors of this report support the implementation of the Solar Flagships program, 
particularly with regards to the construction of concentrating solar thermal power 
stations. This report gives some recommendations for the Solar Flagships program 
implementation to ensure the best positioning of Australia in the field of 
concentrating solar thermal power (CST). 
 
In particular, this report recommends that: 

1. Power tower systems with at least 15h of molten salt storage be given 
preference for the Solar Flagships program, provided that they form a 
competitive application. Targeting molten salt power tower systems in the 
Solar Flagships program will allow Australia to gain a competitive advantage 
in the field of CST, as much of the development overseas to date has been in 
the area of parabolic trough plants.  

Power tower systems with storage can operate with annual capacity factors of 
75% and higher. They boast higher efficiency, faster cost reductions, lower 
resource utilisation and higher annual energy production than parabolic trough 
concentrator systems. 

Less emphasis should be placed on the turbine output of a power station, as 
opposed to the total electric generation capability. i.e., a 260MW solar plant 
with no storage produces the same total amount of energy (GWh/yr) as an 
85MW solar plant with 16 hours storage 

2. Given the nature of the up-scaling of power tower systems, the definition of 
“commercially proven” projects should be modified to include a “replicable or 
scalable module below 30MW” (page 1, Flagships Factsheet). 

3. A subsequent program to follow Solar Flagships and specifically support 
power tower systems with storage should be announced. Sargent & Lundy 
predict that the levelised energy cost of electricity from a tower plant with 
storage will drop to AU 10c/kWh once 2600MW of tower plants with storage 
are installed globally. Once this is achieved, private investment can play a 
larger role in expanding the Australian solar thermal industry.  This should be 
considered a strategic investment to continue Australia's natural advantage of 
cheap energy in a carbon-constrained world. 

Based off current project costs, initial funding needs a larger ratio of government 
investment – from the current 2:1 private:govt, to 1.3:1 for initial phase projects then 
1.8:1 for later projects. 
 
Two companies currently offering power tower systems with molten salt storage are 
Torresol Energy and SolarReserve. In addition, the power tower vendors 
Brightsource, eSolar and Abengoa are all performing research and development to 
incorporate molten salt storage. 
 
Australian Solar research and intellectual property would also benefit from targeting 
power tower systems with storage in the Solar Flagships program. The Newcastle-
based CSIRO National Solar Energy Centre conducts a power tower research 
program. In addition, the Big Dish developed by the Australian National University 



 

and Wizard Power is another point focusing system incorporating storage. 
 
Given Australia has one of the world's best solar resources, we are well placed to 
achieve fast cost reductions in tower technology with storage, and hence be a world 
leader in Concentrating Solar Thermal Power. 
 
 
 
In summary, Beyond Zero's final recommendations are: 
 
·  The Federal Government uses the $1.6 billion Solar Flagships funding 

to support the construction of 360MW of solar power tower plants with 
15 hrs storage/75% capacity factor. This will likely require upfront 
capital funding in the ratio of 1:1.3 Govt:Private investment. 

 
·  The Federal Government also supports the location of a heliostat 

manufacturing facility in Australia. 
 
 
·  The Federal Government supports a further 640MW of solar thermal at 

the same funding ratio, by which time cost reductions should see solar 
thermal energy costs down below 16c/kWh. 

 
 
·  The Federal Government supports 1600MW of solar thermal at a lower 

funding ratio of 1:1.8, by which stage after 2600MW cumulative 
capacity installed, CST LEC should reach 9.5c/kWh or lower. 

 
·  The Federal Government provides renewable energy policy such as 

fixed-price Renewable Energy Certificates, or time-dependent RECs, 
to ensure that CST projects with LECs of less than 9.5c/kWh are viable 

 
. 
·  After 8700MW total installed capacity, CST costs should be reaching 

4.5c/kWh, or the cost of new conventional coal-fired power generation.  
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 1. Introduction 
One objective of the Solar Flagships program is to support the development of an 
Australian Concentrating Solar Thermal (CST) industry and assist technologies to 
come down the cost curve. It is predicted by the US Department of Energy (US DoE) 
and by the private sector power engineering giant Sargent & Lundy that the cheapest 
solar thermal electricity will come from tower plants with storage. This is due to 
many reasons, but most prominently because: 

·  Towers and heliostats mirrors are cheaper to build than parabolic troughs. 
·  Towers achieve higher temperatures, and can therefore operate more 

efficiently with less mirror field area and resource requirements. 
·  Dispatchable stored energy is of greater value to a grid operator than 

intermittent energy, and storage allows the plant to operate at a higher capacity 
factor. 

·  Storage is integrated into the design of a tower, using molten salt directly as 
the heat transfer fluid. For trough systems, storage is an additional bolt-on 
piece of infrastructure. 

 
The high efficiency of power towers comes from the fact that they have a point focus, 
rather than a linear focus like troughs. This allows them to achieve higher 
concentration ratios, and higher temperatures, and subsequently operate with the same 
turbines as coal-fired generators. Dishes, such as the Big Dish being developed by the 
Australian National University and Wizard Power, are also point focusing systems, 
however at this stage power towers are more commercially developed than dishes. 
Similarly, while there are several forms of CST storage available, the most 
commercially developed and deployed is molten salt.  
 
Putting an emphasis on solar thermal power towers with molten salt storage will allow 
Australian industry to “leap frog” the Spanish developments to date, as they have put 
a lot of investment into trough technologies, whose cost curve does not fall as steeply. 
 
Given that troughs are a more mature technology with less scope for cost reductions 
than towers, and tower installation capacity will soon overtake troughs, building 
trough plants in Australia would not represent the best value for money. 
 



 2. Comparison of CST Concentrators 
The following table compares commercially available options for concentrating solar 
thermal power plants with storage. 
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 3. Advantages of Molten Salt Power Towers 

 3.1 Cost Reduction Curves 
Both the US DoE SunLab, and the engineering consultancy firm Sargent & Lundy 
have modelled the economics of CST energy systems in the document Assessment of 
parabolic trough and power tower solar technology cost and performance forecasts, 
compiled by Sargent & Lundy. This document is available at 
http://www.nrel.gov/csp/pdfs/34440.pdf 
 
The cost reduction trajectory from page 15 of this document is repeated below. 
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The red curve on the chart above represents the Sargent & Lundy cost projection for 
towers while the pink curve represents the SunLab tower projection. The main 
difference between the two projections is the cumulative installed capacity assumed 
by each. In the original report, these were referenced to an installation timeline from 
2004 – 2020, but the key factor in achieving the cost reductions was not the timeline 
but the total installed capacity.  
 
The key finding from this was that the levelised cost of electricity would come down 
to USD 3.5c/kWh (or 4.5c/kWh in 2009 Australian currency) once global installed 
capacity reaches 8,700MW of power towers.  
 



Most of these cost reductions would come from simple economies of scale – i.e. when 
the industry is able to build 75% capacity factor 200 – 220MW towers, it is much 
cheaper than the First-Of-A-Kind 15-50MW plants. There are also significant cost 
reductions to be achieved from mass-manufacturing of heliostats. The mirror field 
makes up to 40% of the capital cost of a Solar Power Tower plant, therefore tooling 
up for large-volume production of these components on a continuous basis (as 
opposed to start-stop, once-constructions) has a huge cost-reduction potential. 
In summary, 49% of cost reductions (from First-Of-A-Kind to 220MW) comes from 
economies of scale, a further 28% of cost reductions from high-volume component 
production, and the remaining 23% from continuous technology improvements, for 
example from the continued R&D by Sandia Laboratories, and breakthrough 
innovations such as eSolar's low-cost mirror field design. 
 
Sargent & Lundy projected that as costs of towers come down, tower installed 
capacity would overtake trough installations. Given that troughs are a more mature 
technology with less scope for cost reductions than towers, and tower installation 
capacity is already about to overtake troughs, building trough plants in Australia 
would not represent the best value for money.  

 3.2 Comparison with other technologies 
This section explains in more detail the comparisons made in Table 2.1, with respect 
to power towers with salt storage. Power towers with 15+ hours of molten salt 
storage:  

·  Operate their turbine(s) 90% of the time. Overall, they operate with a capacity 
factor of 75%, which translates to ramping the turbine between 60-100% 
output 90% of the year (7885 hours out of 8760). 

·  By operating 75-90% of the time, balance of plant infrastructure, in particular 
transmission investments are realised faster allowing for optimal use of the 
associated assets. 

·  This compares favourably to salt storage with trough concentrators – trough 
turbines are operated only 60-70% of time, with a 50% annual capacity factor 
(i.e. on average they produce at their rated capacity for 50% of the year). This 
is largely because building more mirror field for extra storage for trough 
plants is less economical than for tower plants. 

·  Turbines in trough plants achieve only 32-37% thermal to electrical efficiency, 
lower than the 38-42% in towers (with potential for >44% using current 
supercritical Rankine technology). This is due to troughs running at less than 
400oC, rather than 565oC of towers. 

·  The higher temperatures of towers mean they lose less efficiency with air-
cooling than troughs. Solar thermal plants placed in arid regions will need to 
operate with air-cooling instead of water cooling. 

·  Towers run at the same steam temperatures and pressures as coal plants, so 
turbines are very similar, or even the same as off-the-shelf commodity coal 
turbines. 

·  Tower heliostats (and dishes) track with both azimuth (rotating north, south, 
east, west) and elevation tracking. Meanwhile, troughs and linear fresnel just 
rotate east to west over the course of the day. Away from the equator, if there 
is no elevation tracking, you need a lot more glass to collect the same heat 
collected (as towers) from troughs. This is because without elevation tracking, 



the light will not hit the glass at right angles. Therefore each photon or dot of 
light will elongate, striking the glass as an ellipse.  This means that instead of 
having the intensity of 100% it will have the intensity of 80% or 60% due to 
the incoming light not being perpendicular to the glass. This is less of a 
problem if you're close to the equator, although many sites are not available 
close to the equator due to tropical cloud cover. 

·  Molten salt towers can collect heat from the moment the sun comes up, by 
pre-heating the cold salt tank. Trough and linear fresnel systems take 2-3 
hours before there is enough heat accumulated in the field to get them running. 

 

 3.3 Optimum Plant Size 
The Spanish Feed-in-Tariff only applies to plants below 50MW. However, better 
economies of scale will come from plants larger than this. Designs are detailed by 
Sargent & Lundy and NREL for tower plants sized at 13.5MW, 50MW, 100MW, 
200MW and 220MW with storage. This progression of larger tower projects is being 
implemented as we speak by concentrating solar thermal companies, with Torresol’s 
17MW Gemasolar tower with 15h storage currently in construction near Ecija, Spain 
and Solar Reserve’s latest announcements comprising: 

·  A 150MW tower plant in Rice, California. 
(http://www.energy.ca.gov/sitingcases/ricesolar/index.html).  

·  A 100MW project at Tonopah, Nevada. 
(http://budget.state.nv.us/clearinghouse/Notice/2010/E2010-016.pdf) 

·  And a 50MW 70% capacity factor plant in Alcazar de San Juan, Spain. 
(http://www.pv-
tech.org/news/_a/solarreserve_pereal_receive_government_permit_for_50mw
_project_spain/) 

 
The nature of progress in tower plants, however, is to build a larger plant than the last. 
For example, Abengoa built a 10MWe power tower, PS10, followed by a 20MWe 
tower, PS20. For this reason, we suggest that the definition of commercially proven 
projects be modified to add the words “or scalable”, so that it reads: 
 

Commercially proven projects will be taken to mean those projects that have been demonstrated at an 
operational level of at least 30MW for twelve months or with a replicable or scalable module below 30MW, 
with backing from financial and construction firms for scale-up plans. 

 
The 220MW tower described by Sargent & Lundy with 17 hours of storage1 is 
approaching the optical limits of a single mirror field to reflect sunlight onto a single 
tower. However, to construct a larger power plant, for example 2200MW, you simply 
construct 10 modules of the 220MW power tower. It is standard for a power station to 
consist of a number of smaller operating modules – for example, Hazelwood in 
Victoria’s Latrobe valley has a total generating capacity of 1680MW (gross), but this 
is actually composed of 8 separate 210MW (gross) generating turbines.  

                                                 
1  Note that such a plant has a mirror field 2-3 times larger than a 220MW plant 
which only operates “on sun”, as it has to supply the extra energy to fill the hot salt 
tanks for 17 hours of storage. 



 3.4 Mirror field size and electrical output 
The amount of energy that a mirror field and receiver tower can collect ultimately 
determines the amount of electricity that can be generated. For example – a “Solar 
100” heliostat field as specified by the U.S. Department of Energy's Sandia 
Laboratories/Sargent & Lundy can collect enough energy to provide 2066MWh of 
electricity per day. If the plant did not have storage, then a 258MW turbine could be 
run for the average 8 hours a day that the sun is shining at full strength. However this 
electricity would not be available overnight, and the plant would have an average 
annual capacity factor of only 30%. Alternatively, if the plant has storage, it can 
deliver the electricity over a longer time period and into the night. The trade-off is a 
smaller turbine size, but it will still deliver the same total amount of electricity.  
 
As an example, the different configurations to deliver the same total of 2066MWh per 
day are explored in Table 3.4 and Figure 3.4.1, using numbers from the Sargent & 
Lundy report discussed in section 3.1. 
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As shown in Figure 3.4.2, over half the capital cost of a solar thermal power tower 
plant is the heliostat field. Therefore, scaling up the storage size while downsizing the 
turbine for the same sized mirror field will not significantly impact the total capital 
cost of the plant, as the cost increase and decrease roughly cancel out. 
 
In fact, as illustrated in Figure 3.4.3, storage is slightly cheaper than turbines, so a 
plant with 16 hours storage will be about 97% of the cost of a plant with no storage. 
Again they will both produce the same total amount of electricity from the same 
mirror field size, but the plant with storage can provide power reliably 24 hours a day. 
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In summary, the capital costs and total electricity generation (GWh/yr) are primarily 
dependent on the size of the mirror field. The turbine size and capacity factor is 
dependent upon the amount of thermal storage, but does not significantly affect the 
plant capital cost. This is important when comparing the published costs of today's 
solar thermal projects. Therefore a plant that produces electricity 24 hours a day can 
be built for the same price as a plant with the same mirror field size that only operates 
“on sun”. 



 4. Commercially Proven Molten Salt Power Towers 
Power towers with molten salt storage were proven to operate commercially during 5 
years of operation of the Solar Two tower in the US from 1994-1999. The following 
table gives an overview of commercialisation to date, including Torresol’s Gemasolar 
tower. Construction photos of this plant from 2009 are shown below in Figure 4.1.  
 
1978-1985 Themis 2MWe prototype tower with molten salt storage operated in the 

Pyrenees, France (now being recommissioned). 
1994-1999 10MWe Solar Two tower operated with 3h of molten salt storage in the 

US, with backing from the US DoE, Boeing, Bechtel, & Rocketdyne. 
2008-2010 Construction of Torresol’s Gemasolar tower near Ecija, Spain – 

17MWe with 15h of molten salt storage (~75% capacity factor). 
April 2010 Ground-breaking planned for Solar Reserve’s 50MWe plant with 

molten salt storage at Alcázar de San Juan, Spain (~80% capacity 
factor). 
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As a further indication of the progress of towers, out of all the Californian solar 
thermal projects currently with signed Power Purchase Agreements or under review 
by the Energy Commission and Bureau of Land Management, there are 3200MW of 
tower plants and 3144MW of trough plants  
(http://www.energy.ca.gov/siting/solar/index.html).  
 
 
 
 
 
 
 
 
 
 
 
 



 5. Companies offering Molten Salt Power Towers  
There are currently two companies that offer commercial-scale concentrating solar 
power towers directly heating molten salt for storage. Namely: 

·  Torresol Energy – a Spanish company; and 
·  SolarReserve – a US company.  

There are also a number of companies actively researching/developing to move in this 
storage direction, including: 

·  Abengoa – Spain's 4 billion dollar construction behemoth Abengoa (builder of 
the power towers PS10 & 20 in Seville, Spain). 

·  Israeli-American Brightsource Energy. 
·  Google backed eSolar. 
·  German technology provider for Andasol 1,2 and 3 Solar Millennium. 

None of these latter four companies offer storage power tower products commercially 
as yet, but Torresol Energy and Solar Reserve do.  
 
There are a few Australian companies also operating in the field of point-
concentrating systems with storage, but these would possibly require an intermediate 
commercialisation step before inclusion in later Solar Flagships like programs. 

·  Wizard Power is commercialising the Australian National University (ANU) 
Big Dish technology, which has the potential to use the least construction 
materials per MWh produced, and an even higher efficiency than towers. 
Construction of 4 dishes is already underway at their Whyalla site, though the 
application of molten salt storage to their system is yet to be demonstrated. 
The Big Dish concentrator has previously been associated with ammonia 
thermochemical storage, also under development at the ANU. 

·  Lloyd Energy designs power towers with graphite block storage. Their 
Cloncurry pilot plant has encountered some technical problems, and the status 
of the plant is unknown to the authors at the writing of this document.   

 
In addition to these Australian companies, the Newcastle-based CSIRO National 
Solar Energy Centre has a major research field in the area of power towers.  
 
A brief overview of Torresol Energy and SolarReserve follows. 

 5.1 Torresol Energy 
Construction photos from Torresol Energy’s 17MW Gemasolar plant with 15h 
storage are shown in section 4. Some key facts about the company include:  
·  Torresol Energy is 60% owned by Spanish project engineering firm SENER and 

40% owned by Abu Dhabi-based MASDAR. 
·  The development of their Gemasolar plant stemmed from free access to US Sandia 

laboratories’ work in the area back in 2002, along with access to the work of 
Boeing and Bechtel. At the time it was feared that Bush Administration would 
completely remove the concentrating solar program.  

·  Torresol's engineering parent company SENER built two of Spain's successful 
nuclear reactors, and has now switched to solar engineering. 

·  Torresol's parent company SENER completed the engineering, procurement and 
construction (EPC) works for the successful Andasol-1 and 2 trough projects, in a 



joint venture with ACS Cobra (the parent company of Leighton Holdings).  
·  Torresol's 17MW Gemasolar plant will be complete and in commercial operational 

by the end of 2010. 
·  Torresol's subsequent projects will be 50MW. This corresponds to the cap in the 

size of plants that are allowed access to the Spanish Feed in tariff.  
·  Torresol will then be build plants in the UAE and generally across the Middle East 

and North Africa (MENA) region. Now with the new stimulus incentives in USA 
they are also looking at this market. The Torresol Chief Technology Officer has 
mentioned that they have not yet taken a serious look at the Australian market.  

·  Torresol's other parent company, MASDAR, claims to have US $15 billion to 
spend on renewable energy companies, technologies and projects. 

 5.2 SolarReserve 
·  SolarReserve has the exlusive worldwide license to develop power tower 

technology using the technology developed by Rocketdyne, a subsidiary of 
Hamilton Sundstrand and United Technologies. These companies were involved in 
putting the man on the moon and bringing him back down again safely. 

·  SolarReserve is owned by U.S. Renewables Group, one of the largest private 
equity firms focused exclusively on investing in renewable power and clean 
technology infrastructure, with US$575million of capital investments to date. 

·  SolarReserve currently employs many former staff of Bechtel, Boeing, 
Rocketdyne, and the former project manager of the U.S. DoE's Solar Two molten 
salt power tower in the 90's. 

·  United Technologies, parent company to technology providers Hamilton 
Sundstrand/Rocketdyne, is providing contractual performance guarantees for the 
molten salt system and heliostats. (UTX.NYSE $62 Billion NYSE Market CAP) 

 6. Strategic Investment in low-cost Australian 
Energy 

 6.1 Economics of solar thermal power 
The economics and financing of solar thermal power projects are fundamentally 
different from that of fossil energy projects. Most of the cost of a solar thermal plant 
is in the capital expenditure, with fixed O&M costs very low as there is no fuel cost. 
In fact, for an end-of-the-cost curve plant with a total levelised energy cost (LEC) of 
4.5 AU c/kWh, the ongoing O&M cost component is only 1c/kWh! As opposed to 
fossil energy, which has a lower upfront capital, but higher ongoing fuel costs which 
are subject to variability. 
There are a variety of financial policies available for governments to assist the uptake 
of renewable energy. Two broadly different approaches are: 

·  An ongoing subsidy such as a Feed-in-Tariff, which pays the difference 
between the renewable LEC and the market LEC. 

·  An upfront subsidy, such as a direct investment, government loan, or 
Investment Tax Credit such as that implemented in the U.S., that lowers the 
debt associated with the capital cost of the plant. 

 
As shown in Table 6.1 overleaf, initial capital debt assistance is more cost-effective 
than a Feed-in-Tariff to achieve the same goal. The Net Present Value of each FiT has 



been calculated for 20 years at a 8% discount rate, for comparison to the upfront 
investment form of subsidy. Also of note in Table 6.1 is the ratio of government to 
private funding. A ratio of 1.3 private dollars to every 1 government dollar is much 
more tenable than a ratio of 2 private dollars to 1 government dollar. 

 6.2 Current cost of molten salt power towers 
The cost of a molten salt power tower project today is referenced to the cost of 
SolarReserve's Crescent Dunes project in Tonopah, Nevada. This will produce 
480,000GWh/year of electricity, and will cost U.S.$700 million. With enough storage 
(15 hrs) for full 24-hr dispatchable power and 75% capacity factor, a plant this size 
could have a turbine output of 75MW. Adjusting for foreign exchange, it can be 
inferred that the cost of a First-Of-A-Kind plant of this size is AUD$10.2 million per 
MW capacity. (Note that due to economies of scale, a plant producing less than 
300,000GWh per year would be expected to cost more per MW.) SolarReserve also 
has molten salt power tower projects announced in Rice, California and Alcazar, 
Spain. 
 
Based on the equivalently priced projects from Sargent & Lundy's cost modelling, 
these SolarReserve plants should have a Levelised Electricity Cost of AUD 20c/kWh. 
 
It is assumed that to be a financially viable renewable energy project in the Australian 
market, solar thermal plants will at least need to be able to achieve a wholesale price 
(after any subsidies) equivalent to or less than wind power (10c/kWh). After 
achieving such a price, Renewable Energy Certificates (normally about 4.5c/kWh) 
should assist the solar electricity to be cost-competitive with coal price of 5c/kWh, to 
make up the requirements for the 45,000GWh/yr Mandatory Renewable Energy 
Target (MRET). 
 
From the same Sargent & Lundy cost modelling, a CST plant with a LEC of 
9.5c/kWh needs to have a upfront capital of only AUD$5.9 million/MW. Therefore, if 
government policy can help reduce the capital cost of CST projects from the current 
price of $10.2 million/MW to $5.9 million/MW, the plants can have a wholesale 
electricity price cost-competitive with wind. 
 
Based on this funding ratio, with the current $1.6 billion on the table, the government 
could finance a total of 360MW of solar plants – for example four solar thermal 
power towers each with 90MW capacity and 15 hours storage. 

 6.3 Achieving 10c/kWh baseload solar electricity 
The next stage after the initial Solar Flagships program should be to continue 
government support of the solar thermal industry until they can achieve an 
unsubsidised LEC of less than 10c/kWh, or cost-competitive with wind, the other 
main renewable energy source.  
 
As shown in Figure 3.1, Sargent & Lundy predict that once 2600MW of towers (with 
~15h storage) are installed globally, the levelised energy cost for tower plants will 
drop to US 5.5c/kWh, which equates to AU 7.6c/kWh today. Adjusting for Australian 
labour costs, we project that after 2600MW of 75% capacity factor solar power tower 
plants with molten salt storage are built, power towers will be cost-competitive with 
wind, conservatively estimated at 9.5c/kWh. This takes into account continued cost 



reductions in wind turbine technology. 
 
To achieve this price, upon the government announcing the successful tenders for the 
first round of Solar Flagships projects, it should announce a subsequent plan to 
specifically encourage the next 2240MW of tower plants with storage. 
 
In addition to the Solar Flagships projects, this would be staged as:  

1. 640MW of 75% capacity factor power tower plants (~15 hours of molten salt 
storage) at an upfront subsidy of $2.8Bn or feed-in-tariff of approximately AU 
10.5c/kWh (NPV for 20 years = $6.8Bn); and 

2. 1600MW of 75% capacity factor power tower plants at an upfront subsidy of 
$5.3Bn or feed-in tariff of approximately AU 6.5c/kWh (20yr NPV = 
$10.9Bn).  

 
The 2240MW capacity could easily be built within 3-4 years of commencement of 
this program. 
 
As seen in Spain, a true “pipeline” of projects is necessary within Australia to avoid 
stop-start of component factories, and achieve cost reduction trajectories. By the time 
this subsequent plan is announced, it may be possible to include a combination of 
towers and dish plants, both having the advantages of point concentrators. 
 

 6.4 Cost parity with conventional fossil energy 
Again, as shown in Figure 3.1, further expansion to a total of 8700MW of global 
installed tower capacity would allow CST tower plants with storage to hit cost parity 
with conventional new coal & gas plants: AU 5c/kWh (US 3.5c/kWh).  
 
Achieving this with Concentrating Solar Thermal once it is equivalent to the price of 
wind power may not require any direct upfront investment or Feed-In-Tariff from the 
government, as long as the Mandatory Renewable Energy Target and associated 
Renewable Energy Certificates are structured to allow CST plants to be viable. This 
would give recognition to the fact that dispatchable CST electricity is very valuable to 
grid operators. 
 
MRET Policy Recommendation: a higher value should be placed on energy from 
projects such as solar thermal with storage that have the capability to provide 
dispatchable electricity reliably around the clock and at times of peak demand 
when it is needed.  
 
 
Once this is achieved, private investment can play a larger role in expanding the 
Australian concentrating solar thermal industry. This should be considered a strategic 
investment to continue Australia's natural advantage of cheap energy in a carbon-
constrained world. Given Australia has one of the world's best solar resources, we 
should be looking to capitalise on this opportunity as quickly as possible. 
 
Note on conservatism: 
These costs and required subsidies are very conservative. In reality, it is likely that the 
initial costs of tower plants will come down much more rapidly from the current 



AUD$10.2million/MW, due to continuous industry improvement elsewhere in the 
world. In addition, the requirements of building 2600MW and 8700MW to bring costs 
down should take into account total global installed capacity, the projects being built 
in the U.S.A. & Spain. However, we have assumed that this is the maximum industry 
size that will need to be developed in Australia to achieve the Sargent & Lundy cost 
reductions. 
 
Therefore, the required levels of subsidy given here represent the upper bounds of 
government assistance that will be necessary to introduce cheap baseload solar 
electricity to Australia. 
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 7. Conclusions 
In order for Australia to become a leader in Concentrating Solar Thermal Power, we 
need a competitive advantage. Power tower systems with at least 15h of molten salt 
storage can give us this advantage, as much of the development overseas to date has 
been in the area of parabolic trough plants. Meanwhile, tower systems with storage 
boast higher efficiency, faster cost reductions, lower resource utilisation and higher 
annual energy production than parabolic trough concentrator systems. Power tower 
systems with storage can also operate with annual capacity factors of 75% and higher, 



unlike trough plants. Targeting tower systems with storage will also benefit the 
Australian Solar research and development community – for example, the CSIRO 
National Solar Energy Centre has a power tower research program. 

Therefore we recommend that power tower systems with at least 15h of molten salt 
storage be given preference for the Solar Flagships program, provided that they form 
a competitive application. Given the nature of the up-scaling of power tower systems, 
we also recommend that the definition of “commercially proven” projects should be 
modified to include a “replicable or scalable module below 30MW”. 

Further, a subsequent program to follow Solar Flagships and specifically support 
power tower systems with storage should be announced. Sargent & Lundy predict that 
the levelised energy cost of electricity from a tower plant with storage will drop to 
AU 10c/kWh once 2600MW of tower plants with storage are installed globally. Once 
this is achieved, private investment can play a larger role in expanding the Australian 
solar thermal industry.  This should be considered a strategic investment to continue 
Australia's natural advantage of cheap energy in a carbon-constrained world. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

In summary, Beyond Zero's final recommendations are: 
 
·  The Federal Government uses the $1.6 billion Solar Flagships funding 

to support the construction of 360MW of solar power tower plants with 
15 hrs storage/75% capacity factor. This will likely require upfront 
capital funding in the ratio of 1:1.3 Govt:Private investment. 

 
·  The Federal Government also supports the location of a heliostat 

manufacturing facility in Australia. 
 
·  The Federal Government supports a further 640MW of solar thermal at 

the same funding ratio, by which time cost reductions should see solar 
thermal energy costs down below 16c/kWh. 

 
·  The Federal Government supports 1600MW of solar thermal at a lower 

funding ratio of 1:1.8, by which stage after 2600MW cumulative 
capacity installed, CST LEC should reach 9.5c/kWh or lower. 

 
·  The Federal Government provides renewable energy policy such as 

fixed-price Renewable Energy Certificates, or time-dependent RECs, to 
ensure that CST projects with LECs of less than 9.5c/kWh are viable. 

 
·  After 8700MW total installed capacity, CST costs should be reaching 

4.5c/kWh, or the cost of new conventional coal-fired power generation.  
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