
23

3. The Big Dish: Looking beyond the 
1990s

The Big Dish, the solar concentrator section of the solar thermal power system 
officially designated SG3 (Solar Generator 3), sits on the bank of Sullivans Creek 
at ANU, below the hill that has been occupied since the 1950s by the buildings 
of RSPhysS. The Big Dish was constructed in the early 1990s. It has been joined 
by a second, slightly larger, ‘big dish’ that was funded as part of the ANU–
Wizard relationship in the late 2000s. The dishes are visible to cyclists and 
lunchtime walkers on the Sullivans Creek bike track, to rowers on the creek 
itself, and in brief glimpses to winter traffic on Parkes Way, when screening 
trees have lost their leaves. They attract attention only when used as a backdrop 
for the occasional media event, such as the 2007 launch of the ACT Government’s 
climate change strategy. The dishes’ mirrored surfaces, focal point receivers and 
hydraulic tracking systems combine to represent the culmination of hardware 
evolution over two decades of research in solar energy. The SG3 dish, the largest 
paraboloidal dish solar concentrator in the world, was conceived, designed and 
configured by Stephen Kaneff and his team of researchers and technicians in 
the Department of Engineering Physics, RSPhysS over the period 1986–94, as a 
prototype for large-scale solar power generation.  

Funded by the NSW Government and Newcastle-based Allco Steel, and 
negotiated directly between the department and the NSW Department of 
Minerals and Energy with funds channelled via ANUTECH, the SG3 project 
was, like White Cliffs, subject to various political machinations. In 1986, Premier 
Neville Wran resigned and Barrie Unsworth was appointed premier, with a 
state election to be held within two years. The then NSW minister for mineral 
resources and energy, Peter Cox, approved funding for the SG3 project in late 
1986, after a visit to the White Cliffs solar power station. Cox had a good grasp 
of the technology involved in the solar collectors and energy conversion system, 
and he had the vision to see the long-term potential of large-scale solar thermal 
projects, but there were inevitable bureaucratic delays in the approval process. 
The state election was held in March 1988, resulting in a change of government. 
Neil Pickard, the new minister for mineral resources and energy in the incoming 
Liberal government led by Nick Greiner, continued the funding process, which 
was finally approved and implemented by the Greiner government in December 
1988. Kaneff recalls that it took from 1986 to 1990 to get work started on the 
Big Dish, albeit with a reduced budget and with the major hold-up having been 
the funding hiatus. It was gratifying that the new conservative government was 
willing to fund continuation of the work.
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Design and development

The Big Dish was conceived in early 1986 out of a need to overcome some of the 
technical difficulties encountered in a small community solar power project for 
the island of Molokai, in the Hawai’i group of islands, which the Department of 
Engineering Physics carried out over the period 1984 to 1988, in collaboration 
with the US firm Power Kinetics of Troy, New York State. This project, funded by 
the US Department of Energy was set up as a result of engineering physics and 
Power Kinetics winning a joint tender in response to a statement of opportunity 
that had been released by the US Government. The tender was won in competition 
with US companies and universities and its success was a direct consequence 
of the success of White Cliffs. The Molokai project worked technologically, but 
was not economical in relation to the 295-square-metre aperture solar collector. 
It was evident well before the collector had even been built that large collectors 
could be practicable but that the particular configuration employed for the 
square aperture Molokai collector would be unsuitable for economical power 
systems. With this in mind, in early 1986 Kaneff conceived a new configuration 
for large collectors which would allow the construction of lightweight structures 
of great rigidity to ensure that the focal region characteristics would not change 
significantly, irrespective of the collector orientation or the wind velocity while 
the solar tracking process was in operation. The new configuration was first 
built as a scale model to ascertain its physical rigidity and practicality and then 
checked by Kaneff for a large collector by employing Southwell’s ‘relaxation 
method’, which had been developed much earlier for calculations associated 
with the design of aircraft frames, and a desk calculator. This process took some 
time but revealed that the configuration was viable and could lead to economical 
collector systems. At a later stage, a computer program, also used in complex 
frame design, was employed to design the 400 square-metre-aperture collector 
for the SG3 power system. 

While funding was being negotiated for the Big Dish, resources had also become 
a problem for the thermochemical research being carried out by Peter Carden. 
It is possible that the high profile and publicly visible nature of the large solar 
thermal projects aids in attracting funding for such projects as the Big Dish, 
while the less visible, but no less important, research on thermochemical solar 
gets less attention. Carden’s work at this time was concerned with storing solar 
energy by using chemical reactions:

You’ve got a chemical reaction at the focus — the hot part — and it puts 
the energy into chemical energy by making a chemical reaction occur 
and then using heat exchangers — you can have cold fluid coming in, 
being heated up with a heat exchange to this point where the reaction 
happens and then the hot stuff comes back again giving its heat back 
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to the incoming fluid so it ends up coming out cold but it’s got trapped 
energy chemically now, but it’s cold, so you don’t have to have insulation 
round your pipes. You can take it away, you can store it, when you want 
that energy back you can bring it out of storage and reverse the whole 
process. You go up another heat exchanger into a hot path, reaction 
occurs, you get more heat out, heat that can go into some sort of engine 
or something, then the hot products go down the heat exchanger, heat 
goes through heating up the incoming fluid and back it goes. So it’s a 
beautiful system in theory, because it gives you the storage and it gives 
you the ability to transfer energy over fairly long distances without any 
heat loss. (Carden, interview 2008)

Despite Carden and Kaneff having used personal funds to maintain the patents 
on the thermochemical work over a number of years, by 1986 the patents 
had lapsed through inadequate maintenance resources and, while the NSW 
Government found the Big Dish concept appealing, by this time they had 
other, more pressing problems and were not in a position to support further 
thermochemical studies. Carden took early retirement at that time, but he notes 
with satisfaction that his work was carried on by a more recent generation of 
researchers at ANU.

Once the NSW Government approved and released the funding for the SG3 
project, in December 1988, a core team of researchers and technicians was 
able to begin work on the implementation of Kaneff’s design concept. The key 
personnel for this project, in addition to Kaneff, were Bob Whelan and Ken 
Inall, who were both involved in the White Cliffs project, along with Geoff 
Major and Wie Joe. Inall contributed to the power conversion section of project 
SG3 while Wie Joe contributed to structural design. After the collector had 
been built, Glen Johnston undertook a photogrammetric study to characterise 
the optical quality of the collector. Kaneff led the project and management of all 
aspects was in the hands of the staff of the Department of Engineering Physics, 
which later became the Energy Research Centre. 

By mid-August 1990 the overall system design was completed and Kaneff 
was able to present this to the NSW Energy Corporation, which subsequently 
approved it for installation on the ANU site at Sullivans Creek. However, 
bureaucratic delays meant that the engine room and solar collector were not 
operational until late 1992 and, even then, the collector was only manually 
operational. The computer-controlled hydraulic tracking system was not fully 
operational until 1994.
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Growth and success

Officially commissioned in 1994, the Big Dish was pioneering technology. At the 
time that SG3 was being developed and built, wind energy was beginning to gain 
in popularity and acceptance. The economic acceptance of renewable energy 
technology is measured in terms of dollars per watt. The ANU researchers had to 
prove that SG3 could compete, not only technologically but also economically, 
within the competitive framework of the energy market. From an engineering 
perspective, the Big Dish was a landmark because of its size — the world’s 
largest solar dish collector. It was the prototype for a similar dish at Ben-Gurion 
University in Israel, which was commissioned on the basis of the success of 
SG3. As it was a prototype, the researchers were able to sort out the technical 
difficulties of actuation and mirror panels on SG3, with the other potential 
difficulty, that of the receiver, having already been largely solved in the White 
Cliffs project.

Two decades after its completion, the Big Dish can be viewed as the forerunner 
of a new generation of large paraboloidal solar concentrating dishes. It 
demonstrated that large solar dishes were technically and commercially feasible. 
Large dishes with Sterling engines and with photovoltaics for solar conversion 
have since been constructed. The Big Dish was instrumental in promoting the 
work of the solar thermal group. Over the years, thousands of visitors have 
been impressed by its size, impact and potential. Amongst those visitors were 
representatives of Wizard, a company that subsequently obtained funding 
from the Commonwealth Government to carry forward the work on Big Dish 
concentrators. This resulted in the construction in the late 2000s of SG4, a 
500-square-metre dish located adjacent to the Big Dish, under the leadership 
of Wizard and Keith Lovegrove. Viewed together, the pair of dishes — which 
share many obvious characteristics, but differ in design and construction — is 
an impressive sight.


