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BASE‐LOAD
The mainly base‐load supply produces the bulk of the electricity to the grid. However, wind can vary greatly at times.
Solar thermal and PV will vary according to the amount of sunshine, but is mostly more reliable than wind.
Geothermal is probably the most reliable source of base‐load and ocean wave would be reasonable reliable.
Geothermal and ocean wave can be easily “turned off” if needs be.
A constant reliable supply is guaranteed by the fact that the various production facilities are scattered about the
state and separated by large distances. If there is little wind in south western Victoria, there might be good wind in
the rest of the state. Also wind and solar are often complementary. If there is little wind, then the sun is often
shining strongly and vice versa.
ELASTIC SUPPLY STORAGE
The Elastic Supply consists of Hydro, Biomass and Hydrogen Fuels Cells. These supply the grid at peak times and also
to make up shortfalls, when there is not enough base‐load production. In Victoria at present, peak loads are often
provided by hydro from dams in Tasmania and Victoria. Mostly hydro is reserved for peak load, except when there
has been heavy rain and water has to be released from dams to prevent over‐dam wall flows.
STORAGE
Having too much production is as big a problem as too little, because the surge it causes can greatly damage
elements in the supply system. The diagram shows arrows going in both directions to Hydro and Hydrogen fuels
cells. When there is too much base‐load, with the flick of a switch, pumps can be activated to pump water uphill to a
hydro dam. This water is stored electricity, because it can be sent through the hydro turbines at a later date when
needed. Excess electricity can also be used to split water into oxygen and hydrogen gases. The hydrogen can be
stored and either combusted in a conventional generator or recombined with oxygen in the fuel cell to generate
more electricity when needed to make up short‐falls. The hydrogen could also be used as transport fuel, where the
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only emission is water. There is absolutely no wasted energy in such a system. All electricity production can be used
in some way.
Biomass could be forestry or agricultural waste that fuel boilers at power plants or it could be waste that is
anerobically digested to make methane biogas. This gas can fuel boilers.
BIOCHAR
This is the only carbon negative industrial mechanism that can be applied on a large scale to reduce carbon in the
atmosphere. Carbon in wood or any organic material is pyrolised and the gas produced is a mixture of carbon
monoxide and hydrogen – syngas, which can be combusted to produce thermal electricity. The residue is almost
pure solid carbon, which is very stable and can be added to soils to improve fertility and store carbon for slow
release into plants that will sequester carbon for thousands of years.
Syngas is the same gas used to power vehicles in the second‐ world war when there was a shortage of petrol. It was
stored in large canvas bags that sat on top of the vehicle.
However, the amount of electricity produced will not be in the MW range, depending on the size of the plant, but
would be useful to off‐set the power use of the plant itself with possibly small amounts to sell to the grid. These
types of plants will need to proliferate to help undo the damage we have done to the atmosphere.

The game‐changer:

Recently in Spain, the Torresol solar thermal power station opened which provided 24 hours of base‐load electricity
in high summer. It is situated at a latitude, similar to Geelong, but obviously in the northern hemisphere. It uses salt
which becomes molten at 350° C to store the heat over‐night and which can drive the steam turbines after nightfall.
This type of technology would be ideal for Australian inland areas. The ideal size of the units has been estimated to
be about 220 MW, but the Torresol unit is a 19.6 MW pilot plant.
The web address below is a video representation of this technology.
http://www.youtube.com/watch?v=FcWVIiDKVao
http://phys.org/news/2012‐03‐thermosolar‐power‐station‐spain‐night.html

This plant will save the emission of 30,000 tonnes of Green house gases each year.

THE ECONOMIC CASE
Renewable energy will always be cheaper to the consumer, than fossil fueled fired electricity in the long run,
because all of the energy that it harnesses from nature is used to make the electricity for the grid. None of the
electricity generated is used to dig, transport or pump fuel for the power plant. A typical coal fired plant such as Loy
Yang uses about 10% of the electricity it generates just to keep the dredgers, conveyor belts and the plant itself
running. For wind turbines, solar or ocean wave etc, the equivalent cost in energy is zero and the associated labour
costs on the “extraction” side is also zero dollars.
In countries where a critical mass of renewable energy is up and going e.g. Denmark 25% wind, electricity prices
have stabilized. They are going up in most other countries. South Australia is another example – 20 % wind
generation, but electricity prices are not increasing.
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COST CURVE ANALYSIS
The costs of all non‐renewable forms of electricity are rising. The cost of renewable forms of electricity is decreasing.
Eventually, renewable energy will be cheaper to the consumer than coal fired. Building new coal fired power stations
does not make sense, as it will lock in expensive old technology for years after the rest of the world has moved to
renewables.
Just this week, ‐ the first week of December 2011, it was announced by the Alternative Energy Association of
Australia that it became cheaper to install solar panel systems for household electricity, than it was to pay the hook‐
up fees and retail prices for new housing. This was apparently without Government incentives as well.
Probable Shape of the cost curve one would expect for Renewable Electricity vs Coal fired electricity in the years to
come.
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Renewable energy is initially costly to build, but once a critical mass of it is installed, then the costs to the
consumer stabilise in price because the running costs are low compared to coal and also the cost to build new
renewable energy plants is reduced, because of mass production and economies of scale.
As another case in point: In 2005 the cost of installing a 12‐panel roof‐top PV system was $26,000 without
government subsidy of any sort. In 2012, the cost of a similar system was under $5000 without government subsidy.
In about 6 years the cost of solar PV had fallen about 80 %. It is a demonstration of how large‐scale roll outs of
renewable energy infrastructure could radically decrease prices to the consumer in the medium to longer term.
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