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Introduction
Australia is an energy rich country, with major reserves of coal and uranium and substantial reserves
of natural gas. There are no known deposits of heavy-oil or tar sands, but there are extensive deposits
of oil shale, although these are not considered to be commercially viable at present. Thorium, solar,
wave, hydro-power, wind, ocean thermal, wood, geothermal, tidal and crops resources also represent
important potential energy sources. Despite this relative abundance Australia shares world-wide
concern about the energy situation, oil shortages and rising oil prices. The impact has already been
felt. Prices have risen, and shortages have developed in petroleum products, notably aviation gaso-
line and fuel oil. This turmoil has forced on the world an accelerated recognition of the need to adjust
energy use patterns away from oil and towards alternative energy sources.

The immediate aim of Australia's energy policy is to reduce dependence on imported oil and
ensure that secure and stable supplies of energy—particularly liquid fuels—are readily available. In
the longer term, the aim is to develop a diversified energy base which will minimise dependence on
liquid fuels.

These objectives are being pursued by pricing and tax policy; the pursuit of energy conservation
and inter-fuel substitution; the encouragement of exploration and development, support for major
energy development projects; the stimulation of energy research and development, and active inter-
national co-operation.

The most significant policy initiative in this area during 1978-79 was the decision to move con-
sumers to full world parity through an increased production levy, which raised the price paid by
refiners for indigenous crude oil to import parity level.

Australia has abundant sources of solid fuels in New South Wales, Victoria and Queensland suit-
able for power generation and soundly planned and timely installation of new power generating ca-
pacity is essential to facilitate the transfer of demand for energy from liquid fuels to electricity de-
rived from solid fuels or hydro-electric resources.

In the area of energy research and development, high priority is being given to conservation of
liquid fuels including increased efficiency in all uses; exploration and recovery of oil and gas; liquid
fuel alternatives such as methanol, oil from shales, oil from coal, ethanol; substitution of other fuels
and energy sources such as conversion of oil-fired installation to coal fired; use of solar energy for in-
dustrial process heat, use of solar energy for space heating and cooling; improvement in the explo-
ration, production and utilisation of coal; electric vehicles and battery technologies; remote area ap-
plications of solar energy such as small-scale use of solar energy for hot water and electric
generation; small-scale wind and hybrid solar/wind power systems; environmental effects of
increased coal mining and utilisation; environmental effects of uranium mining, storage, processing
and enrichment; and uranium enrichment.

The results of these and other energy research projects will assist the Australian Government in
determining the most beneficial mix of new and improved technologies which Australia should
adopt to meet existing and future energy demands.

The most significant event in the area of international energy co-operation has been Australia's
decision to join the International Energy Agency (IEA). In joining the IEA, Australia ensured that its
federal constitutional system, policies on foreign investment, uranium and export of energy resources
were protected in relation to its participation in the lEA's programs. Australian membership came at
a time when the IEA was exercising an increasingly important role in relation to the assessment of the
global energy situation.

Advice and co-ordination
International Energy Agency

The International Energy Agency (IEA) was established in Paris in November 1974 as an auton-
omous institution within the frame work of the Organization for Economic Co-operation and Devel-
opment. (Australia did not seek membership at that time.)
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In January 1979 Australia applied for membership, and this application was accepted by the IEA
Governing Board in May 1979. Other members of the IEA are Austria, Belgium, Canada, Denmark,
Federal Republic of Germany, Greece, Ireland, Italy, Japan, Luxembourg, Netherlands, New
Zealand, Norway, Spain, Sweden, Switzerland, Turkey, United Kingdom and United States. The
Agency is supported by a permanent Secretariat headed by an Executive Director.

The objective of the IEA is to implement the International Energy Program as set out in the
Agreement authorising the establishment of the Agency. This Agreement encompasses the develop-
ment of a common level of emergency self sufficiency in oil supplies, establishment of common de-
mand restraint measures, the creation of an Emergency Oil Sharing Scheme (EOSS) to be activated
in an emergency supply situation, an information system on the international oil market and a frame-
work for consultation with oil companies. The IEA is particularly active in energy research projects
and is promoting closer relations with producer countries.

In October 1978 the IEA adopted a decision on IEA Group Objectives including a Group conser-
vation target of limiting oil imports to 26 million barrels per day by 1985. Principles for Energy Pol-
icy were also adopted which provide an international policy framework to assist Governments in the
definition of national energy policies. In May 1979 IEA member countries agreed to reduce their de-
mand for oil on the world market in the order of 2 million barrels per day, and adopted a paper
agreeing to increased usage and trade in steaming coal.

The IEA decisions which are binding on members are made by the Governing Board of the
Agency. The Governing Board is composed of Ministers (or delegates) from member countries. The
Management Committee, composed of senior officials from each member country, carries out func-
tions assigned to it in the Agreement or delegated by the Governing Board. Standing Groups are
charged to carry out assigned functions, including information on the Energy Questions, the Oil Mat-
ter, Long Term Co-operation, Relations with Producers and other Consumer Countries.

National Energy Office
Reviewing energy policy and providing policy advice on an ever increasing range of energy mat-

ters is a major task for the National Energy Office. It provides policy advice on energy pricing and
taxation, and also provides departmental support for the National Energy Advisory Committee
(NEAC) and the National Energy Research, Development and Demonstration Council
(NERDDC), and contributed substantially to participation by the Department of National Devel-
opment in the work of the Australian Minerals and Energy Council (AMEC).

National Energy Advisory Committee (NEAC)
The National Energy Advisory Committee was established on an interim basis in February 1977

and as a permanent committee in February 1978. Its functions include the provision of advice on
Australia's energy reserves and on factors likely to influence the pattern of energy supply and de-
mand, and future costs, in Australia; the assessment and development of our energy resources; and
economy in the use of energy. The Committee is also required to offer advice on the balance of re-
sources for research relating to the development of energy sources in Australia, and on development
both here and overseas in respect of methods and technology associated with the production and dis-
tribution of energy.

The Committee consists of 21 members who have been selected with a view to covering a wide
spectrum of expertise in the energy area, and appointed on the basis of the personal contribution
which they can make to the work of the Committee, as distinct from any representational role they
might otherwise perform.

Other Organisations
In May 1978 the Minister for National Development and Energy announced the establishment of

a further advisory body, the National Energy Research, Development and Demonstration Council
(NERDDC). This Council will advise him on the development and co-ordination of a national
program of energy research, development and demonstration in Australia. The Council is supported
by a secretariat within the National Energy Office of the Department of National Development and
Energy.

For further details of the activities of NERDDC see Chapter 25, Science and Technology.

Resources
Black coal

Black coal is currently second to petroleum products as the largest source of primary energy in
Australia. In geological terms it varies greatly in age, ranging from Permian to Miocene, or from
about 225 million years to 15 million years of age. Within this range the Permian or oldest coal
measures are of the highest quality. By world standards, in relation to her present population and



ENERGY 461

consumption, Australia is fortunate in the availability of easily worked deposits of coal. The
country's main black coal fields are located in New South Wales and Queensland, not far from the
coast and from the main centres of population. Coal is a complex organic rock composed principally
of carbon, hydrogen and oxygen, but also containing nitrogen, sulphur and other elements. It has
formed from accumulated vegetable matter, which has subsequently undergone chemical and physi-
cal changes due to organic decay and to pressure and heat arising from burial. Coal also contains
varying amounts of non-combustible materials such as silt and clay deposited as sediment among the
vegetable debris: these contribute to the mineral matter content of coal which is related to coal ash.
Most Australian coal deposits are classed as bituminous, but there is some sub-bituminous coal and a
little anthracite. The bituminous coals have a wide range of properties: volatile contents range from
high to low and, although ash tends to be high, the sulphur content is almost universally low.

Black coal resources amount to over 200,000 million tonnes which could yield about half of this
in saleable coal. Economically recoverable reserves are currently about 20,000 million tonnes, almost
all in the Sydney Basin in New South Wales and the Bowen Basin in Queensland. There are other
coal bearing basins in New South Wales and Queensland, and small deposits are being worked in
Western Australia, South Australia and Tasmania.

For further details relating to the production of black coal in Australia see Chapter 16, Mineral
Industry.

Brown coal
About 99 percent of Australia's brown coal reserves are in Victoria, where the total is estimated

at 114,000 million tonnes. Nearly all are located in the Latrobe Valley where 54 percent of proven
reserves, or 65,000 million tonnes, are recoverable. Small deposits exist in other areas of south
Gippsland, in south eastern Victoria at Gilliondale and in the south central region at Anglesea,
Bacchus Marsh and Altona. Deposits are also known at many places along the southern margin of
the continent and as far north as central Queensland.

Because brown coal has a relatively low specific-energy value and high water content, its utilis-
ation depends on large-scale, low-cost mining and negligible transportation costs in its raw state.
However, as an energy resource, Australia's recoverable economic resources of brown coal are 1.6
times as large as the equivalent category of recoverable non-coking coal (based on thermal
equivalents) and are equal to about 65 per cent of total recoverable demonstrated resources of black
coal.

In Victoria the brown coal industry has reached a high degree of sophistication in mining, on-site
development for power generation, briquetting and char manufacture. In a Victorian Government
Green Paper published in 1977 the then Victorian Ministry of Fuel and Power estimated that by the
year 2000-01, Victorian brown coal requirements will be between 724 and 1,036 thousand
terajoules, or between about 79 and 113 million tonnes per year (production of brown coal in Vic-
toria during 1977-78 was 30,512,000 tonnes). The brown coal deposits of the Latrobe Valley have
been developed by the State Electricity Commission of Victoria (SECV) for the generation of elec-
tricity. In over a century of operation more than 600 million tonnes of raw brown coal have been
mined. This represents less than one per cent of the proven geological reserves.

Oil
After World War II the Commonwealth Government actively encouraged oil exploration. The

Bureau of Mineral Resources was able to provide much background information (mainly of the re-
sults of geological and geophysical surveys) to organisations participating in the search for oil and
the State Mines Departments also afforded considerable assistance. The results of early efforts in the
post war period were generally disappointing, but oil was struck at Rough Range, Western Australia,
in 1953. Although the flow was short-lived, the discovery marked an important stage in the search,
and provided a much needed stimulus for further exploration.

Petroleum is broadly defined as any naturally occurring hydrocarbon or mixture of hydro-
carbons, whether in a gaseous, liquid or solid state (excluding coal). Nearly all petroleum occurs in
sedimentary rock sequences which contain source and reservoir beds. Australian sedimentary basins
that do contain petroleum are thought to be comparable in yield to overseas basins of the same type,
but they lack the anomalously rich basins that are found in parts of the Middle East, the United
States and Russia. The nature of Australian source rocks and the temperatures that they have under-
gone have produced lighter oils and a higher proportion of gas to oil than usual elsewhere in the
world.

Recovery of oil, by means of wells drilled into a sub-surface reservoir, that relies solely on the
natural expansion of reservoir gas and/or on the natural drive of reservoir water, is called "pri-
mary". "Secondary" recovery methods involve the artificial reinjection of gas and/or the injection
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of water. Many other techniques, referred to as "tertiary", may further improve recovery. In modern
production, various techniques for enhanced recovery are applied more or less from the beginning to
obtain the optimum economic result, hence the ultimate recovery of oil depends on cost (including
royalty and levy) and price. No combination of these techniques, however, is capable of recovering
all of the oil in a reservoir.

The proportion of gas recovered from gas reservoirs is generally higher than the proportion of oil
recovered from oil reservoirs. The ultimate recovery of gas is sensitive to cost (including royalty) and
price. These factors control the number of wells that may be drilled to develop the reservoir, the
pressure at which the field is to be abandoned and the rate at which the field is to be produced. In
terms of size, petroleum fields are not evenly distributed: large fields are few and they generally con-
tain a major proportion of the total petroleum resources of a province. The large fields tend to be dis-
covered early in the exploration of a province, and for this reason it is highly unlikely that the
Gippsland Basin contains an oil field larger than Kingfish or that the Rankin Trend of the Dampier
Sub-Basin contains a gas field larger than North Rankin.

Major prospects for new oil discoveries are in untested areas and it is likely that most of
Australia's undiscovered oil will be contained in only a few fields. Extrapolation from known areas
suggests that undiscovered oil will be of the lighter types and that more gas fields than oil fields will
be found. The best estimate available of Australia's undiscovered resources of crude oil include an
average estimate of 570 million cubic metres (3600 million barrels) with a 90 per cent chance of
there being at least 250 million cubic metres (1550 million barrels) and a 10 per cent chance of there
being at least 1050 million cubic metres (6500 million barrels). This compares with identified econ-
omic reserves of 298 million cubic metres (1870 million barrels) and identified sub-economic re-
sources of 48 million cubic metres (300 million barrels). For further details see National Energy Ad-
visory Committee's report Australia's Energy Resources: 'An Assessment.

Most of Australia's identified resources of oil occur in the Gippsland Basin (Vic.), with smaller
quantities at Barrow Island (W.A.), in the Cooper Basin (S.A.), Amadeus Basin (N.T.) and Surat
Basin (Qld). The best prospects for further major discoveries of oil are probably in water deeper
than 200 metres off Western Australia. In 1977-78 24,941,000 cubic metres of crude oil was
produced in Australia.

For details such as government assistance in the discovery and mining of petroleum (including
natural gas) in Australia see Chapter 16, Mineral Industry.

Natural gas
Demonstrated economic resources of sales gas are estimated at 309 x 109m! (19.8 TCF) of which

467 x 109m! (16.5 TCF) is considered to be paramarginal. The major part of this paramarginal gas is
located in the North West Shelf. Comparatively small additional amounts of inferred resources occur
in eastern and central Australia and comparatively large inferred resources (230 x 109mJ (8.1 TCF)
of sub-economic sales gas) are estimated to exist in western and northwestern Australia. A plus-or-
minus factor of about 50 per cent is inherent in this estimate, which is based on aggregated confiden-
tial proprietary information and Bureau of Mineral Resources studies. The outer edge of the North-
west Shelf is considered to contain the bulk of undiscovered resources of gas (850 to 1700 x 109mJ, or
30 to 60 TCF). Australia's demonstrated resources of natural gas (i.e. sales gas + condensate +
LPG) are poorly distributed in relation to local markets. Most of the demonstrated resources are con-
tained in only three areas—Gippsland Basin, Cooper Basin and the Dampier Sub-Basin of the Car-
narvon Basin—and a high proportion of the total is offshore. The Amadeus Basin, which was once
expected to be capable of playing a significant role in the supply of gas to Sydney and Adelaide, is
now thought to contain demonstrated resources of less than 28 z 10'm3 (1 TCF); furthermore, most
of this occurs as a gas cap to an oil field and normally would not be recovered until after the oil has
been produced.

The following table shows the production of natural gas in Australia in recent years—
NATURAL GAS

Million
cubic

Year metres

1973-74 4,360
1974-75 4,633
1975-76 5,172
1976-77 6,093
1977-78 6,720
1978-79 7,767
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Oil shale
Oil shale is a fine-grained sedimentary rock containing organic matter that yields substantial

amounts of oil when heated in a closed retort; the organic matter is mostly insoluble in ordinary pet-
roleum solvents. Oil shales have been deposited in the sea, in lakes, or in coal swamps. Australia has
all three types of occurence and spasmodic production took place from some of the deposits of coal-
swamp type in New South Wales from the mid 1860s until 1952. The main production was during
war-time periods of oil shortage. Small quantities of oil shale were also produced in Tasmania be-
tween 1910 and 1934.

The marine shales include a comparatively small deposit of Cambrian age at Camooweal in
northwest Queensland, some small deposits of Permian age near Devonport in northern Tasmania,
and a very extenisve deposit of Cretaceous age (including the demonstrated deposit at Julia Creek)
in the Toolebuc Formation which at various depths underlies an area of about 700,000 square kilo-
metres extending south from the Gulf of Carpentaria to northern New South Wales and northeast
South Australia. The Toolebuc oil shale has an average thickness of about 10 metres, has an average
yield conservatively estimated at 45 litres of oil/tonne of shale and contains minor amounts of va-
nadium, uranium and selenium. The vanadium has been considered for economic extraction as a by-
product. The deposits in marine shales in Queensland are in geographically remote areas where
water supplies are limited.

Lake deposits occur in a number of tertiary basins in eastern Queensland, including the Narrows
Craben (The Narrows or Rundle Deposit) and the Duaringa Basin. Yields average less than 100
litres/tonne and areal extent is limited to a few hundred square kilometres. Individual beds in The
Narrows deposit are less than 10 metres thick, but the aggregate thickness of oil shale beds and inter-
bedded sedimentary rocks is several hundred metres. All of the lake deposits are in geographically
favourable locations and for this reason they appear to have the highest potential for exploitation.

Oil shales associated with coal seams are widespread in Permian and Jurassic strata in
Queensland and New South Wales. Their areal extent, individually, is small (tens of square kilo-
metres) but yields of oil are high (400-700 litres/tonne). Many of these oil shales are unsuitable for
open-cut mining because of thick overburden and extensive faulting. They are, however, relatively
well situated geographically and are the only deposits to have been mined in Australia. Total pro-
duction of oil amounted to about 110,000 cubic metres (700,000 barrels), mainly from Permian coal
measures at Glen Davis 150 kilometres northwest of Sydney on the western margin of Sydney Basin.

Uranium
Australia has about 20 per cent of the Western world's low-cost uranium reserves. The largest de-

posits are in the Northern Territory, with significant deposits in Western Australia, South Australia
and Queensland. The only State with plans for a nuclear generating plant for electricity, however, is
Western Australia.

The chief use for uranium is as a fuel for power generation in nuclear reactors; minor amounts are
used in nuclear weapons and in atomic energy research programs. Relatively small quantities of
uranium depleted in the fissionable U!" isotope are used for ballast, counterweights and balances in
aircraft, radiation shielding, in alloys as a catalyst and glass colorant and in electrical components.
The requirement for uranium in power generation is so much larger than the other uses that natural
uranium can be regarded for most practical purposes as a fuel for nuclear power reactors.

Uranium exploration began in Australia in 1944 at the request of the United Kingdom and
United States Governments. Initial effort was concentrated in the Radium Hill and Mount Painter
areas in South Australia, where uranium mineralisation had been discovered in 1906. In 1947 the
Australian Government sought the co-operation of State authorities in a general search for uranium,
and tax-free rewards were offered in 1948 for discoveries of orebodies. In addition, a guaranteed
price schedule for purchase of uranium ores was announced as a stimulus for private prospectors. As
a result of these measures, about $225,000 was paid to 35 prospectors under the reward scheme and
several significant deposits were identified, particularly in the Katherine-Darwin Region in the
Northern Territory and the Mount Isa-Cloncurry Region in Queensland. Exploration activity
reached a peak in 1954.

In the period 1954-71 about 9,200 tonnes of U3Og isotope was produced from five plants at Rum
Jungle, Moline and Rockhole in the Northern Territory, Mary Kathleen in Queensland and Radium
Hill in South Australia. Uranium requirements for defence purposes decreased in the early 1960s and
uranium demand and prices fell rapidly, whereupon exploration for uranium almost came to a
standstill.
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A revival in exploration in the late 1960s was encouraged by the announcement in 1967 of a new
export policy, designed to encourage exploration for new uranium deposits while conserving known
resources for future needs in Australia. This new bout of exploration was extremely successful-
major discoveries were made in South Australia (Beverly Deposit) in 1969 and in the Northern Ter-
ritory (Ranger, Nabarlek, Koongarra, Jabiluka) in 1970 and 1971. The success led the Australian
Government to adopt a new uranium export policy, which was announced in 1971. The new policy
contained a system of export controls to ensure that it was to be used for peaceful purposes only. It
was also designed to allow the Government to monitor the situation and ensure that adequate
uranium supplies were retained for possible Australian use. Encouraged by the major discoveries be-
tween 1969 and 1971 and by Government policy towards the export of uranium, exploration activity
increased during 1971 and 1972, resulting in further discoveries and substantial additions to Aus-
tralian resources.

Since the end of 1972 there has been a gradual decrease in uranium exploration activity in
Australia, but several new deposits have been discovered since that date and major additions to re-
sources have been delineated at previously known deposits. In 1977-78 the production of uranium
concentrate in Australia amounted to 508 tonnes valued at $24,077,000.

For statistics relating to mineral exploration in Australia in recent years see the annual publi-
cation Mineral Exploration, Australia (8407.0).

The Australian Atomic Energy Commission (AAEC) was established by the Australian Parlia-
ment under the Atomic Energy Act 1953 as a statutory body whose main functions are to facilitate the
development of Australia's uranium resources and the utilisation of various forms of nuclear energy
within the Australian economy.

Moving in its earliest days towards the planning and construction of a nuclear research establish-
ment at Lucas Heights near Sydney, the Commission arranged for a nucleus of scientists and engin-
eers to obtain training and experience through overseas attachments, mainly in the United Kingdom.
By the late 1950s an R & D program had been initiated at its research establishment.

The AAEC's activities are controlled by a Commission which is responsible to the Minister for
National Development and Energy. The Atomic Energy Act provides for the Commission to consist
of five Commissioners including a Chairman.

The Commission's current program places emphasis on the following areas: nuclear fuel cycle;
energy research and assessment; radioisotopes and radiation; and international relations.

Current operating expenditure by the AAEC is of the order of $23 million a year. Staff totals some
1,200 professional, technical, trade, administration and support personnel.

The AAEC participates in the activities of the Australian Institute of Nuclear Science and Engin-
eering. The Institute, which has a corporate membership comprising the Commission and the Aus-
tralian universities, is concerned with the awarding of studentships, fellowships and research grants,
with the organising of conferences and with arranging the use of AAEC facilities by research workers
within the universities and colleges of advanced education. The Australian School of Nuclear Tech-
nology, located at Lucas Heights, is a joint enterprise of the AAEC and the University of New South
Wales. Courses are provided regularly on such subjects as Radionuclides in Medicine, and Radiation
Protection and Nuclear Technology. Participants have been drawn from Australia, New Zealand,
Asia, Africa, Papua New Guinea and the Pacific region.

Thorium
Thorium is about three times as abundant in the earth's crust as uranium. However, because of

the resistance of primary thorium minerals to chemical alteration, secondary thorium minerals are
rare, thorium therefore occurs in fewer geological environments than uranium. The bulk of poten-
tially exploitable resources of thorium occur in essentially lower grade accumulations than the ex-
ploitable resources of uranium. Most of the world's thorium resources occur in monazite, a complex
silicate which is currently recovered primarily for its content of rare-earth oxides. Primary thorium
minerals (including monazite) are resistant to oxidation and form economically important placer de-
posits. Large deposits occur throughout the world in beach and stream placers and also as hard-rock
deposits in veins, sedimentary rocks, alkalic igneous rocks and carbonatites.

In Australia, by-product monazite in titanium-bearing minerals sands on the east and west coasts
of the continent is currently the only economical source of thorium, although other occurrences of
thorium minerals are known. Australia currently supplies about half of the world's monazite
requirements.

The Australian Government controls the export of thorium and thorium minerals under the auth-
ority of the Customs (Prohibited Exports) Regulations as amended from time to time by Statutory
Rules. The export of minerals containing thorium and thorium compounds and alloys is prohibited
without the approval of the Minister for National Development and Energy.
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Solar energy
Solar energy is available to a varying extent, over the entire surface of the earth and because of

this it is difficult to evaluate in the same terms as the more conventional, intensive energy sources.
Like wind, tidal and wave energy, solar energy is renewable (in a sense, of course, it is inexhaustible)
and shares with these energy sources a number of properties which make it both difficult and costly to
collect, store and transform into useful work. Solar energy has the inherent characteristics of low in-
tensity and of geographic, seasonal and daily variations.

The Bureau of Meteorology has at present 21 solar radiation stations at which detailed continu-
ous routine measurements are made to standards recommended by the World Meteorological Or-
ganisation. These 21 stations were set up following Government approval in 1966 for a network of
22 stations to measure global and diffuse radiation on a horizontal surface. Eighteen have been
operating since 1970 and site evaluation is being conducted for a 22nd station.

Solar energy is available in the form of low temperature heat when collected with commercially
available flat plate collectors. Further thermal applications of solar energy are in the provision of
low-medium temperature process heat for industry, heating and cooling of buildings. Economically
successful use of solar energy in these applications will depend on the development of more cost-
effective collectors, the careful design of overall systems for storage, transport and use of the energy
collectors as well as the price of competing fuels.

As a source of electricity, solar energy may have further uses in supplying remote areas with
small-scale electricity generation. In the longer term, plant material resulting from photosynthesis
may be a useful source of liquid and gaseous fuels for transportation and there are even longer-range
plans to use hydrogen as both an energy source and energy carrier. The significance of the contri-
bution likely to be made by solar energy between now and the end of the century will depend on a
number of factors including research and development and the availability and price of alternative
fuels.

Ocean thermal energy
Although the potential energy available from ocean thermal energy conversion (OTEC) is enor-

mous, there are many problems to be overcome before it could become viable. These include the lim-
ited efficiency of the heat exchanges, the effect of micro-organisms and corrosion on underwater
equipment and the economics of transporting power to land-based load centres. Many observers are
pessimistic because of the complexity of these engineering problems and regard the potential of
OTEC as speculative. In Australia, virtually no assessment of this energy source has been made. It
has been suggested that tropical waters such as those off the Queensland coast would be suitable,
although power generated from this area would be a considerable distance from the major power
consumers in the south.

Wind energy
There are a number of difficulties in assessing wind power as an energy resource, most of these

stemming from the fact that wind resources are sources of actual kinetic energy and like the other
forms of solar-derived energy, cannot be defined and measured in the same way as resources of
chemical, nuclear, or potential energy. Available wind energy varies with the wind speed, which in
turn varies with geographic location, height above ground, time of day and the seasons of the year.
Even over a restricted area, the wind speed can be sharply influenced by topography, shelter, sea
breezes and diurnal heating.

Apart from a program carried out in South Australia in the 1950s there has been no systematic
assessment of the wind resources of Australia. Wind measurements are made, however, at various
sites throughout Australia for climatological and meteorological purposes and the Commonwealth
Scientific and Industrial Research Organisation (CSIRO) is at present analysing data from existing
weather stations in an attempt to better assess Australia's wind resources.

The effective recoverability of wind resources is limited by the need to transmit the power over
long distances in Australia and by the fact that no satisfactory means of storing wind energy on a
large scale yet exists. At present the use in Australia of this resource is confined to windmills for water
pumping and small electricity-generating wind machines. These have been a useful small-scale
alternative to conventional sources of energy in remote and isolated areas of Australia and will prob-
ably continue to be so in the future.

Future resource potential is almost entirely dependent on advances in technology which can
make wind power competitive with conventional forms of power. In Australia there is not the same
need for alternative means of large-scale electricity generation as in other countries because of our
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abundant coal resources. Most large-scale schemes depend on the conversion of wind energy to hy-
drogen for storage and distribution and there are many problems yet to be solved to make this a re-
alistic proposition. It is unlikely that there will be large-scale use of this energy source in Australia be-
fore the end of this century.

Wood
The rapid rate of depletion of fossil fuels is focusing attention again on wood as a renewable re-

source and potential production of fuels from agricultural wastes. Several possible ways of obtaining
liquid fuels from these sources are being studied in Australia and overseas, including the conversion
of energy stored in plant materials such as trees, bagasse, algae, etc, to produce ethanol, methanol
and methane or other hydrocarbons. The CSIRO is investigating the feasibility of producing ethanol
on a large scale from wood for blending with major spirits. Various fuels may be derived from wood,
mainly methanol, ethanol and charcoal. Charcoal can be converted into fuel gas which is usable for a
range of applications. Methanol can be produced by pyrolysis of wood, and ethanol by hydrolysis
and fermentation of wood cellulose. Another aspect of wood utilisation which is under study in
Australia is forestry residues as a source of fuel. Forest residues are the products left after logging,
stems which are removed in silvi-cultural treatments and the as yet untapped resource of woodland
classed as unproductive. Mill residues comprise bark, sawdust, shavings defective sections of the tree
bole and off-cuts.

Based on the definitions and classification adopted by the FORWOOD Conference, 1974,
Australia's estimated productive forest area at 30 June 1978 was 43,825,000 hectares. Of this, plan-
tations comprised 699,300 hectares (coniferous 655,100 and broadleaved 44,200 hectares). It is
estimated that by 1984-85 total production and consumption in Australia will be 1,442,000 tonnes in
terms of primary energy consumed, this quantity represents 22.8 x 10" joules, an insignificant pro-
portion of Australia's overall energy demand although, especially in South and Western Australia,
firewood has had some regional significance.

The 21 MW Mount Gambier power station in the centre of South Australia's most extensive for-
estry operations area, has operated since 1957 on wood fuel and a 3.2 MW generating station at
Nangwarry also uses wood.

It is estimated that the production of sawmill wastes in Australia is 3.5 million tonnes/year. After
allowing for the quantities chipped for pulp and other uses, about 2 million tonnes would be avail-
able as fuel. Some of this would be included in the composition of firewood by industry. An unknown
volume of wood remains, after the logging and the growing and tending of trees as forest residues.
Utilisation of this waste involves problems in the cost of concentration and transport. Another source
is the large tracts of undeveloped woodlands which could supply resources for fuels.

Ethanol (ethyl alcohol) has been proposed as a possible renewable fuel which could be produced
in significant quantities to help meet Australia's needs for transport fuel. Wood cellulose would be
chemically hydrolysed to sugars which could then be fermented to ethanol.

It is technically possible to use wood derivatives in many applications as a substitute for fossil
fuels, including petrol. However any solar ethanol produced would be used in a blend with petrol of
up to 25 per cent ethanol, not as a complete substitute for petrol. On a volumetric basis the calorific
value of ethanol is about 0.6 of that of petrol. Its use in internal combustion engines as a total fuel
would cause a sharp loss in fuel economy. However, with a 25 per cent ethanol/petrol blend and
under appropriate engine conditions, there would be little change in fuel economy.

The Commonwealth Scientific and Industrial Research Organization (CSIRO) is undertaking a
program to assess the potential of forests as an energy crop. It does not seem likely that ethanol
produced from wood plantations will become a viable alternative liquid fuel. No one particular
scheme employing agricultural or forest products is likely to make a significant contribution to
Australia's future fuel requirements, but in total they may.

Bagasse
Bagasse is the fibrous residue resulting from the crushing of sugar cane to extract the juices. The

bulky material is of low density (25-50 kg/m3) and is difficult to handle, transport and store. It has a
low calorific value. Bagasse provides the bulk of all energy consumed by Australian sugar mills,
being used to produce both process steam and electricity. It is important in the cane industry but,
although some sugar mills supply excess electricity to public supply systems, this source of energy is
not really significant in the overall energy situation. Currently, most sugar mills have more bagasse
than is needed for fuel in the mills and the surplus is dumped or incinerated.

Bagasse could have wider applications if it could be made available in a portable form, either
baled or briquetted. There have been recent developments in machinery for pressure packaging of
fibrous materials such as bagasse which could offer a way of overcoming the problems of low density
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and concentration. Furthermore, sugar cane tops and trash, which are not now utilised, must be con-
sidered as complementary to the bagasse yield. Bagasse is one of the agricultural residues being stud-
ied by the CSIRO for possible conversion to methanol.

Electric power
The information contained in this section relates to situations existing and projects contemplated,

and may be considerably affected by changes in policy or plans, or by developments in the projects
themselves. Greater descriptive and historical detail about the various systems is contained in earlier
issues of the Year Book.

ELECTRICITY (a)-THERMAL AND HYDRO

Million
Year kWh

1973-74 69,743
1974-75 73,933
1975-76 76,597
1976-77 82,522
1977-78 86,095
1978-79 90,871

(a) Figures represent estimates of total electricity
generated by public utilities, factories generating for
their own use, and factories supplying electricity for
domestic and other consumption.

Hydro-Power
With the exception of Tasmania, Australia is not well-endowed with hydro-electric resources be-

cause of its generally low rainfall and limited areas of high relief. Its hydro-electric resources are
confined almost entirely to Queensland, New South Wales, Victoria and Tasmania.

Currently the total installed capacity of hydro-electric generating plant is approximately
5,500 MW, which is about 25 per cent of the total installed capacity of the public electricity supply
authorities and provides 20 per cent of the electricity generated owing to its lower use during off-peak
periods. Although hydro-electric generating plant currently provides a significant amount of the elec-
tricity generated, its relative importance is expected to decline. Most of the economically favourable
sites have been developed and only Tasmania and, to a lesser extent, north Queensland, have sig-
nificant undeveloped resources. The relatively small resources remaining elsewhere may in time be
developed for peak load power with or without pumped storage or as ancillary to water management
projects. Examples of these respective types are the Shoalhaven Scheme in New South Wales and
Dartmouth Dam in Victoria.

Hydro-electric power stations are characteristically high-capital-cost, low-running-cost develop-
ments and their economic feasibility compared with thermal stations utilising Australia's abundant
resources of low-cost steaming coal is heavily dependent on interest rates and civil construction costs,
both of which have increased appreciably in recent years. Tasmania's hydro-power potential is ap-
proximately half the total practical potential available in Australia. Currently about 50 per cent of
Tasmanian practical potential, which has been estimated at 13,000 GWh/yr. has been developed
and projects already committed will raise the proportion to 75 per cent by 1985.

The development of its hydro-power resources has resulted in Tasmania having had the lowest
cost electricity in Australia for many years. In recent years, however, the price advantage of hydro-
power over coal-fired thermal power has lessened due to the need to develop more remote sites,
rising capital costs and high interest rates. Only Tasmania and Queensland have any significant
amount of hydro-electric energy left to develop although there are useful amounts left in Victoria
and New South Wales. Most of the Queensland potential is in high rainfall areas near Cairns and on
the Burdekin River.

Snowy Mountains Hydro-electric Power Act 1949
In July 1949 the Commonwealth Government established the Snowy Mountains Hydro-electric

Authority (Snowy Mountains Hydro-electric Power Act 1949) and empowered it: to generate elec-
tricity by means of hydro-electric works in the Snowy Mountains area; to supply electricity to the
Commonwealth Government (i) for defence and other purposes, (ii) for consumption in the Aus-
tralian Capital Territory; and to supply the surplus to the States of New South Wales and Victoria.

• See also Chapter 15, Water Resources of this issue and the special detailed article in Year Book No. 42, pages 1103-30.
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The Snowy Mountains Act is supported by a detailed agreement between the States of New
South Wales and Victoria and the Commonwealth Government with regard to the construction and
operation of the Scheme, the distribution of power and water, charges to be made for electricity, and
other such matters. The Snowy Mountains Council, established under the terms of the Agreement
and consisting of representatives of the Commonwealth Government, the Authority and the States of
New South Wales and Victoria, directs and controls the operation and maintenance of the perma-
nent works of the Snowy Mountains Scheme for the control of water and the production of electricity.

Snowy Mountains Hydro-electric Scheme*
The broad basis of the Snowy Scheme is to transfer waters, which would otherwise flow to the sea

unharnessed, from the Snowy River and its tributaries to the inland system so that the water may be
used for irrigation and to provide power. It involves two main diversions: the diversion of the Eucum-
bene, a tributary of the Snowy, to the Upper Tumut River; and the diversion of the main stream of
the Snowy River at Island Bend and Jindabyne to the Swampy Plain River. These two diversions
divide the scheme geographically into two sections: the Snowy-Tumut Development and the Snowy-
Murray Development (see Plate 40, page 469). For purposes of both power production and irri-
gation it is necessary to regulate run-off, and this is achieved by the use of Lake Eucumbene (formed
by the construction of Eucumbene dam) to control the waters of the Eucumbene and other storages
to control the waters of the Murrumbidgee, Tooma, and Tumut Rivers for the Snowy-Tumut Devel-
opment and of the Snowy and Geehi Rivers for the Snowy-Murray Development. For a description
of the Snowy-Tumut and Snowy-Murray Development, and progress of the scheme, see previous
issues of the Year Book.

* Seealso Chapter 15, Water Resources of this issue and the special detailed article in Year Book No. 42, pages 1103-30.
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THE SNOWY MOUNTAINS
SCHEMEn

PLATE 40

Utilisation of power from scheme
The Snowy Mountains Scheme is situated about midway between the principal load centres of

Sydney and Melbourne and is connected to those cities by 330 kV transmission lines. It is, conse-
quently, in a position to take advantage of the diversity in the power requirements of these two load
systems, a most important factor in so far as it affects the economy of operation of the supply systems
of the two States. The average annual notified energy of the Snowy Mountains Hydro-electric
Scheme is 5,129 GWh a year. The Commonwealth Government reserves 670 GWh for supply to the •
A.C.T.; for convenience, the Commonwealth Government's requirements are drawn from the New
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South Wales transmission network by an exchange arrangement between the Commonwealth
Government and the Electricity Commission of New South Wales. Electricity over and above that
required by the Commonwealth Government is divided between the States of New South Wales and
Victoria in the ratio 2:1.

Electricity generation and transmission

NEW SOUTH WALES

Electricity Commission of New South Wales and electricity supply authorities
The main function of the Commission is the generation and transmission of electricity, which it

sells in bulk to distributing authorities (mainly local government bodies) throughout a large part of
the State, to the Government railways and to certain large industrial consumers. As the major gener-
ating authority, it is also responsible for the development of new power sources except in the Snowy
Mountains region.

The retail sale of electricity to the public is, in general, carried out by separate electricity supply
authorities. At 30 June 1979 there were 41 retail supply authorities throughout the State, comprising
33 electricity county councils (consisting of groups of shire and/or municipal councils), 3 city coun-
cils, 1 municipal council, 2 shire councils, and 2 private franchise holders.

Most electricity distribution areas have been consolidated into country districts consisting of a
number of neighbouring local government areas grouped for electricity supply purposes and
administered by a county council comprising representatives elected by the constituent councils. Of
the 205 cities, municipalities and shires in New South Wales, 198 are included in one or other of the
33 electricity county districts.

The Energy Authority of New South Wales (Incorporating The Electricity Authority of New South
Wales)

The Electricity Development Act, 1945, confers broad powers on the Energy Authority to co-
ordinate and develop the public electricity supply industry. The functions of the Authority include
the promotion of the use of electricity, especially its use for industrial and manufacturing purposes
and for primary production. Technical advice is given to retail electricity supply authorities on vari-
ous aspects of their activities such as the framing of retail electricity tariffs, public lighting and the
standardising of materials and equipment.

The Authority administers the Rural Electricity Subsidy Scheme under which the rural electrical
development of the State has now been virtually completed where the extension of supply is econ-
omically feasible. Under the subsidy scheme, local electricity suppliers receive subsidies from the
Authority towards the cost of new rural lines. At 30 June 1979 the Authority was committed to the
payment of $42,405,578 in subsidies, of which $36,505,374 had been paid. Further details of the
operation of the scheme are given in Year Book No. 56, page 956.

The Authority also administers the Traffic Route Lighting Subsidy Scheme, which provides for
financial assistance to councils towards the cost of installation of improved lighting on traffic routes
traversing built-up areas with the objective of reducing the incidence of night road accidents. Since
the introduction of the scheme in 1964, subsidy has been approved in respect of some 1,767
kilometres of traffic routes throughout the State.

Generation and transmission
Of the State's electrical power requirements during the year ended 30 June 1979, almost all was

generated in New South Wales (84.9 per cent by coal fired power stations, 0.3 per cent by internal
combustion plants, 12.5 per cent from the Snowy Mountains Hydro-electric Authority and 1.8 per
cent by other hydro-electric stations). Net interstate exports of electricity accounted for the remain-
ing 0.5 per cent.

Major generating stations. At 30 June 1979 the major power stations of the State system of the
Electricity Commission of New South Wales and their nominal capacities were as follows: Liddell
(Hunter Valley), 2,000 MW; Munmorah (Tuggerah Lakes), 1,400 MW; Vales Point (Lake
Macquarie), 2,195 MW; Wangi (Lake Macquarie), 330 MW; Tallawarra (Lake Illawarra), 320
MW; Wallerawang (near Lithgow), 740 MW; Pyrmont (Sydney), 200 MW. The total nominal ca-
pacity of the Electricity Commission's system as at 30 June 1979 was 7,737 MW. The greater pan of
the Commission's generating plant is concentrated within a one hundred and eighty-five kilometre
radius of Sydney.
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Major transmission network. The retailing of electricity to 97 per cent of the population of New
South Wales is in the hands of local distributing authorities, which obtain electricity in bulk from the
Commission's major State network. This network of 330 kV, 132 kV, 66 kV and some 33 kV and
22 kV transmission lines links the Commission's power stations with the load centres throughout the
eastern portions of the State, extending geographically up to 650 kilometres inland.

At 30 June 1979 there were in service 3,550 circuit kilometres of 330 kV and 6,936 kilometres of
132 kV transmission lines (including 298 kilometres operating for the time being at 66 kV). There
were also in service 4,829 kilometres of transmission line of 66 kV and lower voltages, and 505 kilo-
metres of underground cable. The installed transformer capacity at the Commission's 162 sub-
stations was 25,446 MVA.

Separate systems and total State installed capacity. Several local government bodies operate their
own power stations and generate portion of their requirements which is supplemented by
interconnection with the system of the Electricity Commission. Of these, the more important are the
Northern Rivers County Council (installed capacity 28.75 MW) and the North-West County Coun-
cil (15 MW). In addition, a private company operates small stations supplying the towns of Ivanhoe
and Wilcannia. The aggregate effective capacity for the whole of New South Wales systems and
isolated plants was approximately 7,805 MW at 30 June 1979, while the number of ultimate con-
sumers at this date was 1,939,596.

Future development
Future projects include the installation of one extra 500 MW unit at Wallerawang in 1981, and

four units of 600 MW each at Eraring in the central coast. Tenders have been invited and environ-
mental impact statements have been issued for the installation of two 660 MW units at each of Bays-
water Power Station near Liddell and Mount Piper Power Station near Wallerawang.

The development of the 330 kV main system is continuing. A new 330 kV substation at Beacons-
field West has been commissioned and a major 330 kV underground cable circuit has been
completed to that substation from the one at Sydney South. Work is in an advanced stage on the
330 kV line from Wagga to Jindera (north of Albury) which will also be extended to interconnect
with the Victorian system. Other work is in progress and being planned throughout the State to aug-
ment the transmission system including the first 500 kV transmission line between Eraring Power
Station and Kemps Creek Substation.

Hydro-electricity
The greater part of the hydro-electric potential of New South Wales is concentrated in the Snowy

Mountains area (see Snowy Mountains Hydro-electric Scheme, page 467). Apart from this area,
major hydro-electric stations are in operation at the Warragamba Dam (50 MW) and Hume Dam
(50 MW). In addition, there are six smaller hydro-electric installations in operation in various parts
of the State. A pumped-storage hydro-electric system to produce 240 MW has been installed as part
of the Shoalhaven Scheme in conjunction with the Metropolitan Water Sewerage and Drainage
Board.

VICTORIA

State Electricity Commission of Victoria
Established under earlier legislation and currently operating under the provisions of the State

Electricity Commission Act 1958, No. 6377 as a semi-government authority, the principal function of
the Commission is to generate or purchase electricity for supply throughout Victoria. The Com-
mission may own, develop and operate brown coal open cuts, and briquetting plant and develop the
State's hydro-electric resources. The Commission is required to meet from its own revenue, which it
controls, all expenditure involved in operating its power and fuel undertakings and to provide for
statutory transfers to the Consolidated Revenue fund of the State.

Since it began operating in 1921 the Commission has expanded and co-ordinated the generation,
purchase and supply of electricity on a State-wide basis to the stage where its system generates
almost all the electricity produced in Victoria (which has an area of 228,000 sq km) and the trans-
mission network covers practically the entire population of the State. As at 30 June 1979, the Com-
mission had gross fixed assets of $2,695 million, employed 19,827 persons, had a total income of
$640 million and, during the preceding twelve months, had increased sales of electricity by 5.9 per
cent.

Victoria's electricity system is based on the utilisation of the extensive brown coal deposits in the
La Trobe Valley in Central Gippsland, about 140 to 180 km east of Melbourne. Proven deposits total
about 65,000 megatonnes, of which about 29,400 inegatonnes are commercially recoverable at
present day costs.
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In 1978-79 the output of brown coal from the Commission's three open cuts at Yallourn,
Yallourn North and Morwell totalled 30.9 megatonnes of which 27.7 megatonnes were used in the
Commission's power stations. A further 3.0 megatonnes were used to produce 1.1 megatonne of
briquettes and 0.26 megatonne was sold to the public. Sales of briquettes to the public totalled
683,000 tonnes, producing an income of $ 12.7 million and 416,000 tonnes were used as fuel in power
stations.

Electricity generation transmission and supply
In 1978-79 the Commission generated in its thermal and hydro-electric power stations, or pur-

chased, 212,276 GWh. The total installed generating plant capacity at 30 June 1979 was 4,946 MW,
inclusive of the capacity both within the State and available to Victoria from New South Wales.

The power stations are interconnected and feed electricity into a common pool for general
supply. The major generating plant in the interconnected system is the 1,600 MW Hazelwood base
load, brown-coal-fuelled power station near Morwell in the La Trobe Valley, which alone generates
nearly half of Victoria's electricty. Other brown coal power stations in the interconnected system
comprise the established base load stations at Morwell and Yallourn and the partially completed
Yallourn 'W station. Peak load thermal stations are located in Melbourne (Newport, Richmond
and Spencer Street and at Jeeralang in the La Trobe Valley). Hydro-electric stations are located at
Kiewa, at Eildon, on the Rubicon and Royston Rivers near Eildon and at Cairn Curran. All gener-
ators for public supply within Victoria are owned by the Commission except Spencer Street Power
Station, which remains the property of the Melbourne City Council although operated as a unit of the
interconnected system.

Generation in thermal stations is supplemented by supply from the Commission's hydro stations
in the mountains in the north-east of the State and by entitlements from the Snowy Mountains
Hydro-electric Scheme in south-eastern New South Wales (one third of output after provision for the
Commonwealth Government's needs) and the Hume Power Station on the Murray River boundary
with New South Wales (half of output). The Snowy Mountains Scheme is linked to the Victorian sys-
tem by nine 330 kV transmission lines which allow for a two-way interchange with New South
Wales.

At 30 June 1979 the electrical transmission and distribution system in the State supply network
comprised 109,465 kilometres of overhead lines and 3,688 kilometres of underground lines. There

•are 4 auto-transformation stations, 26 terminal substations, 181 zone substations and 81,292 distri-
bution sub-stations. Transmissions is mainly by 500, 330, 220 and 66 kV lines which supply the prin-
cipal distribution centres and provide interconnection between the power stations. The total length of
the 500, 330 and 220 kV lines is 3,738 kilometres.

The Commission sells electricty retail in all Victorian supply areas except for eleven Melbourne
metropolitan municipalities. These municipalities purchase electricity in bulk from the Commission
and retail it to approximately 270,100 customers within the municipalities concerned under fran-
chises granted by the Victorian Government before the Commission was established in 1921. Bulk
supply is also provided to several municipalities in New South Wales and to a number of towns and
areas bordering the Murray River.

Complete electrification of the State has virtually been achieved and only a few remote areas do
not receive supply. At 30 June 1979 the Commission had 1,268,600 retail customers excluding bulk
sales, and the income derived was $506.1 million. There were 1,083,600 domestic, 80,800 industrial
and 102,700 commercial consumers. In country areas electricity was supplied to about 76,500 farms.
Sales of electricity during the period, including bulk supplies, totalled 17,366 GWh and produced
total income of $618 million.

Current and future development
Power station projects currently under construction are Yallourn W, Loy Yang and Jeeralang gas

turbine station in La Trobe Valley, Newport in Melbourne and Dartmouth in north eastern Victoria.
Yallourn W is designed as a 4 unit, base load station of 1,450 MW capacity fuelled by brown coal.
The first two 350 MW units are now in commission. The second two units, each of 375 MW capacity,
are scheduled to begin operating in 1980 and 1981. The Commission is erecting a 500 MW natural
gas fired power station at Newport to come into operation in 1980. A hydro-electric station with one
150 MW unit capacity is being built at Dartmouth in conjunction with the dam currently under con-
struction to come into operation during 1980. The largest project is a major base load generating
complex of about 4,000 MW capacity at Loy Yang in the eastern part of the La Trobe Valley,
planned to come into service progressively from 1983. A new coalfield is being opened for this devel-
opment. At Jeeralang, near Morwell, a 226 MW gas turbine station has been constructed and a sec-
ond station of 240 M W capacity will be put into service progressively from late 1979.
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QUEENSLAND
Legislation

Queensland's electricty supply industry is regulated by the Electricity Act 1976-1979. This Act
deals with the organisation and regulation of the generation, transmission, distribution, supply and
use of electricity in Queensland and to matters of safety associated with these functions.

State Electricity Commission of Queensland
It's main functions are to plan and ensure the proper development and coordination of the elec-

tricity supply industry throughout the State, to enforce safety regulations, to control electricity
charges, to raise capital for development, and to administer all electricity supply legislation.

Organisation
Generation and main transmission are functions of the Queensland Electricity Generating Board.

It operates the power stations and main transmission lines in the interconnected grid supplying
power from Cooktown to the New South Wales border and west to centres such as Winton and Julia
Creek.

The Queensland Electricity Generating Board supplies energy in bulk to seven distributing
boards whose responsibility is the distribution of electricity to retail consumers in their respective
areas. These boards are the South East Queensland Electricity Board, the South West Queensland
Electricity Board, the Wide Bay-Burnett Electricity Board, the Capricornia Electricity Board, the
Mackay Electricity Board, the North Queensland Electricity Board and the Far North Queensland
Electricity Board.

Four of these distributing boards (the South West Queensland, Capricornia, North Queensland
and Far North Queensland) also operate small internal combustion stations in their respective areas.

Electricity generation, transmission and distribution
Electricity generated in the State is based primarily on steam power stations using black coal, 92

per cent of the total production during 1978-79 being derived from this fuel. Hydro-electric stations
located mainly in North Queensland provided 7 per cent, and the balance of the production was pro-
vided from diesel power and gas turbine stations. These diesel power and gas turbine stations use
light fuel oil as their energy source. The power station at Roma also uses locally-produced natural
gas. Electricity generated in Queensland in power stations during 1978-79 totalled 10,570 GWh. A
further 123 GWh were purchased in bulk from other producers of electricity for re-distribution to
consumers.

At 30 June 1979 the total generating capacity of all public supply authorities in Queensland was
3,077 MW, comprising 2,734 MW of steam plant, 132 MW of hydro-electric plant, 48 MW of
internal combustion plant and 163 MW gas turbine plant.

The southern-central electricity network is served by the following steam power stations: Swan-
bank 'A' (396 MW), Swanbank 'B'(480 MW), Tennyson 'A' (120 MW), Tennyson 'B' (120 MW),
Bulimba (180 MW), Howard (38 MW), Gladstone (1,100 MW) and Callide (120 MW). Gas tur-
bine stations at Middle Ridge (60 MW), Swanbank 'C' (30 MW), Rockhampton (25 MW) and
Gladstone (14 MW) also serve the southern-central network. The northern electric network is sup-
plied by a steam power station at Collinsville (180 MW), hydro-electric stations at Kareeya (72
MW) and Barren Gorge (60 MW) and a gas turbine station at Mackay (34 MW).

The electrical transmission and distribution systems within the State comprised approximately
108,350 circuit kilometres of electric lines at 30 June 1979. The main transmission voltages are 275
kV, 132 kV, 110 kV, 66 kV and in certain areas 33 kV and 22 kV. The electricity supply industry's
extensive rural electrification program continued using the single wire earth return system, and
nearly 25,800 kilometres of this system of distribution were in service at 30 June 1979.

At 30 June 1979 the total number of electricity consumers was 762,000.

Future development
Construction of the power station at Gladstone in Central Queensland is well advanced. When

complete, this station will consist of six 275 MW steam sets and one 14 MW gas turbine set. The first
four steam sets and gas turbine set are fully operational. The remaining two sets are due for com-
pletion in early 1981 and 1982 respectively.

Approval has been given by the Government to proceed with the Wivenhoe Pumped Storage
Hydro-Electric Project in conjunction with the construction of the Wivenhoe Dam on the Brisbane
River. The power station will consist of two 250 MW pump turbine units, to be commissioned in
1983, at an estimated cost of $164 million. Contracts have been placed for the major plant items
comprising turbines, pumps and generators, and construction is underway on the major civil works
associated with the project.
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The Tarong coalfield will be the site of the next major thermal power station. A 1,400 MW
station comprising four 350 MW sets will be established, with the first set due to commence operat-
ing in 1984.

The original commencement date of 1985 has been advanced following the announcement of
major industrial developments requiring large quantities of electrical energy.

SOUTH AUSTRALIA
Electricity Trust of South Australia

In 1946 the assets of the Adelaide Electric Supply Co. Ltd were transferred to a newly-formed
public authority, the Electricity Trust of South Australia, which became responsible for unification
and co-ordination of the major portion of the State's electricity supply and which took over the
powers previously vested in the South Australian Electricity Commission. In addition to the powers
specified in the Adelaide Electric Supply Company's Acts, 1897-1931, the Trust may supply elec-
tricity direct to consumers within a district or municipality with the approval of the local authority;
arrange, by agreement with other organisations which generate or supply electricity, to inter-connect
the mains of the'Trust with those of other organisations; and give or receive supplies of electricity in
bulk.

Capacity and production
Of the total installed capacity in South Australia at 30 June 1977, the Electricity Trust operated

plant with a capacity of 1,615 MW, making it the most important authority supplying electricity in
the State. There were approximately 542,100 ultimate consumers of electricity in the State, or whom
533,800 were supplied directly and approximately 8,300 indirectly (i.e. through bulk supply) by the
Trust. Its major steam stations are Osborne (240 MW), Port Augusta Playford 'A' (90 MW) and
Playford 'B' (240 MW), and Torrens Island (880 MW). The Trust also operates a turbo-generator
station at Dry Creek (156 MW) and a small station at Port Lincoln (9 M W).

The two main fuels used by the Trust are sub-bitumenous coal from Leigh Creek for the Playford
power stations at Port Augusta and natural gas from the Gidgealpa-Moomba field for the Torrens
Island and Dry Creek stations.

WESTERN AUSTRALIA
State Energy Commission of Western Australia

On 1 July 1975 the Government of Western Australia combined the State Electricity Commission
and the Fuel and Power Commission to form a new organisation known as the State Energy Com-
mission of Western Australia. The new Commission is specifically charged with the responsibility for
ensuring the effective and efficient utilisation of the State's energy resources and for providing its
people with economical and reliable supplies of electricity and gas.

The Commission operates coal-burning power stations at East Perth, South Frernantle, Bunbury
and Muja and a coal and oil-burning station at Kwinana. A small hydro-electric station is situated at
Wellington Dam near Collie and there is a gas turbine generating plant at Geraldton. A uniform
tariff electricity supply is provided from these stations through an interconnected grid system to the
Metropolitan Area and the South-West and Great Southern Areas, including an area extending to
Koolyanobbing and northwards as far as Binnu beyond Northampton. The Commission also owns
and operates diesel power stations at Esperance, Fitzroy Crossing, Halls Creek, Kununurra, Onslow,
Port Hedland and Roebourne.

Small electricity supply systems too remote to be connected to the grid system or supplied from
the Commission-owned diesel stations are still controlled by local government authorities and are
being absorbed in a leasing arrangement whereby the local generating plant and distribution system
is operated by the Commission under an arrangement known as the Country Towns' Assistance
Scheme. Under the scheme, the Commission undertakes to operate, maintain, replace or upgrade
plant and supply equipment as necessary. At the present time there are 32 country towns supplied
under the provisions of the Country Towns' Assistance Scheme.

The Commission is also studying various possible alternative methods of supplying power to re-
mote areas of the State. Projects in this regard include the testing of wind powered electric generators
on Rottnest Island and a solar power plant at the Commission's Northern Gas Depot at Ballajura.
The integration of separate power generation facilities in the Pilbara and a hydro-electric power
station at the Ord Dam are also being considered.

Natural gas is reticulated in most areas of the Perth metropolitan region and in Pinjarra,
simulated natural gas (SNG) is reticulated in the Bunbury area, and tempered liquefied petroleum
gas (TLP) is reticulated in Albany.
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Some details of the Commission's activities for the year ending June 1979 are: number of
electricity consumer accounts, 391,940 and gas consumer accounts, 91,886; electricity generated
4,814 GWh; gas sold 1,093,279,565 units; fuel used for electricity generation 2,190,765 tonnes of
coal, 269,590 tonnes of fuel oil, and 65,827,339 litres of diesel fuel.

Sales for the year ending 30 June 1979, compared with those for the preceding year, show an in-
crease of 4.4 per cent for electricity and 16.89 per cent for gas.

TASMANIA
A considerable part of the water catchment in Tasmania is at high level. The establishment of nu-

merous dams has created substantial artificial storage which has enabled the State to produce energy
at a lower cost than elsewhere in Australia and in most other countries. Another factor contributing to
the low cost is that rainfall is distributed fairly evenly throughout the year with comparatively small
yearly variations. Abundant and comparatively cheap supplies of electricity played an important role
in attracting industry to Tasmania. For information on hydro-electric development in Tasmania
prior to the establishment of the Hydro-Electric Commission in 1930, see Year Book No. 39, pages
1192-3.

Hydro-Electric Commission
The Commission was created in 1930, taking over the activities of the Hydro-Electric Depart-

ment and the existing small hydro-electric installations. Development initially concentrated on
hydro-electric generation feeding into a State-wide power grid (King Island from 1951 and Flinders
Island from 1968 are outside the grid and are supplied by diesel generators). Unusually low rainfall
during 1967 severely restricted the State's generating capacity and prompted the construction of a
substantial oil-fired thermal station with a capacity of 240 MW. This station, completed during 1974,
is used as required.

Output and capacity of hydro-electric system
For information on the development of the Tasmanian generating system see Year Book No. 61,

pages 984-985.
The generator capacity of the Tasmanian system was: hydro, 1,540.4 MW; oil-fired thermal,

240 MW; and diesel, 2.0 MW. Two generators in the Gordon River Hydro-Electric Scheme, Stage 1,
were commissioned during 1978, increasing generating capacity by 288 MW. The hydro system's
sustainable long-term average loading is estimated at 854 MW.

The current development program involves construction of a system based on the Pieman,
Murchison and Mackintosh Rivers in Western Tasmania; these works, which were commenced in
1973, will add 418 MW to the State's power grid.

In October 1979, the Commission released a report which recommended to the Government that
an integrated hydro development on the Lower Gordon, King and Franklin Rivers in south-west
Tasmania be developed. Other viable alternatives to meet the State's forecast demand for electricity
from 1990 to 2000 investigated included a separate development of the same three rivers, a coal-
fired thermal station and importation of electricity from Victoria by an underwater cable. The recom-
mended hydro development was planned to add 172 MW to average output in 1990 and a further
168 MW (average) in 1995. The estimated cost of electricity generated from this scheme was under
half the cost of that obtainable from a coal-fired station and only 40 per cent of that obtainable via a
Bass Strait link with Victoria. The Government was not expected to make a decision on the rec-
ommendation until mid-1980.

AUSTRALIAN CAPITAL TERRITORY
The supply authority is the A.C.T. Electricity Authority which took over the functions of the Can-

berra Electric Supply Branch, Department of the Interior, on 1 July 1963. Supply was first made
available in Canberra during 1915 and was met from local steam plant. Connection to the New
South Wales interconnected system was effected in 1929, and all requirements are now taken from
this system. Locally-owned plant consists of 3 MW diesel alternators which are retained as a standby
for essential supplies. The total number of ultimate consumers at 30 June 1979 was 78,608. During
the year 1978-79 the bulk electricity purchased was 1,386 GWh and the system maximum demand
was 359 MW.
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NORTHERN TERRITORY

Since 1 July 1978, the responsibility for the generation and distribution of electricity has been
under the control of the Northern Territory Electricity Commission, a statutory body which came
into operation with the establishment of Self Government in the Northern Territory.

The major electricity supply source in Darwin in Stokes Hill Power Station, an oil-fired steam
power station with an installed capacity of 141 MW. There is also a standby gas turbine with a ca-
pacity of 10 MW.

A new power station at the outer Darwin suburb of Berrimah is due for commissioning late 1979.
It consists of two 16.2 MWgas turbine units.

Alice Springs, Pine Creek, Katherine, Mataranka, Larrimah, Tennant Creek, Elliott and Tea Tree
are supplied by diesel power stations. At Alice Springs a new 6 MW generator commissioned late in
1978 took the generating capacity to 30.8 MW and planning is underway for stage four of the power
station. Katherine is supplied by an 8.5 MW diesel station while Tennant Creek Power Station's ca-
pacity has risen to 6.4 MW with the commissioning early in July, 1978 of a fourth 1.6 MW unit.

Planning is already underway for the installation of one, and possibly two more machines of simi-
lar capacity to meet rapidly increasing load growth in the town.

Other power stations operated by the Commission are: Pine Creek (950 kW), Mataranka
(400 kW), Elliott (340 kW), Tea Tree (170kW) and Larrimah (HOkW). Nabalco operates a
110 M W oil-fired steam power station at Gove as well as a 12 MW diesel station.

Other communities and Aboriginal settlements in the Territory generate their own power.
The Northern Territory Electricity Commission is currently investigating a number of alternative

proposals for augmenting electricity supplies in the major centres. These include coal, hydro-
electricity from the Ord River and from Territory rivers, natural gas and oil from Central Australia.

Electricity and gas establishments
For electricity and gas, the basic census unit is an exception to the general concept of the

standardised unit. Because of the nature of the activities of electricity and gas undertakings, the
single operating location basis is not suitable. The establishment unit used consists of all locations, in-
cluding administrative offices and ancillary units which are mainly concerned with the production
and/or distribution of electricity or gas and which are operated by the undertaking in the one State.
The use of this concept is one of the reasons for the number of electricity and gas establishments since
1968-69 being considerably less than in previous years. The other main reason is that until 1967-68
a number of electricity generating stations operated by enterprises principally for their own use were
included. However, as from 1968-69, these generating stations have been included in the Electricity
Census only if sales and transfers of electricity exceeded $ 100,000 in value.

ELECTRICITY AND GAS ESTABLISHMENTS-SUMMARY OF OPERATIONS, 1977-78

Slate or
Territory

New South Wales-

Gas
Victoria—

Establish-
ments

at
30 June

47
21

Employment at 30 June

Males
(No.)

24,709
2,345

Females
(No.)

2,323
511

Total
(No.)

27,032
2,856

Wages
and

salaries
(Sm)

314.7
31.6

Turnover
'(Sm)

1,483.8
111.5

Slocks

Opening
(Sm)

107.2
12.7

Closing
(Sm)

131.6
13.6

Pur-
chases,

transfers
in and

selected
expenses

(Sm)

726.7
43.4

Value
added
(Sm)

781.5
69.0

Rent and
leasing

expenses
(Sm)

3.8
0.4

Fixed
capital

expendi-
ture less

disposals
($m)

249.1
11.1

Electricity 13\ |5 622 , 390 ,70,2 ,9g2
Gas \J

885.0 44.8 51.6 298.4 593.5 3.9 237.9

Queensland-
Electricity
Gas

South Australia-
Electricity
Gas

Western Australia-
Electricity
Gas

Australia(a)—
Electricity
Gas

11
7

'"}

'0

96
34

8,984
596

5,764

5,232

60,271
7,715

929
108

330

392

5,046
1,367

9,913
704

6,094

5,624

65,317
9,082

116.0
6.8

73.1

68.9

766.8
99.7

622.3
30.4

234.1

259.5

3,386.3
388.5

30.1
1.7

17.9

21.3

213.7
31.4

35.7
1.9

18.6

22.4

255.4
31.5

355.4
13.2

74.7

100.1

1,520.4
144.5

272.5
17.4

160.1

160.6

1,907.6
244.1

1.3
0.2

0.2

-

7.9
2.6

180.3
2.1

53.9

89.0

828.6
55.1

(a) Includes Tasmania, Northern Territory and Australian Capital Territory. At the end of June 1978 there were 2 electricity and 1 gas establishment operat-
ing in Tasmania; 1 electricity establishment in the Northern Territory and I electricity establishment in the Australian Capital Territory.
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Other energy crops
Other types of crops, which produce materials more amenable to conversion to fuel, may offer

more potential. Crops at present being considered for this purpose include cereal grains, cassava and
sugar cane. Cereal grains and cassava produce starch. The conversion of sugar and starch to ethanol
is a well established and straightforward industrial process. The major problems, which also arise
with large tree plantations, are that crop production for energy must also compete with alternative
uses of the agricultural resources employed (land, labour, capital, water, fertiliser) and that there are
alternative uses for these crops, including human food, animal foodstuffs and fibre. The CSIRO is at
present investigating the possibility of growing sugar cane, cassava and cereal grains for fuel pro-
duction on land not now used for crop production. Their results may give an indication of the poten-
tial for prod ucing energy in this way.

Geothermal energy
Most of Australia's geothermal resources are of the conduction-dominated type. The most exten-

sive and well documented study in Australia of subsurface temperatures has been made in boreholes
in the Great Artesian Basin. In this basin, about 20 per cent of indexed water bores penetrate to
depths greater than 1000m and since geothermal gradients are generally greater than 30°C/ 1000m,
it is reasonable to assume that hot water can be obtained from such aquifers. Of the total number of
indexed water bores, only a very small proportion have water temperatures greater than 100°C.

Australia's geothermal resources in other basins are probably comparable with that in the Great
Artesian Basin, since the extraploration of flow rates and temperatures to other sedimentary basins is
considered geologically reasonable. On a regional scale, it is unlikely that assessments of Australia's
geothermal energy will change significantly, although it is possible that local areas of intense heat
could be found.

In Australia, it has been estimated by the Bureau of Mineral Resources that identified (demon-
strated and inferred) geothermal resources are about 1 per cent of Australia's annual primary energy
consumption. This estimate, however, does not imply that these resources are economic, nor that
they could be used for efficient electricity generation. Undiscovered geothermal resources may be
many orders of magnitude greater than the above estimate.

Tidal energy
Tidal energy is a dispersed energy source derived from regular fluctuations in the combined

gravitational forces exerted by the moon and the sun, at any one point on the earth "s surface, as the
earth rotates. The mean tidal range in the open ocean is about 1 metre, but under suitable hydraulic
and topographical conditions, much higher tides than this build up in places around coasts, due to
resonance. Because only two commercial tidal plants exist so far in the world, relatively little is
known about the possible environmental impact of large-scale utilisation. It is unlikely, however,
that tidal installations would be entirely without effect on the ecological life of bays and estuaries
within their area of influence due, for instance, to silting and concomitant dredging.

Around Australia there are theoretically very large amounts of tidal energy available, especially
on the north-west coast where the tidal range is as great as 11 metres and where the topography is
suitable. The tidal potential of this region has been the subject of a series of investigations, including
one carried out in 1965 on one of the most promising sites at Secure Bay. It was concluded that a
minimum of 12 years' design and construction time would be required, although the cost of elec-
tricity at the site would be similar to that derived from conventional thermal stations. However, the
long distances to potential markets result in a doubling of these electricity generation costs. Sub-
sequent studies by the State Energy Commission of Western Australia have indicated that lead times
and construction costs could be reduced but not sufficiently to make tidal energy economically at-
tractive even if a suitable electricity consumer were nearby.

At present CSIRO has in hand a limited investigation of the tidal resources of Australia. What-
ever the conclusions of this survey, the likelihood of early exploitation of this resource would appear
to be less than in other countries, if only because of the long distances involved in transmission to
population centres. In Australia, the major consumer regions are located along coastlines where the
tidal range is very small.




