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ABSTRACT

Overview

After several decades of negligible growth talk of a nuclear renaissance has been stimulated by oil price spikes, concerns over energy security and the requirement to reduce emissions of greenhouse gases. In its 450 scenario, the IEA projects a doubling of electricity generated by nuclear from 2007 to 2030, stimulated by a carbon price and favourable government policies for mitigating investment risks in the industry. This represents an ambitious target, particularly given the poor construction record for nuclear plant over recent years and uncertainties surrounding the cost of building new plant. However, due to long planning, design and construction timelines, the bulk of this increase is not expected to occur until after 2020. This paper assesses the future economic viability of investment in nuclear power generation in Australia’s liberalised power market.
Methods

The competitiveness of new nuclear power plants is critically dependent on the structure of the power generation market and its associated investment environment. In general, nuclear power’s front loaded cost structure is less attractive to private investors in a liberalised power market that values short-term returns than to a government-owned utility that has a longer-term perspective. Victoria and South Australia have sold their state electricity businesses to the private sector, whilst NSW and Queensland are encouraging the private sector to invest in new plant in competition with state generators. The retail sector is fully contestable in all states except Tasmania. So the NEM is now very much a competitive, liberalised, market.

The NEM is a compulsory gross pool market. Generators bid to supply the market with specific amounts of electricity at fixed offer prices for half-hour periods throughout the day. The Australian Energy Market Operator dispatches the lowest bid generators first, with the eventual price being set by the marginal generator. Retailers purchase in the pool, although the eventual price actually paid by them will depend on what hedging contracts they have in place. Of course, the ultimate hedge is for a company to be both a generator and a retailer.

The NEM model relies for security of supply on a high ceiling price to ensure sufficient timely investment will be forthcoming to fully satisfy demand. Given that the building of large power stations may take up to a decade, or considerably longer for nuclear power, from commencement of planning to first generation of power, risks associated with this length of timeframe would clearly be of concern for potential investors.

For new nuclear power plants, their competitiveness depends on several factors. First, the cost of alternative technologies. Nuclear is likely to be particularly suitable for countries that are not well endowed with coal and/or gas reserves and must therefore import their fossil fuel requirements. Second, it depends on the overall electricity demand in a country and its rate of growth. Third, it depends on the market structure and investment environment. In general, nuclear power’s front loaded cost structure is less attractive to a private investor in a liberalised market that values short-term returns than to a government-owned utility that has a longer-term perspective. Private investments in liberalised markets will also depend on the extent to which energy-related environmental externalities (e.g. GHG emissions, emissions of local pollutants, etc.) and the value of energy security have been “internalised”. In contrast, government investors can incorporate such externalities directly into their investment decisions, although this would contravene the polluter pays principle if it involves direct or indirect subsidies.

This paper assesses the future economic viability of investment in nuclear power generation in Australia and, in addition, domestic factors which may influence government policy towards such investments. It argues that the structure of the grid in Eastern Australia and the nature of the existing generator mix would require nuclear technology that has similar attributes to current combined cycle gas technology; i.e. modular construction of (relatively) small generating units, load following capability, low unit capital cost, and a general acceptance by the Australian public. The current generation of nuclear plants possesses none of these attributes.
Conclusions

In the context of a liberalised power market there are a number of key factors that currently argue against the introduction of nuclear power in Australia. These are:

· the financial viability of nuclear power based upon current (Generation III+) technology;

· The inflexibility of nuclear power for load following given a significant amount of wind capacity in the NEM;

· Lack of access to suitable water-side sites; 

· Lack of a price on carbon; and

· Public opposition.

None of these factors are insurmountable. Provided Generation IV technologies can address the first three issues, and the Commonwealth the fourth, thereafter the nuclear industry would have to convince the general public of the virtues of a technology that, to date, they have failed to embrace.
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