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Although decisions on technologies and energy mixes for electricity generation have to take
into account a variety of non-economic issues, including social, environmental and health
impacts, economic competitiveness remains a key factor. Therefore, cost is an important
attribute for designers and operators of evolutionary water cooled reactors. This paper
addresses the cost economics necessary for evolutionary water cooled reactors to be
competitive. Utilising recent submissions of cost data on fossil-fired base load plants
expected to be commissioned by 2005-2010 [drawing upon the outcomes from the 1996-1997
study carried out by OECD in co-operation with IAEA], target costs for nuclear plants will be
discussed. Factors necessary for evolutionary plants to achieve these targets will be
addressed. The paper will address briefly issues related to external cost estimation, valuation
and internalisation. It will investigate the impacts on nuclear power competitiveness of:
market globalisation; deregulation and privatisation in the electricity sector; and policy
measures aiming at alleviating environmental impacts (e.g., carbon taxes and atmospheric
emission regulation). As a result of the changing policy making framework of the electricity
sector, new challenges and opportunities may be created for advanced nuclear power plant
concepts.

A recent study carried out by the OECD in co-operation with the IAEA collected, from
nineteen participating countries, projected costs of various types of baseload generation
which could be commissioned in the 2005-2010 timeframe. While it was determined in the
study that relative costs of baseload generation are specific to each county, the data indicate a
range of costs that can be used as a broad measure of the economic competitiveness of
evolutionary water cooled reactors. In general terms, coal and gas-fired plants, for the most
part, fall into a range of total generation costs (busbar cost) between 30 mills/kWh and 42
mills/kWh (USmill of 1.7.1996) when the assumed interest rate is 5% real. When the interest
rate is assumed to be 10% real, the range grows to roughly 32 mills/kWh to 52 mills/kWh.
The ranges have been selected by the authors based on the statistics of the data to capture the
majority of the responses but do not include all reported values. As indicated, the ranges are
quite broad, underscoring the observation that relative costs are highly country-specific.
Nevertheless, the data has some utility for evolutionary water cooled reactor designers in that
the closer the reactor plant generation (busbar) costs are to the low end of the range, the more
locations that the reactor plant will be economically competitive.

In order to achieve economic competitiveness, certain conditions will need to be met.
Drawing upon the earlier light water reactor experience in the United States, several factors
must be present for a future plant to be economically viable:

• Protracted construction durations need to be avoided;
• Plant licensing/regulatory requirements need to be stable;
• Design of the plant needs to be well in hand before starting construction;
• Construction/operations management personnel need to have prior nuclear experience.
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In the current environment, deregulation of the electricity market and privatisation of the
sector are changing the criteria upon which assessments of competitiveness are based. Private
investors will tend to prefer low capital intensive technologies that offer a rapid return on
investments. Market deregulation poses challenges for capital intensive technologies, such as
nuclear power, because the resulting open competition for supplying electricity will introduce
a higher uncertainty on the level of sales by each producer. In order to reduce financial risks,
producers will tend to seek more flexible generation strategies that are based upon small size
power plants with relatively low investment costs and short pay-back times. In order to retain
a competitive position in such a market, designers of nuclear power plants should aim
towards streamlined concepts, requiring less sophisticated industrial and R&D
infrastructures, smaller size modular units more adapted to uncertainties on future demand.
However, the reduction of barriers to electricity exchange via extended networks offers new
market opportunities for large units that have stable long term generation costs, such as the
advanced evolutionary light water reactors.

Direct cost comparisons are a key element in comparative assessment of different electricity
generation sources. However, as long as the full costs to society of any given option are not
entirely reflected in the direct costs as described above, there is a need to take into account
other parameters and factors in order to assess and compare alternative options in a
comprehensive way. Costs and benefits to society that are generally not incorporated in direct
costs of electricity generation include: macroeconomic impacts, such as job creation and
price stability; strategic factors, such as security of supply and energy resource management;
and externalities that are not borne directly by consumers but by society at large, such as
health and environmental impacts of residual emissions. The increasing awareness of global
impacts, in particular on the environment, and the overall objective of sustainable
development are leading decision makers to incorporate these last parameters, explicitly or
implicitly, in the comparative assessment process.

Internalising externalities might enhance the competitiveness of nuclear power versus coal-
and gas-fired power plants. The nuclear power plants of the current generation already have
very low external costs related to both normal operation and accident risks, as they provide a
high level of safety. Advanced reactors designed to meet increasingly stringent safety
requirements aim at reducing the probabilistic risk of accident as well as the on-site and
off-site impacts of a potential accident. Thereby, they will reduce even further the external
costs associated with severe accident risks.
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