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7 November 2024
To: House Select Committee on Nuclear Energy
RE: Inquiry into nuclear power generation in Australia

Thank you for the opportunity for the Institute for Energy Economics and Financial Analysis
(IEEFA) to provide input to the House Select Committee on Nuclear Energy as part of its inquiry
into nuclear power generation in Australia.

IEEFA is an independent energy finance think tank that examines issues related to energy
markets, trends and policies. The Institute’s mission is to accelerate the transition to a diverse,
sustainable and profitable energy economy.

Over the past few years, IEEFA has produced extensive research on nuclear power generation,
tracking the status and costs of nuclear reactor projects.

e |n 2017, we analysed nuclear power in the US and Europe in our research brief A Half-
Built, High-Priced Nuclear White Elephant. We found that all recent nuclear projects in the
US and Europe had suffered construction delays and massive cost overruns, which
caused extreme financial distress to the technology vendors.

e In our January 2022 report, Southern Company’s Troubled Vogtle Nuclear Project, we
found that the Vogtle nuclear plant in Georgia experienced significant cost overruns and
schedule delays.

o |n 2022, we found that the proposed NuScale small modular reactor (SMR) had increased
in cost in our analysis, Small Modular Reactor update: The fading promise of low-cost
power from UAMPS’ SMR. We concluded that further cost increases were likely.
Subsequently, the estimated construction cost for the project increased by 75%, which
we reported on in our update Eye-popping new cost estimates released for NuScale
small modular reactor.

e In our February 2023 report, European Pressurized Reactors (EPRs): Next-generation
design suffers from old problems, we found that the five EPRs designed by French utility
EDF had all suffered unanticipated issues that led to costly delays and soaring price tags.

e In our May 2024 report, Small Modular Reactors: Still too expensive, too slow and too
risky, we found that SMRs are too expensive, too slow to build and too risky to play a
significant role in transitioning from fossil fuels in the next 10-15 years.

In recent months, we have published several pieces of analysis focusing on the proposal to adopt
nuclear energy in Australia.


https://ieefa.org/research-hub?tid_1%5B442%5D=442&tid_1%5B586%5D=586&tid_1%5B583%5D=583&tid_1%5B443%5D=443&tid_1%5B444%5D=444&topic%5B241%5D=241&page=0
https://ieefa.org/sites/default/files/resources/Research-Brief-A-Half-Built-High-Priced-Nuclear-White-Elephant-October-2017.pdf
https://ieefa.org/sites/default/files/resources/Research-Brief-A-Half-Built-High-Priced-Nuclear-White-Elephant-October-2017.pdf
https://ieefa.org/wp-content/uploads/2022/01/Southern-Companys-Troubled-Vogtle-Nuclear-Project_January-2022.pdf
https://ieefa.org/resources/small-modular-reactor-update-fading-promise-low-cost-power-uamps-smr
https://ieefa.org/resources/small-modular-reactor-update-fading-promise-low-cost-power-uamps-smr
https://ieefa.org/resources/eye-popping-new-cost-estimates-released-nuscale-small-modular-reactor
https://ieefa.org/resources/eye-popping-new-cost-estimates-released-nuscale-small-modular-reactor
https://ieefa.org/resources/european-pressurized-reactors-eprs-next-generation-design-suffers-old-problems
https://ieefa.org/resources/european-pressurized-reactors-eprs-next-generation-design-suffers-old-problems
https://ieefa.org/resources/small-modular-reactors-still-too-expensive-too-slow-and-too-risky
https://ieefa.org/resources/small-modular-reactors-still-too-expensive-too-slow-and-too-risky
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In September 2024, we analysed the impact on household energy bills if nuclear power
generation were introduced into Australia’s energy system in our report, Nuclear in
Australia would increase household power bills. The Executive Summary of the report is
included in this submission. IEEFA’s key findings were:

o In each of the six scenarios we analysed based on relevant international examples
of nuclear power construction projects, bills increased by hundreds of dollars.

o Household electricity bills could rise by A$665/year on average under the Federal
Opposition’s plans to introduce nuclear Australia’s energy mix.

o For households that use more electricity, bills could rise more — by A$972/year on
average for a four-person household across nuclear scenarios and regions.

o The cost of electricity generated from nuclear plants would likely be 1.5 to 3.8
times the current cost of electricity generation in eastern Australia.

Following the report’s publication, IEEFA released a commentary, Nuclear proposal will
increase power bills, in which we examined a speech by Federal Opposition Leader Peter
Dutton to the Committee for Economic Development of Australia (CEDA) on the
Coalition’s nuclear plans. The speech provided no information on the costing of the
proposed nuclear reactors, and did not address how Australia could avoid the extremely
high construction costs of recent nuclear reactor projects in Europe and North America.

On 8 October, IEEFA released a Response to the Federal Opposition on how nuclear will
increase power bills, addressing criticism of our research in further detail. Opposition
spokesman for Climate Change and Energy Ted O’Brien claimed we had “cherry-picked”
overseas examples of nuclear reactor construction projects with the worst outcomes.
This was not the case. We examined every nuclear reactor commencing construction in
the past 20 years in economies comparable to Australia (with similar labour market
conditions and form of government), with technology that would be considered safe by
Australian allies, with a similar size nuclear build program, for which the costs were
transparent. Other examples are not relevant to the Australian context.

Finally, on 9 October, IEEFA published We can’t afford to fall back on gas to fill nuclear
gap, which assessed Coalition statements that gas would play a key role while its
proposed nuclear plants were built. IEEFA noted that gas is one of the most expensive
forms of electricity generation, its role in the National Electricity Market (NEM) is in
decline and its use as a stopgap measure would likely result in increasing energy costs.

We would welcome the opportunity to discuss any matters raised in our submission further.

Kind regards,

Johanna Bowyer, Lead Analyst, Australian Electricity, IEEFA
Tristan Edis, Guest Contributor, Australian Electricity, IEEFA
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Nuclear in Australia would increase household power bills

Over the following pages we include the Executive Summary from IEEFA’s recent report, Nuclear
in Australia would increase household power bills.

Australia’s main federal opposition, the Liberal-National Coalition, has proposed building seven
nuclear power plants across the country, including both large-scale reactors and small modular
reactors (SMRs). This report seeks to detail the likely impact on household consumers’ electricity
bills from such a plan, based on recent real-world experience from construction costs for nuclear
power plants around the world.

Rather than use theoretical projected costs, we have calculated the potential electricity bill impact
for a range of nuclear cost recovery scenarios, based on the following real-world examples:

e Finland: Olkiluoto Unit 3

e France: Flamanville Unit 3

e UK: Hinkley Point C

o US: Vogtle Units 3 and 4

¢ US SMR: NuScale SMR

e Czech Republic: Dukovany proposed plant expansion

The first four scenarios are based on actual, recent nuclear power plant construction costs and
timeframes for countries in liberal democracies where costs are transparent. Commenting on
nuclear construction cost estimates, electricity market economist Professor Paul Joskow states:
“The best estimates are drawn from actual experience rather than engineering cost models.”

In the case of SMRs, no plants have been successfully completed in a democratic country, so we
instead used the one example of a binding contract offer to build such a plant in the US, the now-
cancelled NuScale project. We also used this approach for assessing the costs for a proposal to
build South Korean APR technology (a design that the Coalition has cited for potential
implementation in Australia) in a separate democratic country with laws protecting labour rights,
outside of its country of origin — the Czech Repubilic.

Household electricity bills impact

We found that electricity bills would need to rise in order for nuclear costs to be recovered. The
chart below illustrates the resulting increase in typical household power bills if nuclear power
plants with similar costs and characteristics to the international examples were built in Australia.
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The average bill increase was AUD665/year across states and nuclear scenarios for households
with a median level of electricity consumption. The lowest impact is equivalent to bill increases of
AUD260-AUD353 per year, linked to estimated costs for the pre-construction project Dukovany,
which is highly likely to underestimate final costs. The lowest impact from a nuclear plant
successfully completed (Vogtle) is AUD383-AUD461 per year for an average household.
Meanwhile, the UK experience with Hinkley Point C indicates electricity bill rises of more than
AUD1,000 per year are possible.

Figure 1: Increase in typical household electricity bill to recover cost of nuclear plants
based on different countries’ experience (AUD/year)
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(Dukovany, APR1000, pre-constr.) (Vogtle, AP1000, operational) (Olkiluoto 3, EPR, operational)
m France “US SMR m UK
(Flamanville 3, EPR, under constr.) (NuScale, SMR, pre-constr) (Hinkley, EPR, under constr.)

Source: Various sources and IEEFA calculations. Note: Bill increases are for a household with median electricity consumption
levels.

The range of costs is wide due to the significant cost differentials for large-scale nuclear in
different countries, and the significant cost uncertainty for SMR technology, which is still under
development. The impact in each state can vary due to differing typical electricity consumption
levels in each state, and different electricity bill cost structures.

For households using more electricity than the median level, the bill increases from nuclear
would be higher. For example, for a four-person household the bill impact would be AUD972/year
on average across nuclear scenarios and states, and for a five-plus-person household
AUD1,182/year.

How nuclear costs are reflected on electricity bills

These results might come as surprising to some, because large-scale nuclear is a mature
technology currently in use across a wide range of countries. In addition, misinterpreted data on
4
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retail electricity prices (which also include the costs of powerlines and taxes, not just generators
and so is misleading) can show some cases of nations that use nuclear who have lower retail
prices than Australia.

However, in almost all cases around the world, the cost of nuclear power plant construction and
financing is not fully reflected in market prices for power. This is because either nuclear power
plants are very old and their costs are largely depreciated, or governments have acted to recover
the costs either through taxpayers, or via levies which are independent of electricity markets — for
example in France, the UK and Ontario, Canada. In other jurisdictions, such as a number of US
states including Georgia where the Vogtle power plant is located, there isn’t actually an electricity
market in operation, with consumers instead served by a regulated monopoly without any
competitive choice.

The Coalition has outlined something different, ruling out taxpayer subsidies and stating that any
government investments in nuclear plants would receive a commercial return. This implies that
the Coalition expect that wholesale electricity market prices will be sufficient for nuclear power
plants in each state to recover their construction costs plus a commercial level of return. The
Coalition has also outlined that these nuclear power plants would operate at full capacity almost
all of the time. Therefore, power prices would need to average out at the level a nuclear plant
needs to be commercially viable — to recover their costs — almost all of the time.

High costs of recent nuclear projects

The reason bills increased in this study is because recent large-scale nuclear projects across
Europe and North America involved very high costs. The European Pressured Reactor (EPR)
program had promised to deliver more efficient, safer nuclear power. However, the three recent
projects (Olkiluoto 3, Flamanville 3 and Hinkley Point C), which have either just been completed
or are under construction, have all faced construction challenges, delays and cost-blowouts. If
plants with similar costs and characteristics were built in Australia, they would require a levelised
cost of electricity (LCOE) between AUD250 per megawatt-hour (MWh) and AUD346/MWh to
recover their costs.

A few other types of reactors are being built or considered internationally of a similar design to
what the Coalition indicates might be built in Australia: the South Korean APR1000 design
proposed at Dukovany in the Czech Republic; and a Westinghouse AP1000 design recently
completed at Vogtle in the US. The Vogtle plant experienced seven years of delays and actual
capital costs (excluding financing costs) 1.7 times the original estimates. Those plants present
LCOEs of between AUD197 and AUD220 per MWh in an Australian context — noting the
Dukovany costs are only initial pre-construction estimates and could rise.

Based on NuScale, we estimate that the LCOE of nuclear SMR in an Australian context would be
AUD289/MWh — but could be far higher if construction extends beyond the 3.25 years used in
this study - as financing costs increase as construction timelines extend.
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Capital costs (excluding financing costs) of recent nuclear power builds have tended to blow out
by a factor of between 1.7 and 3.4, leading to financial difficulties for companies involved. All
conventional nuclear projects built in recent years in the US and Europe — Vogtle, Olkiluoto 3,
Hinkley Point C and Flamanville 3 — have contributed to financial difficulties for companies
involved. Westinghouse, which was the technology provider for Vogtle, filed for bankruptcy
protection in 2017. France’s AREVA, who was the original technology provider for Olkiluoto 3,
Flamanville 3 and Hinkley Point C, came close to bankruptcy over 2015, which required a French
Government-sponsored bail-out.

The chart below details the wholesale market prices required for each of the recently constructed
or quoted nuclear plants to be commercially viable, relative to the current wholesale electricity
costs being passed through in household electricity bills in the regions of Victoria, NSW, South
East Queensland (SEQ) and South Australia (SA).

Figure 2: Current wholesale energy cost (WEC) component of current household bills
compared to commercial price to recover nuclear plant costs in Australian context
(AUD/MWh)
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SEQ: South East Queensland. Current wholesale energy cost is based on market rates, the DMO and the VDO. Current WEC
excludes GST, losses, ancillary services, RERT, directions cost, prudential costs and fees. Nuclear LCOEs represent the cost of
these projects translated to an Australian context with specific assumptions taken.

Australia would likely face even higher large-scale nuclear costs than these recent international
examples, due to the country’s limited nuclear capability and the small size of any potential
Australian nuclear build-out program. With seven nuclear power stations proposed (two of them
SMR-only), all at separate sites, there will be limited scope to achieve learning-based cost
reductions like those seen in a large continuous build program, for example the build program in
South Korea on which CSIRO’s GenCost costings are based. South Korea has built 26 reactors

6



Institute for Energy Economics O SJH}:?VTE& S(Erj;tzlgyo
‘;? and Financial Analysis '

ieefa.org @ aus_staff@ieefa.org

since the 1970s. Further, the assumptions in this report have provided an optimistic levelised cost
of electricity for nuclear, for example using a 60-year economic lifetime, 93% capacity factor, and
a low discount rate.

Our analysis suggests household power bills would need to rise significantly for nuclear power
plants to become a commercially viable investment in the absence of substantial, taxpayer-
funded government subsidies. In IEEFA’s opinion, any plan to introduce nuclear energy in
Australia — such as that proposed by the Coalition — should be examined thoroughly, with
particular focus on the potential impact on electricity system costs and household bills, and with
detailed analysis of alternative technologies such as renewables and firming.



