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Submission for the House Select Committee on Nuclear Energy 

Dated: 14 November 2024 

Executive Summary 

Women in Nuclear (WiN) Global is a not-for-profit association of women and individuals of other 
genders who work professionally in various fields of nuclear technology and radiological 
applications. WiN Australia Inc. is the Australian chapter of WiN Global. WiN Australia values its 
position as a professional organisation and seeks to provide evidence-based input to 
discussions around nuclear technologies.  
 
Due to the ever-increasing concern of climate change, WiN Australia believes that nuclear 
energy should be considered as part of Australia’s energy mix for three key reasons: 

1. On the global stage nuclear energy is seen as a green source of energy to combat 
climate change therefore it is recommended that the moratorium on nuclear energy to be 
lifted. 

2. Australia is able to build ‘next-of-kind’ nuclear power plants rather than ‘first-of-kind’ 
plants therefore the optimal practical solution is to include conventional large scale 
nuclear power plants as an option. 

3. Small Modular Reactors are suitable for the Australian landscape, and these should be 
explored as the market continues to grow overseas.   

 
WiN Australia’s short points in response to the resolution of appointment topics are:  
 

a. Nuclear energy is a proven, low emissions technology. It is recommended that the 

Committee lifts the federal moratorium on nuclear energy in Australia. 

b. Australia has already achieved or is in positioned to achieve milestones as outlined by 

the IAEA milestones approach. It is feasible for Australia to prepare and construct a 

nuclear power plant within 10 years if we learn from other nations and have a bipartisan 

approach to nuclear energy. 

c. While there is an increasing demand for nuclear fuel worldwide, there are abundant 

uranium reserves to meet this demand. There is an opportunity for Australia to be part of 

this supply chain. Australia already has the appropriate regulatory requirements to safely 

and securely transport nuclear fuel to locations in Australia. 

d. Australia could be a world leader in the nuclear fuel cycle with uranium mining, milling, 

processing, enrichment, fuel fabrication, operations, fuel recycling and waste disposal 

https://win-global.org/
https://winaustralia.org/
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options. Not only would this benefit Australian energy security but would also support 

global carbon reduction and assure nuclear security and safeguards. 

e. Effective and sophisticated solutions for waste management exist. These could be 

applied in Australia. We recommend that the Committee considers the relatively small 

risks associated with radioactive waste management, transportation and storage arising 

from nuclear power technology, compared to the imminent and potentially devastating 

effects of climate change. 

f. The committee recognise that nuclear power plant water usage is very similar to coal 

plant usage. 

g. The committee recognise that existing infrastructure on coal sites like grid connections, 

transmission lines, roads and office buildings can be used in a coal to nuclear transition. 

h. The committee recognise the role government has in lifting the prohibitions and 

supporting education in peaceful nuclear technologies as a means to aid in legislative 

and policy change at all levels of government. 

i. The committee acknowledge the internationally recognised safety standards that require 

nuclear power plants be designed to withstand natural disasters. Nuclear power also has 

a large impact on improving air quality and reducing deaths caused by pollution. 

j. A mix of nuclear, solar, wind and hydro power is ideal for Australia to decarbonise its 

electricity grid. 25% power production from nuclear energy is a realistic and achievable 

figure.   

k. Nuclear power takes up less land than other energy production forms, therefore land 

acquisition from green field sites from traditional or other owners would be less costly 

and less invasive than large scale renewable projects. Current brown field coal power 

sites are highly suitable for nuclear due to the size and proximity to transmission  

l. Nuclear power does have high up front capital costs but is an investment in strategically 

important infrastructure. In order to be cost effective, Australia should pursue proven 

technologies for large scale reactors and await the operationalisation of small modular 

reactors across US, Canada and Europe to determine the most suitable fleet for 

Australia. Australia should also model full system cost of electricity generation, rather 

than levelized cost of electricity (LCOE) to determine true market cost of electricity 

generation to the metre.  

m. Nuclear energy is an investment in people and communities. Australia has existing 

expertise in nuclear technologies and large construction programs that could be utilised 
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and expanded in the event that Australia adopts nuclear energy. Adoption of nuclear 

energy would generate jobs and growth, making it a suitable option for Australia’s future. 
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1. About Women in Nuclear 

Women in Nuclear (WiN) Global is a not-for-profit association of women and individuals of other 

genders who work professionally in various fields of nuclear technology and radiological 

applications. WiN has over 35,000 members from 110 countries. One of the aims of WiN is to 

promote understanding and public awareness of the benefits of peaceful nuclear and 

radiological applications, including nuclear energy, especially amongst women and young 

people. 

  

WiN Australia Inc. is the Australian chapter of WiN Global. Membership of WiN Australia 

includes individuals working professionally in many areas including research, nuclear 

operations, security, medicine and health care, waste management, regulatory authorities, 

mining, nuclear and radiation safety, industry, policy and communications. WiN Australia values 

its position as a professional organisation and seeks to provide evidence-based input to 

discussions around nuclear technologies. 

  

1.1  WiN Global’s Position on Nuclear Energy 

 

The WiN Global community reflects that of the United Nations and of the Intergovernmental 

Panel on Climate Change and sees nuclear energy technology as a key part of the solution in 

the fight against climate change. In 2015, WiN Global produced a document known as the 

“Women in Nuclear Declaration for the Earth Climate”. The document acknowledges: 

- that the world’s population should reach 10 billion people and electricity demand should 

double by 2050, and 

- that if the world is to limit global warming to a maximum of 2°C by 2050, over 80% of 

electricity will need to come from all available low carbon technologies 

(Intergovernmental Panel on Climate Change, IPCC) 

The Declaration calls for immediate steps to reduce carbon emissions that include nuclear 

energy as an option, as agreed by the IPCC, Organisation for Economic Co-operation and 

Development (OECD) and many other organisations. 

 

“Energy is central to nearly every major challenge and opportunity the world faces 

today” - United Nations 

 

https://win-global.org/
https://winaustralia.org/
https://conferences.iaea.org/event/71/contributions/10266/attachments/5010/6116/Nuclear_for_Climate_WIN_Declaration_final.pdf
https://www.ipcc.ch/report/ar6/wg3/chapter/chapter-6/
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WiN Global also acknowledges the UN Sustainability Development Goals and understands that 

affordable, clean and reliable energy is a key part of meeting these goals. With around a 

billion people worldwide still without access to electricity, there is still much work to be done. As 

poverty, natural disasters, climate change and inequality inadvertently affect women and 

children the most (UN Women 2018, Turning Promises into Action: Gender Equality in the 2030 

Agenda for Sustainable Development), WiN Global supports the move away from fossil fuel 

energy generation towards a mix of energy sources that will improve the lives of the world’s 

poorest and those that will be most impacted by climate change. This includes renewables, 

hydro and nuclear energy. 

 

WiN Global, including members from WiN Australia, have contributed to Conference of the 

Parties (COP) for the last three years by providing input into the following position papers 

focused on the impacts that climate change has on women and children, Australia is not 

immune to this: 

 

- COP 26 – Nuclear is part of a net zero solution  

- COP 27 – Harnessing the power of nuclear – clean energy, water, transportation and 

jobs 

- COP 28 – Climate impacts on women and children need meaningful action now – 

nuclear power can support this action  

 

1.2 Recommendation: Nuclear energy is a proven, low emissions technology that is 

globally seen as part of a net zero solution. WiN Australia suggests that the Committee 

recommends the lifting of the federal moratorium on nuclear energy in Australia.  

 

2. Why nuclear energy is feasible and suitable for Australia 

 

Nuclear energy is an important part of the energy mix to meet Australia’s growing need for 

reliable, affordable and clean power.  

  

Our World in Data states that nuclear energy offers the densest, safest and cleanest energy 

solution available and is technologically advanced (image 1). The nuclear energy sector 

https://sdgs.un.org/goals
https://www.unwomen.org/en/digital-library/publications/2018/2/gender-equality-in-the-2030-agenda-for-sustainable-development-2018
https://www.unwomen.org/en/digital-library/publications/2018/2/gender-equality-in-the-2030-agenda-for-sustainable-development-2018
https://drive.google.com/file/d/1J96AaiFFvmN6djI_GPrgNpGtnZaUCJog/view?usp=sharing
https://drive.google.com/file/d/1GYCoFAKZ8bTjJMehz5BsEU-RyZVTscCM/view?usp=sharing
https://drive.google.com/file/d/1GYCoFAKZ8bTjJMehz5BsEU-RyZVTscCM/view?usp=sharing
https://drive.google.com/file/d/1BJCy_OrO63OB2okIREVwKst20sJbYUjL/view?usp=share_link
https://drive.google.com/file/d/1BJCy_OrO63OB2okIREVwKst20sJbYUjL/view?usp=share_link
https://ourworldindata.org/safest-sources-of-energy
https://ourworldindata.org/safest-sources-of-energy
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manages all the waste it produces through power generation unlike many other power 

generators. Nuclear reactors can service cities and industrial areas through to small remote 

towns with a reliable power supply on a reduced footprint in comparison to other energy forms. 

This, therefore, allows for precious land to be salvaged for agriculture, industry, population 

growth or for wildlife and green areas.  

  

If Australia is to remain competitive in the manufacturing and technology spheres, we need 

energy abundance, not energy deficiency. Nuclear power offer’s reliability and abundancy with 

low carbon emissions, unlike other technologies that are intermittent and often rely on fossil 

fuels for backup. 

 

Image 1: Safety and Greenhouse gas emissions per energy sourcei 

 

3. Response to Resolution of Appointment 

 

3.a Deployment timeframes 

The biggest hurdle to deployment timeframes will be the lack of bipartisan support to 

nuclear energy in Australia. The International Atomic Energy Agency (IAEA) establishes a 

milestones approach for states to embark on a nuclear power program. It states that the time 

from initial consideration to operation of a reactor is about 10-15 yearsii. This is designed for 

https://www.iaea.org/topics/infrastructure-development/milestones-approach
https://www.iaea.org/topics/infrastructure-development/milestones-approach
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countries starting from scratch. Australia is not starting from scratch with robust safety, security 

and safeguards regulatory bodies well established in the form of the Australian Radiation 

Protection and Nuclear Safety Agency (ARPANSA) and Australian Safeguards and Non-

Proliferation Office (ASNO). If Australia were to embark on a nuclear power program it would 

realistically take 10 years. The milestones approach has 19 infrastructure issues requiring 

actions with Australia already in a position to achieve several of these quickly. The deployment 

timeframe can be broken into two areas, preparatory time and construction time.  

 

3.a.1. Preparatory Time: The challenges for preparatory time are in legislative changes and 

workforce development. The establishment of the Australian Naval Nuclear Propulsion Safety 

Regulator (ANNPSR) is a good demonstration how bipartisan approach to policy and legislation 

can make amendments to the ARPANS Act, EPBC Act and establish legislation for a regulator 

in the space of less than 2 years. If Australia were to embark on a nuclear power program, as 

we already have two regulators with the requisite abilities to regulate nuclear safety, security 

and safeguards, only amendments to federal acts (ARPANS and EPBC) as well as state level 

bans would need to be amended. Resourcing ARPANSA and ASNO would need to occur to 

update regulations and licencing frameworks to support a lift in industry. 

 

In parallel to this is the development of a workforce. The government has already invested $150 

million dollars in the development of nuclear education and skills in Australia which is a great 

start to this workforce development. Current coal communities can be upskilled for nuclear 

ready roles allowing for this transition to occur with minimal loss of jobs in these already well-

established communities.  

 

3.a.2. Construction Time: Aggregated data from IAEA Power Rector Information System 

(image 2) outlines the average time taken to construct a nuclear power plant. What it show is 

that 83% of reactors are built in less than 10 years, with 68% in less than 8 years.   

https://www.arpansa.gov.au/
https://www.arpansa.gov.au/
https://www.asno.gov.au/
https://www.asno.gov.au/
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Image 2: Average construction times for nuclear reactors globallyiii 

 

Australia has an opportunity to learn lessons from other nations who have recent experience in 

nuclear power plant builds. The list below is not extensive however provides a snapshot of 

important lessons: 

 

- Build a ‘next of kind’ reactor not a ‘first of kind’. 

- Do not build a highly complex reactor type (lesson from Finland). 

- Do not commence construction on a not yet complete design (lesson from both Vogtle 

(US) and Barakah (UAE)). 

- As per all strategically important megaprojects, ensure project management has 

adequate detail, project schedule and robust controls.  

- Build a fleet of like reactors for ease of supply chain, construction and workforce (lesson 

from Vogtle (US) and from UK mixed fleets). 

- Invest early and heavily in training the workforce (US and UAE lessons). 

 



P a g e  | 9 

 

 

Women in Nuclear | AUSTRALIA 

3.a.3  Recommendation: Australia has already achieved or is in positioned to achieve 

milestones as outlined by the IAEA milestones approach. It is feasible for Australia to prepare 

and construct a nuclear power plant within 10 years if we learn from other nations and have a 

bipartisan approach to nuclear energy.  

 

3.b Fuel supply and transport of fuel 

 

3.b.1 Fuel supply globally: Current global nuclear fuel supply (uranium) is met through 

primary (mining) and secondary sources (commercial, weapons and recycled uranium and 

plutonium stockpiles).iv Demand for nuclear fuel is increasing due to two factors; firstly, 

increasing nuclear power capacity and secondly due to the ban on Russian fuel by the United 

States and many other nations. The price of uranium fluctuates but in general is on an upward 

trend, this will continue to occur as China rapidly expands its nuclear power fleet and the United 

States re-starts nuclear power plants in a bid to triple its capacity. While there is an increased 

demand in fuel, there are abundant uranium reserves to meet this. Due to the immense energy 

density of uranium, the amount of uranium needed for energy generation is a tiny fraction of the 

amount of mining required for fossil fuels. Australia could be positioned to be a part of the fuel 

supply market. 

 

 

Image 3: Energy density by sourcev 
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Australia possesses the largest reserves of uranium globally with one third of the world’s 

uranium.vi Due to state bans, uranium mining is limited to South Australia and the Northern 

Territory. A bipartisan stance on nuclear power could allow Australia to be a world leader in 

uranium supply for fuel production. Australia entering the fuel fabrication market would allow for 

energy security for Australia (if it were to pursue nuclear power), as well as our regional partners 

as they expand their nuclear power programs.  

 

The environmental impact of uranium mining is no different to the environmental impact of 

mining other heavy metals, such as rare earths and other elements used in solar panels or wind 

turbines.  For an equivalent energy output, according to Our World in Data, solar and wind 

facilities require exponentially more concrete, aluminium, iron, copper and glass than nuclear 

energy.vii The environmental consequences from mining for nuclear energy, therefore, are 

substantially less than other forms of energy generation. 

 

Image 4: Materials used for low carbon electricity sourcesviii 
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3.b.2 Transport of fuel: Australia transports radioactive material around the country every 

day. This ranges from sources used in surveying and measurement in industrial processes, 

through to nuclear medicines and is done predominately by road and rail. Nuclear fuel is 

transported like any other form of radioactive material. Transportation is subject to licencing 

whether at state or federal regulatory level. From a federal level, the Australian Radiation 

Protection and Nuclear Safety Agency (ARPANSA), as the safety regulator, has a Code for the 

Safe Transportation of Radioactive Material.ix This code requires radioactive material to be 

packed, shielded, labelled and marked. This ensures material to be moved to sites across the 

country in a safe and secure manner. Due to the uranium content in nuclear fuel, there are 

additional nuclear security and safeguards requirements for the transport of nuclear fuel in 

accordance with the Australian Safeguards and Non-Proliferation Office security and safeguards 

regulations which already exist and have been exercised with research reactor fuel movements. 

 

3.b.3 Recommendation: While there is an increasing demand for nuclear fuel worldwide, 

there are abundant uranium reserves to meet this demand. There is an opportunity for Australia 

to be part of this supply chain. Australia already has the appropriate regulatory requirements to 

safely and securely transport nuclear fuel to locations in Australia. 

 

3.c Uranium enrichment capability 

 

SILEX laser enrichment technology was invented in the 1990’s by an Australian scientist. Due to 

legislative bans, SILEX moved their operations to the United States but are still headquartered 

in Australia. SILEX technology allows for uranium enrichment for low enriched uranium (LEU) 

and high-assay low enriched uranium (HALEU) which are forms suitable for both OPAL 

research reactor fuel as well as nuclear power plant fuels. Note AUKUS submarine fuel is 

required to the highly enriched (HEU) which has stricter safeguarding requirements and 

obligations this technology could do that but would require lots of international agreements to 

allow this to occur in a non-nuclear weapon state such as Australia. Australia has a long history 

in meeting international commitments regarding safeguards and the non-proliferation treaty. 

While laws would need to be changed, we should seek to maintain our status as a committed 

party to the international safeguards’ regime. 

 

https://www.silex.com.au/silex-technology/silex-uranium-enrichment-technology/


P a g e  | 12 

 

 

Women in Nuclear | AUSTRALIA 

3.c.1  Recommendation Australia could be a world leader in the nuclear fuel cycle with 

uranium mining, milling, processing, enrichment, fuel fabrication, operations, fuel recycling and 

waste disposal options. Not only would this benefit Australian energy security but would also 

support global carbon reduction and assure nuclear security and safeguards. 

 

3.d Waste management, transport and storage 

 

Waste from nuclear power plants, research reactors and other nuclear practices is classified as 

radioactive waste (not as “nuclear waste”). Australia already manages radioactive waste and will 

continue to well into the future due to our nuclear research, medical isotope production, 

industrial processes and the introduction of nuclear propelled submarines.  

 

The volume of waste generated from nuclear energy is significantly less than the volumes 

generated from other forms of energy. More than 95% of a used fuel assembly is recyclable, 

which also greatly reduces the lifetime of the waste. Australia has the land mass, as well as the 

geotechnical and hydrological conditions necessary for long term safe and secure storage and 

disposal of radioactive wastes. Radioactive wastes are readily managed at low risk compared to 

the imminent and potentially devastating effects of climate change. 

  

Unlike other toxic wastes, the principal hazard associated with nuclear waste is radioactivity, 

which diminishes over time. Used nuclear fuel loses 99.9% of its radioactivity in the first 40 

years, making it easier to handle and manage. Storage underwater and in dry casks is common 

international practice. Perceptions that there is no effective solution to manage radioactive 

waste are incorrect. There are a number of countries with well-established policies for waste 

disposal. For example, Sweden and Finland (both of whom have chosen an “open fuel cycle”, 

i.e. to not reprocess/recycle their used fuel) have built deep underground facilities to dispose of 

their waste.  Used fuel can also be seen as a valuable resource as the uranium, plutonium and, 

in future, minor actinides, can be recycled and reused in nuclear fuel.  

   

Reprocessing (or recycling) used nuclear fuel is the Australian government’s current approach 

to managing the used fuel that has and will arise from the country’s three research reactors 

(HIFAR, MOATA and OPAL). Should Australia decide to develop nuclear energy technology, 
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WiN Australia encourages reprocessing of used nuclear fuel, due to the benefits reprocessing 

brings in terms of recycling and sustainability, waste volumes and waste lifespan. 

  

Transportation of used nuclear fuel and vitrified waste (the waste after reprocessing of used 

fuel) is a common practice around the world and has been done in Australia on many occasions 

to date without incident. Unlike many other dangerous goods that are transported by sea, rail or 

road as a liquid or gas, used nuclear fuel and waste is transported as a solid material in 

purpose-built casks that are designed for extreme conditions. Australia has the expertise and 

knowledge to transport these materials reliably and securely. Radioactive waste is transported 

in the same manner as other radioactive materials in accordance with licencing. The Australian 

Radiation Protection and Nuclear Safety Agency (ARPANSA), as the safety regulator, has a 

Code for the Safe Transportation of Radioactive Material.x This waste is due to be disposed of 

in a National Radioactive Waste Facility still to be announced by the Government.  

  

3.d.1. Recommendation: Effective and sophisticated solutions for waste management exist. 

These could be applied in Australia. We recommend that the Committee considers the relatively 

small risks associated with radioactive waste management, transportation and storage arising 

from nuclear power technology, compared to the imminent and potentially devastating effects of 

climate change. 

 

3.e Water use and impacts on other water uses 

 

One criticism that is often quoted about nuclear energy is that it uses a lot of water. Nuclear 

power plants do not “consume” water in their process, rather much like a coal power plant, 

water is used to generate steam to spin a turbine to create electricity. The freshwater usage 

requirements of a nuclear plant are slightly larger than a conventional fossil fuel plant, but not 

large enough to discount nuclear energy due to this factor alone. While large amounts of water 

are used for cooling, 99% of this water is returned to the environment, only a few degrees 

warmer and free of contaminants as the cooling water is circulated through heat exchanges and 

is never exposed to radioactive material. Reactors also generate large amounts of industrial 

heat so can also power desalination plants to either desalinate water to cool themselves (or 

provide drinking water to communities) whilst at the same time generating electricity.  The 

University of New South Wales did a comparison of water usage of both coal and nuclear power 
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plants (image 5) and concluded that the usage was very similar, hence the logic behind coal to 

nuclear transition is appropriate. This comparison was done with Pressurised Water Reactor 

(PWR) type nuclear reactors as they are the most common type of power reactor globally. 

There are other cooling mechanisms that can be used in nuclear reactors, like air cooled for 

example.  

xi 

Image 5: Water usage in coal and nuclear power plantsxii 

3.e.1. Recommendation. The committee recognise that nuclear power plant water usage is 

very similar to coal plant usage.  

 

3.f Relevant energy infrastructure capability, including brownfield sites and 

transmission lines 

 

The US Department of Energy’s Coal to Nuclear transitions guide highlights that infrastructure 

from existing coal sites can be used by a nuclear power plant. This can either be directly on the 

site, or away (but close to) the site. If built on site, the existing infrastructure that can be used 

includes grid connections, transmission lines, office buildings, access to roads and water just to 

name a few. 

 

3.f.1. Recommendation. The committee recognise that existing infrastructure on coal sites 

like grid connections, transmission lines, roads and office buildings can be used in a coal to 

nuclear transition. 

 

3.g Federal, state, territory and local government legal and policy frameworks 

 

https://www.energy.gov/sites/default/files/2024-05/Coal-to-Nuclear%20Transitions%20An%20Information%20Guide.pdf


P a g e  | 15 

 

 

Women in Nuclear | AUSTRALIA 

The moratorium on nuclear power generation in the 1990’s has resulted in a lack of nuclear 

science literacy across Australia. This lack of knowledge and access to good fact based 

information often results in fear. The Australian Government has a part to play in ensuring 

Australian’s have access to fact and evidence around the peaceful uses of nuclear technology, 

not just from a power and energy perspective, but also as we embark on the AUKUS program.  

 

As mentioned in 3.a.1, a good demonstration how bipartisan approach to policy and legislation 

can make amendments to federal legislation has already been proven with the establishment of 

the Australian Naval Nuclear Propulsion Safety Regulator (ANNPSR). Australia already has 

regulators for nuclear safety, security and safeguards established so lifting the prohibitions for 

nuclear power generation in both the ARPANS Act and EPBC Act will be the first step in 

establishing legal and policy frameworks for power production.  

 

Good education and advice to state and local government on these changes will allow these 

levels of government to make informed choices on the changes they need to make to their 

policies and laws. This will need a bipartisan approach to make it successful.  

 

3.g.1. Recommendation. The committee recognise the role government has in lifting the 

prohibitions and supporting education in peaceful nuclear technologies as a means to aid in 

legislative and policy change at all levels of government. 

 

3.h Risk management for natural disasters or any other safety concerns 

 

3.h.1 Natural Disasters: Nuclear power plants are designed and constructed so that safety 

systems and components can withstand natural disasters including earthquakes, floods, 

bushfires, storms and cyclones. In fact 20% of nuclear reactors are operating in parts of the 

world that have significant seismic activity.xiii To ensure nuclear power plants can maintain safe 

operation globally, the International Atomic Energy Agency (IAEA) has a series of safety 

standards. This includes site evaluations geotechnical aspects, human induced external events, 

meteorological and hydrological hazards, seismic hazards and volcanic hazards.xiv There are 

various systems that are used in safety systems planning for a reactor, including Probabilistic 

Seismic Hazard Assessment (PSHA), which is recommended by IAEA and widely accepted. 

 

https://www.iaea.org/resources/safety-standards
https://www.iaea.org/resources/safety-standards
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3.h.2 Air Quality: Air quality is a safety concern globally due to gas emissions. The World 

Health Organisation estimates that at least 7 million people die annually from air pollution, and 

that 9 out of 10 people breathe air containing high levels of pollutants.xv  Nuclear energy does 

play a major role in reducing these statistics. Nuclear power currently reduces 471 million metric 

tons of carbon dioxide from our atmosphere (equivalent of 100 million cars).xvi A study by NASA 

in 2013 (post Fukushima) calculated that nuclear power has prevented an average of 1.84 

million air pollution related deaths.xvii 

 

3.h.3 Nuclear power health impacts: Electricity generation and health (2007) by Markandya 

and Wilkinson outlined that, nuclear power causes the lowest number of fatalities of any major 

electricity source, over 100 times less than coal and natural gas.xviii Due the intense scrutiny of 

safety and accidents in the nuclear industry, the global nuclear power industry has a strong 

safety and reliability culture which is promoted through the World Association of Nuclear 

Operators (WANO) where best practice in safety is shared and exchanged globally.  

 

Nuclear accidents are rare. The World Health Organization determined that the major impacts of 

Chernobyl and Fukushima were not caused by radiation exposure but were due to 

psychological and socio-economic factors resulting from misconceptions and fears about 

radiation.xix  

 

3.h.4 Recommendation. The committee acknowledge the internationally recognised safety 

standards that require nuclear power plants be designed to withstand natural disasters. Nuclear 

power also has a large impact on improving air quality and reducing deaths caused by pollution.  

 

3.i Potential share of total energy system mix 

 

Image 6 is the 2023 breakdown of the Australian energy mix. This data is provided from the 

Australian Government website energy.gov.au and highlights that the majority (63%) of energy 

production and use in Australia is generated from fossil fuels (coal and gas).xx Due to energy 

density, and capacity factors, this 63% cannot simply be like for like swapped with renewables. 

While renewable energy has an important place in an Australian energy mix, it’s low-capacity 

factor, intermittent power production, inability to generate frequency controlled power and 

https://www.wano.info/
https://www.wano.info/
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industrial heat mean that something else is required to support the Australian energy system in 

the absence of coal. Gas is an adequate temporary solution which is expensive. The US 

Department of Energy Liftoff report identified that system modelling showed that while 

renewables play an essential role in decarbonising the grid, it is very difficult and expensive to 

do this without 20-40% clean firm power.xxi Therefore it is assessed that the Australian energy 

mix would benefit with approximately 20-40% of its energy being derived from nuclear power 

sources with hydropower, wind and solar completing the mix. This balance is achievable from 

an infrastructure, industrial base and workforce perspective, as well as allowing for renewables 

to produce the bulk of day-to-day residential power production. With an increasing demand for 

AI and data centres and investment in increased manufacturing in Australia, the demand for 

frequency controlled, reliable energy will increase and may increase the requirement for nuclear 

energy in the future.  

 

 

Image 6: 2023 Australian Energy Mixxxii 

3.i.1. Recommendation. A mix of nuclear energy, solar, wind and hydro power is ideal for 

Australia to decarbonise its electricity grid. 25% power production from nuclear power is a 

realistic and achievable figure. 

   

3.j Necessary land acquisition 

 

34%

12%

17%

35%

2%

AUSTRALIAN ENERGY MIX 2023

Black Coal Brown Coal Natural Gas Renewables Other
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Nuclear power per gigawatt of energy produced has the smallest land footprint – this is shown 

diagrammatically in the image below.xxiii This therefore means less environmental destruction of 

land for installation, less land acquisition from traditional or rural landowners. 

 

 

Image 7: Land use per energy sourcexxiv 

 

One of the significant benefits of nuclear energy is that it requires less land than every other 

form of electricity generation. For example, a solar farm requires 450 times more land to 

produce the same amount of energy as a nuclear power plant.xxv An important aspect of 

preventing climate change will be returning as much land as possible back to its ‘wild state’ i.e. 

a lot of trees and wildlife. Nuclear energy is particularly well suited to this because of its high 

energy density and small land usage requirements. Unlike many other chemical forms, radiation 

is able to be measured instantly (it’s either there or its not) so understanding how much a site 

needs to be remediated can be understood, planned and executed.  

 

3.j.1. Recommendation. Nuclear power takes up less land than other energy production 

forms, therefore land acquisition from green field sites from traditional or other owners would be 

less costly and less invasive than large scale renewable projects. Current brown field coal 

power sites are highly suitable for nuclear due to the size and proximity to transmission (see 

3.f). 
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3.k Cost of deploying, operating and maintaining nuclear power stations 

 

Unlike many other low carbon energy systems, nuclear plants are valuable assets. While 

upfront capital costs are high, the operation, maintenance and fuel costs at nuclear plants are 

approximately one-third cheaper than for fossil steam power generation.xxvi Current operating 

nuclear power plants produce low-cost power and support stable electricity prices. As well as 

reducing overall energy provision costs, nuclear power plants are valuable long-term assets with 

a lifespan of 80 years operations or longer. Therefore, while capital upfront costs are considered 

significant, the operational longevity of the power plants make them cost effective.  

 

Reduction to capital costs can be made through building a fleet of multiple units of the same 

design and following international best practice on tried and tested technology. This allows for 

an established supply chain to reduce initial costs as well as the ongoing maintenance and 

supply through the lifetime of the reactor. Lessons from the United State Department of Energy 

Liftoff Report outline other cost saving measures including not building a first of kind reactor, 

building with completed designs and detailed project management plans.xxvii  

 

While slightly dated now, in 2019, Industry Super Australia released a Modernising Electricity 

Sectors report that outlined cost comparisons for overall energy production.xxviii Overall cost for 

nuclear power plant generation is not just reliant on the physical plant itself, but also the supply 

chain required. Table 1 outlines the cost comparison of six different power generation facilities: 

 

Serial Energy Generation 

type 

Location Cost / GW 

output 

Comment 

1 Solar (photovoltaic) Darlington point, NSW, 

Australia 

$AU 5.8Bn  

2 Solar (Thermal) Ivanpah System, 

California, USA 

$US 21Bn  

3 Wind Dundonnel, Victoria, 

Australia 

$AU 4.2Bn  

4 Nuclear Olkiluoto, Finland $US 6-7Bn Most expensive 

option 
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5 Nuclear UAE $US 4.5Bn Average cost 

option 

6 Nuclear China (Generation IV 

SMR reactor) 

$US 1.8-2.6Bn Cheapest cost 

option 

Table 1: Electricity plant cost comparisonxxix 

 

As demonstrated above, small modular reactors and generation IV reactors, with their small 

footprint significantly reduce the overall cost for energy production. However, for these costs to 

be realised, there needs to be a reliable and effective supply chain associated. China has been 

able to do this due to the large number of big and small reactors being built across the entire 

country.  

 

Australia’s energy landscape is dominated by levelized cost of electricity (LCOE) modelling 

which does not show the true cost to the consumer of electricity as it misses the cost of 

transmission etc. To understand nuclear power’s true cost in comparison to a renewables grid, a 

full system cost analysis should be conducted. The inability to do this results in the Australian 

consumer not understanding the full reasons behind power prices of the Australian energy mix. 

 

3.k.1 Recommendation. Nuclear power does have high up front capital costs but is an 

investment in strategically important infrastructure. In order to be cost effective, Australia should 

pursue proven technologies for large scale reactors and await the operationalisation of small 

modular reactors across US, Canada and Europe to determine the most suitable fleet for 

Australia. Australia should also model full system cost of electricity generation, rather than 

levelized cost of electricity (LCOE) to determine true market cost of electricity generation to the 

metre.  

 

3.l Any other relevant matter – workforce 

 

Workforce is a gap that has not been noted by the Resolution of Appointment. Nuclear power 

invests in people and communities providing generational jobs and roles in stable 

communities.  
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A nuclear power plant program would require a large skilled workforce and hence would 

introduce a new sector with a substantial number of well-paying jobs and growth. There is 

already nuclear capability in Australia in the form of government organisations, such as the 

Australian Nuclear Science and Technology Organisation (ANSTO), Australian Safeguards and 

Non-Proliferation Office (ASNO) and Australian Radiation Protection and Nuclear Safety 

Authority (ARPANSA) providing the backbone to establish a stand-alone nuclear regulatory 

body. There is also a very experienced skilled workforce in the form of the Australian Coal 

workforce. In the US Department of Energy Nuclear Coal to Nuclear Transitions Guide outlines 

the overarching results of their analysis that a transition to nuclear from coal sites results in an 

increase in jobs (image 8).  

 

Image 8: Local jobs gained based on population size and power outputxxx 

 

It was identified that most jobs can be transitioned with nuclear upskill (for example a turbine 

operator in a coal plant can be upskilled to be a turbine operator in a nuclear plant). A small 

https://www.energy.gov/sites/default/files/2024-05/Coal-to-Nuclear%20Transitions%20An%20Information%20Guide.pdf
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number of coal specific jobs are lost (for example fuel loaders) while there is an introduction of 

completely new job types (for example nuclear engineers and nuclear security personnel). This 

nuclear upskill results in better paying jobs and secure employment in communities for 

generations.xxxi In addition, international expertise (from non AUKUS nations) could also be 

utilised in the initial years until domestic expertise is appropriately established. 

 

Australia has committed to investing in nuclear powered submarines capability. In the US and 

the UK there is cross flow between the workforces of the civil nuclear power industry and naval 

nuclear propulsion. 

 

Australia already has broad experience in large construction projects, shipbuilding and Defence 

industries sectors to provide support and skills to be used in nuclear power plant construction 

and could draw on this workforce. Both the Australian National University (ANU) and University 

of New South Wales (UNSW) offer masters level nuclear courses, in nuclear physics and 

nuclear engineering respectively, therefore already providing technical skills and knowledge into 

the current Australian workforce. The expansion of these course to form undergraduate nuclear 

engineering programs (UNSW and Flinders University) could increase and develop a skilled 

workforce within Australia. 

 

3.l.1. Recommendation: Nuclear energy is an investment in people and communities. 

Australia has existing expertise in nuclear technologies and large construction programs that 

could be utilised and expanded in the event that Australia adopts nuclear energy. Adoption of 

nuclear energy would generate jobs and growth, making it a suitable option for Australia’s 

future.  

 

4. Conclusion and recommendations 

 

Due to the ever-increasing concern of climate change, nuclear energy should be considered to 

be part of Australia’s energy mix to reduce carbon emissions. WiN Australia is committed to 

providing fact based expert input regard to nuclear related issues. The ability to have an 

educated and robust discussion on nuclear power generation is restricted due to current federal 

legislation. WiN Australia recommends that the moratorium on nuclear energy to be lifted. 

Nuclear energy should be considered as part of Australia’s energy mix for three key reasons; 
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globally it is seen as a green source of energy critical to combat climate change; Australia is 

primed to build ‘next-of kind’ reactors and should embark on conventional large scale reactor 

planning; and small modular reactor development is advancing Australia is positioned to learn 

from our partners globally as these reactors are built and commercialised. WiN Australia’s short 

responses to the resolution of appointment components are as follows:  

 

a. Nuclear energy is a proven, low emissions technology. It is recommended that the 

Committee lifts the federal moratorium on nuclear energy in Australia. 

b. Australia has already achieved or is in positioned to achieve milestones as outlined by 

the IAEA milestones approach. It is feasible for Australia to prepare and construct a 

nuclear power plant within 10 years if we learn from other nations and have a bipartisan 

approach to nuclear. 

c. While there is an increasing demand for nuclear fuel worldwide, there are abundant 

uranium reserves to meet this demand. There is an opportunity for Australia to be part of 

this supply chain. Australia already has the appropriate regulatory requirements to safely 

and securely transport nuclear fuel to locations in Australia. 

d. Australia could be a world leader in the nuclear fuel cycle with uranium mining, milling, 

processing, enrichment, fuel fabrication, operations, fuel recycling and waste disposal 

options. Not only would this benefit Australian energy security but would also support 

global carbon reduction and assure nuclear security and safeguards. 

e. Effective and sophisticated solutions for waste management exist. These could be 

applied in Australia. We recommend that the Committee considers the relatively small 

risks associated with radioactive waste management, transportation and storage arising 

from nuclear power technology, compared to the imminent and potentially devastating 

effects of climate change. 

f. The committee recognise that nuclear power plant water usage is very similar to coal 

plant usage. 

g. The committee recognise that existing infrastructure on coal sites like grid connections, 

transmission lines, roads and office buildings can be used in a coal to nuclear transition. 

h. The committee recognise the role government has in lifting the prohibitions and 

supporting education in peaceful nuclear technologies as a means to aid in legislative 

and policy change at all levels of government. 
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i. The committee acknowledge the internationally recognised safety standards that require 

nuclear power plants be designed to withstand natural disasters. Nuclear power also has 

a large impact on improving air quality and reducing deaths caused by pollution. 

j. A mix of nuclear, solar, wind and hydro power is ideal for Australia to decarbonise its 

electricity grid. 25% power production from nuclear is a realistic and achievable figure.   

k. Nuclear power takes up less land than other energy production forms, therefore land 

acquisition from green field sites from traditional or other owners would be less costly 

and less invasive than large scale renewable projects. Current brown field coal power 

sites are highly suitable for nuclear due to the size and proximity to transmission.  

l. Nuclear power does have high up front capital costs but is an investment in strategically 

important infrastructure. In order to be cost effective, Australia should pursue proven 

technologies for large scale reactors and await the operationalisation of small modular 

reactors across US, Canada and Europe to determine the most suitable fleet for 

Australia. Australia should also model full system cost of electricity generation, rather 

than levelized cost of electricity (LCOE) to determine true market cost of electricity 

generation to the metre.  

m. Nuclear energy is an investment in people and communities. Australia has existing 

expertise in nuclear technologies and large construction programs that could be utilised 

and expanded in the event that Australia adopts nuclear energy. Adoption of nuclear 

energy would generate jobs and growth, making it a suitable option for Australia’s future. 

 

WiN Australia thanks the committee for considering the submission.  
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