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Submission to the Victorian Parliament's Environment & Planning Committee Inquiry into
Nuclear Prohibition 2020
by
Hon Peter Vickery QC, a former Judge of the Technology, Engineering and Construction List of
the Supreme Court of Victoria.
Dear Committee,
Please accept this submission as attached for consideration.
In Section 8 it discusses the NuScale Project for the development of SMR nuclear technology in the
United States. But please note the caveat in paragraph 8.7, as follows:
"The US NuScale Project
8.7 At the outset of this section it must be stated that the author has no connexion whatsoever
with NuScale. The project is discussed as an example of using modular construction for SMRs in
the new generation nuclear industry. The NuScale project is presently in an advanced stage of
development in the United States with detailed information readily available on its public
website....."
With thanks,
Peter Vickery
-Hon. Peter Vickery QC FCIArb FACICA
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1. Introduction
1.1 Humans are the most adaptable of species. This has been the foundation of our
success. We learned to harness the horse. We then learned to release the immense
power of fossil fuels. We now have technologies at our fingertips and within our grasp
to make the changes we need to survive climate change.
1.2 The fundamentals which Victoria and Australia need to address to deal with
climate change are staring us in the face, and may be condensed into three basic
propositions: First, the threat is grave and needs to be urgently addressed; Second, a
key human activity which significantly contributes to climate change is the generation
of electricity energy sourced from fossil fuels; Third, Victoria and Australia are going
to need a lot more energy and a lot more fresh water to deal with climate change in
the foreseeable future.
2. The Nuclear Activities (Prohibitions) Act
2.1 In 1983 the Nuclear Activities (Prohibitions) Act (the ‘NPA’) passed into law in
Victoria.
2.2 The objects of the NPA are expressed by section 3 to be:
to protect the health, welfare and safety of the people of Victoria and to limit
deterioration of the environment in which they dwell by prohibiting the establishment
of nuclear activities and by regulating the possession of certain nuclear materials, in a
manner consistent with and conducive to assisting the Commonwealth of Australia in
meeting its international nuclear non-proliferation objectives.

2.3 The NPA seeks to achieve its objective in two principal ways: a prohibition against
exploration for or mining uranium or thorium (by section 5), and a prohibition against
constructing or operating nuclear facilities (by section 8).
2.4 The Act was introduced in a receptive political environment. At the time, now
some 37 years ago, the need to explore a nuclear option for the production of energy
was low. Energy sourced from fossil fuels was perceived to be affordable and
abundant with a country full of usable coal and access to oil. The phenomenon of
man-made climate change was not well appreciated by politicians or the public.
Further, the use of nuclear power in the world focussed on energy production
produced by large uranium reactors which evolved in the cold war context of an arms
race to produce forbidding nuclear arsenals.
2.5 It was also in this environment that in 1998 the Federal Parliament of Australia
introduced a legislative moratorium on the use of nuclear power which presently
precludes the development of a nuclear option to deal with climate change. This was
achieved in section 140A(1)(b) of the Environment Protection and Biodiversity
Conservation Act 1999 (Cth), where it lives to this day.
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2.6 Section 140A(1)(b) found its way onto the statute books of the Commonwealth
against a background of damning interlocking events. The Chernobyl disaster in 1986,
which remained sharp in living memory, fuelled a strident anti-nuclear movement
and, as if in a perfect political storm, combined with the last French
nuclear weapon test detonated in the Pacific on 27 January 1996 at Moruroa. The stage
was set for an atmosphere which in Australia, stigmatised nuclear power as an evil to
be sealed in a lead box for all time.
2.7 The Federal prohibition introduced in 1998 was not the product of detailed
consideration or debate. Public discussion at the time, centred on the replacement of
the Lucas Heights reactor in Sydney. It was in this context that the Australian
Parliament debated and voted on legislation to centralise and amalgamate nuclear
safety and radiation protection. The object was to confer the necessary powers on an
independent regulatory body. The Bill to achieve this passed through the House of
Representatives on the 12th of November 1998. During the legislative process in the
Senate, the Greens Party and Australian Democrats, which held the balance of power
and shared anti-nuclear policies, worked together on amendments to secure a
moratorium on nuclear power in Australia. Following some work in committee, just
10 Senators out of 76 were present to vote in favour of prohibition. Amended Bills
from the Senate were returned to the House to be voted on again. Hansard records
that the amendments were agreed to without debate. In this way the prohibition in
section 140A(1)(b) of the Environment Protection and Biodiversity Conservation Act 1999
(Cth), was inserted, where it lives to this day.
2.8 It is notable that recently, on 21 October 2019, it was reported in the Financial
Review 1 that former Labour Senator Michael Forshaw (now a councillor of Sutherland
Shire), who was one of the 10 members of the Senate 21 years ago who agreed to the
Greens and the Democrats proposal to ban nuclear power to generate electricity for
Australia, in a remarkable change of position, is now prepared to re-consider nuclear
energy to combat climate change.
2.9 By these legislative mechanisms, both Victoria and Australia have been inhibited
in the development of a nuclear option to deal with climate change. The moratorium
has had far reaching effects. It has stifled development of a carbon free energy source
which has the potential to become critical to the future of Australia, discouraged local
enterprise and global entrepreneurs from developing and commercialising nuclear
designs and technologies suitable for the country, and has sterilized the growth of jobs
in what could become a burgeoning industry.
2.10 However, times have changed and dramatically so, in two critical respects
which will be developed in this submission:
•

first the urgent demands of climate change which are upon us; and

Australian Financial Review, 21 October 2019, “The man who helped ban nuclear has second
thoughts”, Aaron Patrick.
1
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•

second, the very considerable advances in nuclear technology which have
developed which offer real prospects of achieving safer and cheaper energy
generation in the immediate future.

3. The Urgent Demands of Climate Change and the Climate Change Act
3.1 The urgent demands of climate change which are upon us are acknowledged and
well reflected in Victorian legislation of the last decade.
3.2 On 23 February 2017, the Climate Change Bill 2016 was passed by the Victorian
Parliament to create the Victorian Climate Change Act 2017. It came into force on 1
November 2017. The Act gives effect to the majority of the commitments set out in
the Victorian Government Response to the 2015 Independent Review of the to the
earlier legislation – the Climate Change Act 2010.2
3.3 The Preamble to the new 2017 Act well describes the accepted reality of climate
change which confronts all Victorians and Australians, and the approach to be taken
in Victoria in dealing with the dangers it presents. It deserves to be quoted in full:
The Parliament of Victoria recognises on behalf of the people of Victoria that the
international community has reached agreement to hold the global average
temperature increase to well below 2 degrees Celsius above pre-industrial levels and
to pursue efforts to limit the temperature increase to 1·5 degrees Celsius above preindustrial levels. There is overwhelming scientific consensus that human activity is
causing climate change and that global emissions will need to decline to net zero levels
by the second half of the century if this global goal is to be met.
The Parliament of Victoria recognises that some changes in the earth's climate are
inevitable, despite all mitigation efforts. Victoria is particularly vulnerable to the
adverse effects of climate change. Natural disasters are increasing in frequency and
severity as a result of the changing climate. Impacts are felt differently and to different
extents across individual regions and communities.
Although responding to climate change is a responsibility shared by all levels of
government, industry, communities and the people of Victoria, the role of subnational
governments in driving this transition cannot be understated. Through decisive, longterm action to reduce greenhouse gas emissions, the Victorian government can help
Victoria achieve an orderly and just transition to a net zero greenhouse gas emissions
economy and remain prosperous and liveable. It will also enable Victoria to benefit
from the global trend towards decarbonisation.

In 2015, the Victorian Government commissioned an independent review of its Climate Change Act
2010. The Independent Review Committee's final report was tabled in Parliament by the Minister on
Thursday 11 February 2016. The review found that the existing Act did not support Victoria's current
needs in responding to climate change. The report included 33 recommendations to strengthen
Victoria's climate change laws and position Victoria to deal with the challenges of climate change.
2
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Victoria must also take strong action to build resilience to, and reduce the risks posed
by, climate change and protect those most vulnerable.
The Parliament of Victoria recognises that the community wants and expects Victoria
to play its part in global mitigation efforts and in preparing the community for
unavoidable climatic impacts. This Act will help ensure Victoria remains prosperous
and liveable as we transition to meet these challenges.

3.4 It is to be recalled that the NPA specifically sought to “protect the health, welfare
and safety of the people of Victoria and to limit deterioration of the environment in
which they dwell”.3 At the time of the NPA passing into law, it was the perception,
although unproven, that generation of energy from nuclear power across the board
was a dangerous source.
3.5 But we now have the immediate and pressing threat to those very values caused
by a proven and pernicious source - climate change. This justifies review and repeal
of both the NPA and section 140A(1)(b) of the Environment Protection and Biodiversity
Conservation Act 1999 (Cth), which will be recommended in this submission.
4. Targets Set in Victoria for Reduction of Greenhouse Gas Emissions
4.1 Through the Climate Change Act 2017 (the ‘CCA’) Victoria has committed to a
challenging target of achieving net zero greenhouse gas emissions by year 2050.
Through the Act, Victoria also recognises and supports the Paris Agreement on
climate change, in which the international community committed to “holding the
increase in global average temperature to well below 2°C above pre-industrial levels
and pursuing efforts to limit the temperature increase to 1.5°C”.
4.2 Further, the CCA requires the Premier and the Minister for Environment, Energy
and Climate Change to set Victoria’s first two interim targets (for the periods 20212025 and for 2026-2030) by 31 March 2020. The CCA requires the Minister to seek
independent expert advice before setting these targets.
4.3 An Independent Expert Panel (the ‘Panel’) was appointed to provide that advice,
specifically on:
•
•

recommended interim targets for 2021-2025 and for 2026-2030;
indicative trajectories for Victoria to achieve the long-term target of net zero
emissions by 2050 based on the recommended interim targets; and potential
opportunities to reduce emissions across the Victorian economy.

4.4 The Panel’s advice to the Victorian Government on Interim targets was that:
The Panel recommends interim targets of:
•
•

3

32-39% below 2005 levels in 2025
45-60% below 2005 levels in 2030

Nuclear Activities (Prohibitions) Act 1983 (Vic.), Objects, s 3.
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4.5 In its final report of March 2019 4 the Independent Expert Panel noted that:
Nations representing about 90% of global emissions, including Australia, have joined the
Paris Agreement, and have established emissions reduction targets to support the Paris goal.
Many sub-national jurisdictions are demonstrating leadership in their countries by setting
their own emissions reduction targets, such as British Columbia (40% below 2007 levels by
2030), California (40% below 1990 levels by 2030), Wales (45% below 1990 levels by 2030)
and Scotland (66% below 1990 levels by 2032). Like Victoria, New South Wales, Queensland,
South Australia and Tasmania have committed to net zero emissions by 2050, while the
Australian Capital Territory brought its deadline forward to 2045. Together these

jurisdictions represent over 80% of Australia’s emissions.
4.6 The Panel noted in its supporting observations:
Climate change poses a significant risk to society. Scientists warn that if emissions
continue to rise at the rate of recent decades, the world is at risk of experiencing food
insecurity, widespread displacement of people due to extreme events, increased illness
and death from heatwaves, extensive species extinction and ecosystem collapse.
Victoria and the international community have committed to the Paris goal and have
begun to take action to limit dangerous climate change…. Given the pressing threat to
the globe that climate change represents, the Panel agrees that it is important for Victoria
to contribute its fair share to limiting global temperature increase in accordance with
the Paris goal. Only by doing so can Victoria expect others, particularly those with fewer
resources, to strengthen their existing actions. This is particularly important for Victoria
given global action is needed to avoid the worst impacts of climate change, and
Australia is one of the developed countries most vulnerable to these impacts.

4.7 It is submitted that in order to meet the 2050 target, and the 2030 interim target, a
nuclear option needs to be opened up for consideration to supplement renewables
such as wind, solar and pumped hydro.
5. World Moving Away from Coal-Fired Power Stations
5.1 The burning of coal to produce electricity had its origin in the industrial revolution
of Britain in the Victorian era. In 1882, the Edison Electric Light Company opened the
world’s first commercial coal-fired power station at 57 Holborn Viaduct, London. A
coal driven steam turbine powered nearby private residences and street lights. The
invention proved to be a success. It was rolled out during the following centuries to
heat homes and illuminate streets. By 1990 coal burning provided three quarters of all
electricity generation in Britain.

Interim Emissions Reduction Targets for Victoria (2021-2030), Final Report (March 2019), Independent
Expert Panel on Interim Emissions Reduction Targets for Victoria.
4
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5.2 Then, at about 2pm on 1 May 2019 an amazing thing happened. For the first time
since the industrial revolution, Great Britain stopped burning coal to generate electric
power, and did so for an entire fortnight. This was no accident. It was part of a
program to bring coal burning to an end which commenced with the conservative
government of Margaret Thatcher in 1988 and has continued to this day through
conservative governments to Boris Johnson. On 27 June 2019 the government of
Theresa May amended the Climate Change Act 2008 to set a legally binding target to
achieve net zero greenhouse gas emissions for the UK by 2050. It was the first major
economy of the world to do so.
5.3 Data released on new-year’s day 2020 by the UK National Grid reveals that coal
represented just 2.1 per cent of Britain's overall electricity output in 2019. This figure
reflects a downward trajectory from 1990, when coal alone accounted for 75 per cent
of all power generation.
5.4 The UK data also shows that a combination of wind, solar and hydro generation
(together 26.5%) and nuclear energy (16.8%), alongside largely carbon free energy
imported by subsea interconnectors from continental Europe (about 8%),
delivered about 48.5% of Britain’s electricity in 2019 compared to 43% generated by
fossil fuels. This resulted in 2019 being reported to be the cleanest year on record for
Britain. This was the first time that the amount of zero carbon power outstripped that
derived from fossil fuels for a full twelve months.
5.5 Germany too has said it will phase out coal, and do so by 2038 as it looks to
renewable energy sources for its power generation. A $45 billion compensation fund
is proposed to assist the closure of lignite coal mines and power plants and help
reskill coal sector workers. In 2018 renewable energy accounted for 35.2% and coal
generated around 35% of the country’s electricity, with nuclear generation
contributing about 11.7%.
5.6 Australia, by way of an embarrassing and backward comparison, having locked
itself into the technology of the Victorian era, continued to use black and brown coal
to fuel 74 per cent of the country’s energy mix in 2018.
6. The Need for Energy to Supply Expanding Cities, ‘Green’ Energy and Water will
Grow
6.1 The demand for electricity will not remain static, even in a low carbon economy.
The need for energy will grow. In part this will be driven by the world-wide trend
towards expansion of urban living environments, including the use of underground
space. Cities are thirsty for electrical power and are growing.
6.2 Further, operating a low-carbon ‘green’ economy will itself entail increase in
consumption of electricity. Charging batteries for electrically powered motor vehicles
and producing hydrogen by electrolysis as an alternative fuel for transport and other
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applications, will both draw on electricity, and at increased levels. Pumped
hydroelectric projects will consume huge volumes of electricity. Australia’s Snowy 2.0
project will involve pumping water uphill through an unprecedented 27 kilometres of
pipeline from the Talbingo Reservoir to the holding dam of the Tantangara Reservoir.
Snowy Hydro 2 will be designed to provide storage for up to 7 days before it is
required to pump back up again to restore the upper reservoir water level. When
pumping back up Snowy Hydro 2 will actually be consuming 2,000 MW for 7 days,
which is substantial.
Water Shortage
6.3 Added to these demands, largely shared in common with other countries, the
unique geography and climate of Victoria and Australia will impose yet further largescale requirements for electrical power.
6.4 The shortage of fresh water caused by the prolonged and unprecedented drought
in this country, itself linked to climate change, presents as an immense challenge, and
on a growing scale. Supply of this most precious commodity needs to be planned and
provided for.
6.5 In 2017 Melbourne Water published an overview of Melbourne’s future water
needs. The report outlines how the major water corporations supplying Melbourne
metropolitan water are preparing to meet the challenges of a growing city in a
changing climate for the next 50 years. It found, at worst, demand could outstrip
supply by 2028, with the best case scenario seeing the city facing a water crisis
within 50 years.
6.5 The report opens with the following challenge:
Melbourne and cities like it all over the world are being challenged to manage
population growth alongside scarcer water resources due to a changing climate.
Change is constant and, to thrive in the future, cities must design systems that not only
meet the water and sewerage needs of our community today, but that are resilient to
new or unexpected situations.

6.6 The report notes that our climate is changing, with the last 30 years seeing
historical changes in temperature and rainfall patterns across Victoria. The
expectation is that our climate will continue changing over the coming decades.
These changes are said to have implications for water resource planning, as Victoria
becomes warmer and drier, there will be less runoff entering our water storage
reservoirs.
De-Salination
6.7 Australia has abundant sea water – after all, we are ‘girt by sea’. The Melbourne
Water report discusses the role of de-salination provided by the Victorian
Desalination Project at Wonthaggi which provides ‘rainfall independent’ drinking
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water for Melbourne. It can deliver 150 GL per year, which is about one third of the
current demand. This operates to keep a buffer of water in storage for maintaining
supply throughout future drought and extreme events. It was used for the first time
in 2017.
6.8 In reporting on future options, it is noted that it currently seems likely that
seawater desalination plants will be a key option for further evaluation. In
particular, it is observed that “much of the existing Victorian Desalination Project
infrastructure has already been sized to accommodate an additional 50 GL per year
of capacity, which suggests that increasing the capacity of the Victorian Desalination
Project should be among the first options considered when a future augmentation is
needed.”
6.9 Water pressure in Sydney is also emerging as a problem. A recent report from
Moody's warns that "water-related stress" will be the most significant issue for the city
by 2030, with "large scale infrastructure investment" needed to ensure the city has
enough water.
6.10 However, the planned production of additional water for our cities and farmlands
from desalination plants will also consume large volumes of electrical energy. New
and expanded desalination plants which are currently being considered to serve
Sydney, the Illawarra and the Hunter, together could consume up to 615 gigawatthours of electricity a year forcing billions of litres of salt water at pressure through
membranes. The desalination plant at Wonthaggi in Victoria is estimated to require
a large amount of electricity to operate. Additional energy is required to pump the
desalinated water from Wonthaggi to Cardinia Reservoir in Melbourne.
Rural Drought
6.11 Water shortage caused by the drought has also caused painful and widespread
upheaval in rural Victoria. It has hindered food production, destroyed livelihoods and
businesses, and contributed to the devastating bushfires.
6.12 Dying river systems such as the Murray–Darling Basin need to be replenished to
sustain agriculture and food production, and to water adjoining communities and
towns. This iconic system covers 14% of Australia. It is home to over two million
people and more than 40 Aboriginal nations. The Basin’s agriculture (both dryland
and irrigated) accounts for almost 40% by value of Australia’s agricultural production.
It supports over 120 waterbird species and 46 native fish species. It contains
internationally protected wetlands and trees that are hundreds of years old. The
drought and an increasing demand for water has resulted in the decline in the health
of the river system, with devastating impacts witnessed on the pixels of our television
sets in recent times. The scenes of thousands upon thousands of gasping fish in their
death throes has left its mark.
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6.13 We will need a lot of water and energy to drought proof our State, make it more
resilient to climate change, and restore our river systems and supply our growing
cities.
6.14 If we were to pump water from the north of Australia to the south in a modified
Bradfield scheme, as first envisioned in 1938 by the Chief Engineer of the Sydney
Harbour Bridge, Dr John Bradfield, the potentially huge benefits of such a scheme
should not be denied to us by a lack of energy to service it.
6.15 If these enterprises are fully or in significant part powered by coal-fired power
stations, large increases of damaging greenhouse gas emissions will inevitably follow.
7. How We Can Decarbonise and Meet Increased Energy Demand
7.1 These issues raise the central conundrum - how do we de-carbonize and limit
global warming, while at the same time increase electricity generation on a very large
scale, which is so desperately needed in Australia?
7.2 This potentially may be achieved in this country, as it has in Britain and many
other countries of the world, by the addition of carbon free nuclear power to the
energy mix in support of wind, solar and hydro. At the end of 2018 there were a total
of 449 operable reactors producing carbon free electricity in 30 countries of the world,
extending from Africa, Asia, East Europe and Russia, North America, South America,
and West and Central Europe.
7.3 The physics of nuclear energy is complex, but can be simply stated and explained
to the general public: Atoms are the basic building-blocks of all matter. The atomic
nucleus is the tiny, dense region at the centre of the atom consisting of protons and
neutrons. Each atom contains a large amount of energy holding the nuclei together.
The nuclei of some elements, such as uranium, can be split and will release part of
their energy as heat. The splitting process is called fission. Like conventional power
plants which burn fossil fuels such as coal, gas and oil to produce the heat, in nuclear
plants water is heated by the fission process and steam from the boiling water turns
turbines which generate electricity. However, the critical advantange of nuclear
powerplants in addressing climate change is that they are greenhouse gas emission
free.
7.4 The World Nuclear Performance Report of August 2019 produced by the World
Nuclear Association concludes with the following observations of its Director
General, Agneta Rising:
“If we are to be serious about climate change we should also be serious about the solutions.
Transitioning to a low-carbon economy that meets the energy needs of the global community
presents a daunting task. But it is a challenge that must be met, and one that can only be met
by using the full potential of nuclear energy.’’
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8. New Generation Nuclear Energy Plants
8.1 It is unfortunate that in this country the politicisation of nuclear power in the
energy policy debate until recently has stifled thorough examination of the great
contemporary developments in this area of technology which are rising to the
challenge.
8.2 I speak here of development work presently being undertaken on new generation
of nuclear technology called ‘Generation III+ and Generation IV’ reactors, which
include small modular reactors or SMRs.
8.3 This work is well advanced. The technology, together with its safety and waste
management features, and a detailed analysis of costings, are publicly available for
scrutiny and peer review. They are described in an extensive two year study released
on 3 September 2018 by the MIT Energy Initiative of the Massachusetts Institute of
Technology “The Future of Nuclear Energy in a Carbon-Constrained World”. New
generation systems such as these promise to be safer, smaller, more manageable in
terms of waste and less costly, owing to a modular design.
Addressing Capital Cost and Project Delay in New Generation Nuclear Plants
8.4 Two entrenched criticisms of nuclear power plants are capital cost and project
delay. Enter the new world of modular construction. The new generation small
modular reactors (SMRs) are likely to change those limitations for the better, and
significantly so.
8.5 Simply put, modular construction is a method where building or engineering
structures are first built off-site in a factory and then delivered to the location where
they are assembled or completed for use. The construction on-site may be in the
locality of the factory or remote, with completed modular components being
shipped for installation, even internationally.
8.6 Conventional wisdom tells us that modular construction can achieve cost savings
of up to 50 per cent and project times accelerated by between 20-50 per cent. There
are a number of reasons for this which may be applied to small modular nuclear
reactor construction, which may be summarised as follows:
•

•

•

In a controlled factory environment, strict quality assurance procedures can
be more easily achieved, resulting in improved quality of construction, less
margin for error, lower costs and reduced delays;
loss of time due to poor weather is eliminated during the modular
construction phase and costs reduced by a more predictable and better
controlled construction programme;
a shorter construction programme can also reduce the costs of site
management and facilities costs, while at the same time producing a faster
return on investment with reduced financing costs; improved safety and
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•

health of working staff can be achieved, compared with a more dangerous
open air site;
and savings in labour costs are also possible, with a more efficient use of the
work force and improved access to a labour market; further, modular
construction offers an opportunity for greater job security and savings due to
a more predictable retention of a highly trained and skilled labour force with
longer-term job prospects. In contrast to the traditional construction model,
where temporary teams are brought together to construct various elements of
each unique project, module construction teams tend stay together from
project to project, improving collaboration and efficiency.

The US NuScale Project
8.7 At the outset of this section it must be stated that the author has no connexion
whatsoever with NuScale. The project is discussed as an example of using modular
construction for SMRs in the new generation nuclear industry. The NuScale project
is presently in an advanced stage of development in the United States with detailed
information readily available on its public website. 5 Below are conceptual depictions
of methods of delivery of planned NuScale modular plants of different sizes and
capacities. 6 These modular components are designed to be delivered by ship, boat
and truck from factory premises to remote locations.

5
6

See: https://www.nuscalepower.com/ [Last observed 15 February 2020).
Source: Ibid.
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NuScale Project - Timing
8.7 The following NuScale timeline 7 goes some way to addressing the commonly
alleged drawback of time delay in introducing nuclear power plants in Australia:
•

•

•
•
•
•
•

On 31 December 2016, NuScale presented its Small Modular Reactor (SMR)
Design Certification Application (DCA) to the US Nuclear Regulatory
Commission (the ‘NRC’);
In March 2017, the NRC announced it had accepted NuScale's DCA for
review. By doing this, the NRC staff confirmed that NuScale's submission
addressed all necessary requirements and contained sufficient technical
information to conduct the review;
The NRC's final report approving NuScale's SMR design is expected to be
complete by January 2021;
A first customer has been secured for the NuScale plant - Utah Associated
Municipal Power Systems (‘UAMPS’);
NuScale say that initial construction on behalf of UAMPS in Idaho is expected
to start in 2021 with off-site modular construction;
On-site construction is expected to be underway in 2023.
One of the 12 small modular reactors for the plant could be operational by late
2026 with the next 11 SMRs operational sometime in 2027.

8.8 It should be noted that these time scales are expected to shorten for further
projects (with consequent cost reductions) as the modular construction system is
refined, and any construction issues arising on the first construction for UAMPS are
ironed out.
7

See: https://www.nuscalepower.com/about-us/faq#CC5 [Last observed 15 February 2020).
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NuScale Project - Safety
8.9 As to improved safety, NuScale says that, building upon lessons learned from
operating the existing world fleet of commercial power reactors, several new design
innovations will further enhance safety, in the design choices made.8 Drawing upon
this experience NuScale says that as many potential risks as possible will be
eliminated, thereby reducing the likelihood of accidents, and ensuring that if an
accident does occur, the consequences will be contained and minimal.
8.10 In this context, it needs to be noted that the Chernobyl plant in the Ukraine which
suffered the disastrous meltdown in 1986, was constructed between 1977 and 1983 to
a 70’s design, falling within concepts now styled ‘Generation I, Generation II or
Generation III’ nuclear designs. The reactors at Fukushima Daiichi which suffered the
2011 Great East Japan Earthquake meltdown were also examples of early generation
nuclear technology. They first came into operation between 1971-76.
8.11 NuScale say that many of the systems that failed resulting in the damage to
several of the Fukushima Daiichi reactor units do not exist in the NuScale design, and
the level of resilience for a NuScale plant is substantially higher than that of the
Fukushima plants.9
NuScale Project - Waste Disposal
8.12 Inroads have also been made in the NuScale design for waste disposal. 10
8.13 NuScale say that its reactor building and plant design incorporates a proven safe,
secure and effective used fuel management system. An onsite stainless steel lined
concrete pool holds used fuel for at least 5 years under 60 feet of water. The used fuel
is protected both by the ground and the Seismic Category 1 reinforced concrete reactor
building designed to withstand an aircraft impact, and a variety of natural and manmade phenomena.
8.14 It is further said that after cooling in the spent fuel pool, spent fuel is placed into
certified casks, which are steel containers with concrete shells, on the site of the plant.
The US National Regulatory Commission ‘Waste Confidence Rule’ states that this is a
safe and acceptable way to store used fuel for an interim period at the plant for up to
100 years. The NuScale’s standard facility design includes an area for the dry storage
of all of the spent fuel for the 60-year life of the plant.
8.15 Further, NuScale say that the recycling of used fuel could significantly reduce
the burden of disposing of spent fuel, which would make a NuScale nuclear fuel cycle
more sustainable. This is supported by the fact that 96 percent of the content of used
fuel is reusable energy, and recycling used fuel would save 25 percent of natural
Ibid.
Ibid.
10
Ibid.
8

9
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uranium resources; reduce the volume of high-level waste designated for disposal in
a repository by 75 percent; and reduces the waste’s toxicity by about 90 percent.11
Recycled fuel is said to be a suitable fuel for the NuScale reactors and has been in
successful use in several markets, such as France, for many years. There are also next
generation designs that can utilize this used fuel in reactors as a means to reduce the
overall quantity.
8.16 NusScale provides a well developed example of what is on the horizon for new
generation nuclear plants and SMRs. All such systems hold promise and are worthy
of careful and expert assessment as they are developed and become commonplace in
the world.
Thorium Based Fuel Cycle Projects
8.17 Use of low-radioactivity thorium instead of uranium may provide another
breakthrough in safer nuclear power generation. Thorium reactors have the potential
to provide the world with centuries of relatively safe carbon free electrical energy
drawing upon a raw material which is abundant in the sands of India and Brazil, with
Australia positioned in third place with resources amounting to about 595 000 tonnes.
12

8.18 The potential of thorium to produce electricity in a safer nuclear process as an
alternative to uranium is promising. Proponents of the thorium based fuel cycle point
to the prospect of melt down being eliminated; problems of waste disposal being
significantly reduced because thorium systems may be designed to consume byproducts of the raw material in the energy production process; and any potential to
use the system for the development of nuclear weapons is rendered unrealistic.
8.19 However, there are technical issues which need resolution before a working
thorium-based fuel cycle becomes commercially available. According to Geoscience
Australia,13 several reactor concepts based on thorium fuel cycles are presently under
development, but have not achieved the working prototype or commercial stage. A
government supported project in India is leading the way towards a viable working
plant. It has some way to go, but is well worth following. China is also working on
reactors that could eventually run on thorium.14
8.20 Victoria and Australia should surely keep an open mind and prepare its
population for technological developments in new generation nuclear as they are

Source AREVA. Areva S.A. was a French multinational group specializing in nuclear
power and renewable energy headquartered in Paris, France, before its 2016 corporate restructuring.
12 At the end of December 2012, Geoscience Australia estimated that Australia's total indicated
resources of thorium amounted to about 595 000 tonnes.]
13
https://www.ga.gov.au/scientific-topics/minerals/mineral-resources-and-advice/australianresource-reviews/thorium [Last observed 15 February 2020]
14
Ibid.
11
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being invented and commercialised and are likely to see the light of day in the not too
distant future.
9. Recent Progress Towards New Generation Nuclear
9.1 In recent years progress towards acceptance of nuclear power as a viable energy
source has been made.
South Australian Royal Commission 2015 - 2016
9.2 On 19 March 2015 the South Australian Government established a Royal
Commission15 to undertake an independent and comprehensive investigation into the
potential for increasing South Australia's participation in the nuclear fuel cycle. Under
the direction of the Commissioner, Rear Admiral Kevin Scarce (RAN Retd.), the
Commission heard from 132 expert witnesses from Australia and overseas over 37
days, conducted extensive meetings with international experts and held site
inspections at international nuclear facilities in Asia, Canada, Europe, the United Arab
Emirates, United Kingdom, and United States of America. The Commission also
engaged widely with the South Australian community, including five rounds of
community information sessions in regional, remote and Aboriginal communities.
9.3 In 2015 the Australian Workers' Union, the nation's oldest union, and also one of
the largest in the country, made a submission to the South Australian Royal
Commission arguing that the potential economic and employment benefits of the
nuclear fuel cycle are vast, and Australian government's should take the necessary
steps to support industry growth. It also acknowledged Australia's capacity to
manage the safety, environmental and security risks associated with a domestic
nuclear industry.
9.4 The 320 page report of the Royal Commission was handed down on 6 May 2016.
The preface to the report records that the Commission’s process was “independent of
government, industry and lobby groups. It was conducted by a dedicated group
supported by external expertise engaged by the Commission.”
9.5 Based on the findings of the Commission, its recommendations notably include
that the South Australian Government should:
6. remove at the state level, and pursue removal of at the federal level, existing
prohibitions on the licensing of further processing activities, to enable
commercial development of multilateral facilities as part of nuclear fuel leasing
arrangements
8. pursue removal at the federal level of existing prohibitions on nuclear power
generation to allow it to contribute to a low-carbon electricity system, if required

15

The Nuclear Fuel Cycle Royal Commission, Report of May 2016.
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9. promote and collaborate on the development of a comprehensive national
energy policy that enables all technologies, including nuclear, to contribute to a
reliable, low-carbon electricity network at the lowest possible system cost.
10. collaborate with the Australian Government to commission expert
monitoring and reporting on the commercialisation of new nuclear reactor
designs that may offer economic value for nuclear power generation
11. pursue the opportunity to establish used nuclear fuel and intermediate level
waste storage and disposal facilities in South Australia consistent with the
process and principles outlined in Chapter 10 of this report
12. remove the legislative constraint in section 13 of the Nuclear Waste Storage
Facility (Prohibition) Act 2000 that would preclude an orderly, detailed and
thorough analysis and discussion of the opportunity to establish such facilities
in South Australia.
Federal Parliament's House Standing Committee Inquiry 2019
9.6 The next development of significance took place in 2019. Following a referral from
the Minister for Energy and Emissions Reduction, the Hon.Angus Taylor MP, the
Federal Parliament's House Standing Committee on the Environment and Energy
resolved to conduct an inquiry into the potential for nuclear energy in Australia. On
12 December 2019 the Committee released its report Not without your approval: A way
forward for nuclear technology in Australia. This followed an inquiry which considered
over 300 submissions and a programme of public hearings conducted throughout the
country.
AWU Submission
9.7 The Australian Workers’ Union delivered a comprehensive submission.16
9.8 The AWU opened with: “The topics of uranium mining, nuclear power generation,
waste disposal, and spent fuel reprocessing are of interest to the AWU not only for the
purpose of creating new and innovative Australian industries, but importantly for
preserving job security across our heavy industrial manufacturing sector.”
9.9 The key recommendations addressed to the Commonwealth urged by the AWU
were:
1. Acknowledge that nuclear energy is the most viable technological proposition that
can satisfy Australia's twin needs of competitively providing baseload energy while
reducing the overall carbon footprint of the economy.

Inquiry into the prerequisites for nuclear energy in Australia - Submission from the Australian
Workers' Union, 1 October 2019.
16
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2. Take immediate steps to consider the role that nuclear can play in the Australian
energy market and emissions reduction targets on both a 2030 and 2050 basis.
3. Commission the Department of Industry to develop a scoping study that will assess
the economic, environmental and regional benefits to Australia of a fully-realised,
total nuclear life-cycle industry.
4. Immediately lift any regulatory bans on the uranium and nuclear industries which
prevent investment and capital allocation decisions being made by private investors
and markets. Government policy should seek to encourage and provide investor
confidence in the sector.
5. Commence a pilot program to assess the viability of Small Modular Reactors in the
Australian economy, with a focus on providing energy to the heavy industrial using
businesses in the economy, including liaising with the US Department of Energy.
9.10 The AWU recommendations were supported by the following submissions:
“It is clear from this report that Small Modular Reactor nuclear technology is highly
competitive on a pure energy generation basis with the added benefit of being extremely
low in carbon emissions.”

ETU Submission
9.11 In contrast, the Electrical Trades Union (the ‘ETU’) made a submission to the
Inquiry into the Prerequisites for Nuclear Energy in Australia in which it opposed the
development of nuclear power generation in Australia, saying that “Our shared
energy future is renewable, not radioactive and our Government must plan for and
support a fair and just transition for energy workers, their communities and the
Australian people and “The transition to clean, safe, renewable energy could re-power
the national economy. The development and commercialisation of manufacturing and
infrastructure and new energy thinking would provide skills and sustainable
employment opportunities, particularly in regional Australia” and that “Nuclear
power is a dangerous and unnecessary distraction.”17 In its 10 page submission there
was no discussion by the ETU of any new generation nuclear technologies.\
CFMMEU Submission
9.12 The submissions of the Construction, Forestry, Maritime, Mining & Energy
Union, Mining & Energy Division, to this Inquiry in support of advancing the nuclear
power option are also referred to.
Outcome and Recommendations of the Federal Parliament's House Standing Committee
Inquiry
Electrical Trades Union (ETU) Submission to the Inquiry into the Prerequisites for Nuclear Energy
in Australia, September 2019.
17

19 of 23

LC EPC Inquiry into Nuclear Prohibition
submission 33

9.13 The plurality of the Federal Parliament's House Standing Committee made three
key recommendations in its report of 12 December 2019:
•
•
•

First, the government should further consider the prospect of nuclear
technology as part of Australia's future energy mix.
Second, the government should undertake a body of work to deepen the
understanding of nuclear technology in the Australian context.
Third the government consider a partial lifting of the current moratorium on
nuclear energy for new and emerging technologies called ‘Generation III+ and
Generation IV’ nuclear technology, including small modular reactors. This was
recommended to be subject to the results of a technology assessment and a
commitment to community consent as a condition of approval. The present
moratorium on nuclear energy in relation to older generation nuclear
technology was recommended to be maintained.

9.14 Labour members in a dissenting report, rejected all three recommendations.
9.14 Independent member Zali Steggall MP, also delivered a dissenting report in
which she adopted the first and second recommendations, but rejected the third.
10. Recommendations
10.1 I respectfully make the following recommendations to the Parliament's
Environment & Planning Committee Inquiry into Nuclear Prohibition:
1. The Government of Victoria should consider the prospect of nuclear
technology as part of the State’s future energy mix.
2. The Government of Victoria should undertake a body of work to deepen the
understanding of nuclear technology as it may be applied in the State.
3. Renewable power generation by technologies including wind, solar and
pumped hydro be encouraged by all possible means, and be supplemented
by ‘Generation III+ and Generation IV’ nuclear technology, including small
modular reactors, subject to the results of a technology assessment and a
commitment to community consent as a condition of approval. The present
moratorium on nuclear energy in relation to older generation nuclear
technology be maintained.
4. Repeal the Nuclear Activities (Prohibitions) Act 1983 (Vic.) and remove at the
State level, and pursue removal of at the Federal level, any existing
prohibitions, including s140A(1)(b) of the Environment Protection and
Biodiversity Conservation Act 1999 (Cth) on nuclear processing and energy
generation activities to enable commercial development of nuclear power to
enable it to contribute to a low-carbon electricity system for the State.
5. Promote and collaborate on the development of a comprehensive national
energy policy that enables all technologies, including nuclear, wind, solar
and pumped hydro, to contribute to a reliable, low-carbon electricity network
at the lowest possible system cost.
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6. Collaborate with the Australian Government to commission expert
monitoring and reporting on the commercialisation of new nuclear reactor
designs that may offer safe, reliable and economic value in nuclear power
generation.
7. Pursue the opportunity to establish used nuclear fuel and intermediate level
waste storage and disposal facilities in Victoria consistent with a body of predetermined and defined processes and principles.
11. Concluding Submissions
11.1 I used to think differently about nuclear power, but the balance has now changed,
and dramatically so. The new context has twin elements - the urgent need to
decarbonise our economy to address climate change and the development of new
generation nuclear tools which are now well advanced to assist in meeting the
challenge.
11.2 In Victoria, Parliament introduced the Climate Change Act 2017 to respond to the
risks of climate change and the overwhelming scientific consensus that global
greenhouse emissions will need to decline to net zero levels by the second half of the
century. The Act establishes a mandatory regime of targets to be met.
11.2 Unlike other large-scale disasters from which, in time, we have learned to recover,
with climate change the scales are rapidly approaching a tipping point from which
recovery will not be possible. To avoid the unthinkable, and comply with the
mandatory requirements of our law, all workable carbon free options to achieve a
deep reduction in greenhouse emissions and meet the need for substantial additional
energy, should be on the table for consideration, including new generation nuclear.
11.3 Albert Einstein, the Nobel Prize winning physicist who developed the very big
idea of the relationship between mass and energy, expressed in his elegant formula
E = mc2, once said: “We can’t solve problems by using the same kind of thinking we
used when we created them”. Applied to the dire circumstances of the present day,
the blinkers on new generation nuclear plants need to be lifted to confront the new
reality.
11.4 Australians enjoy the heritage of an innovative and adaptable culture from the
bush. It was a heritage implanted into a civil engineer from Melbourne, who in early
life grew up in Jerilderie in the Riverina. Sir John Monash become our greatest of
generals. His legendary courage, ingenuity and foresight as a commander saved many
Australian lives on the battlefields of the Western Front in the Great War.
11.5 This is a time when we have the practical and moral duty to draw on our heritage
once again, and as never before.
Hon. Peter Vickery QC
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Appendix 1
Contact Details:
Email: pnv@petervickeryqc.com
Postal Address: c/- Barristers’ Clerk, John Dever, Owen Dixon Chambers, 205 William
Street, Melbourne 3000
Phone: +61 412 584 435
Website: www.petervickeryqc.com

Appendix 2
Short CV/Resume:
•

Studied law at the University of Melbourne, graduating in 1972 (LLB)

•

subsequently graduated from the University of London (Kings College)
with a Master of Laws degree (LLM)

•

undertook articles at Madden Butler Elder & Graham (now the global
law firm - Norton Rose Fulbright) between 1972-1973, and was admitted
to practice in Victoria in 1973

•

commenced practice as a Barrister in 1978 and was appointed Senior
Counsel (QC) in 1995

•

appointed a Justice of the Supreme Court of Victoria in 2008 and retired
in 2018 after serving 10 years on the bench

•

established and managed the Technology, Engineering and
Construction List of the Supreme Court of Victoria (the TEC List)

•

developed the ‘RedCrest’ electronic case management system for the
Supreme Court

•

appointed as the inaugural Patron of the Society of Construction Law
(Australia) (SoCLA)

•

40 years + experience in arbitration and litigation in numbers of
complex technology, engineering and construction cases and in
litigation in numbers of long running commercial cases

•

upon retirement from the Supreme Court, he now works as an
Arbitrator, court appointed Referee, DRB Panellist, Mediator, ENE
Evaluator, and provides Expert Determinations, specialising in
Technology Engineering and Construction, Intellectual Property and
Commercial disputes
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•

appointed as a lecturer in the Construction Law Masters programme of
the University of Melbourne and as an occasional lecturer at the
University of Technology Sydney (UTS), in the subject ‘Law and
Technology’

•

his focus as a Judge in litigation, and in alternative dispute resolution,
has been and is to produce a binding outcome in the most efficient
manner possible, to minimise cost and delay
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