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BY :
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PgDip.En.Stud, FAICD, FIChemE, FTSE

I make this Submission in good faith and in a personal capacity only. I am not employed by, nor do I
represent, any vested interest, commercial, political, or otherwise. I am a chemical engineer, holding
degrees in applied science, chemical engineering and business administration, plus post-graduate
qualifications in environmental studies and energy studies. I am a fellow of the Institution of Chemical
Engineers, a Chartered Scientist of the UK Science Council, a Fellow of the Australian Academy of
Technology and Engineering, and a Foundation Fellow of the Australian Institute of Company Directors.

Key assumptions
As I have been unable to ascertain any details from the relevant website as to what is actually
prohibited by the Nuclear Activities (Prohibitions) Act 1983, I am assuming that -•

modern-day activities connected with nuclear medicine and industrial materials
applications using nuclear science are either not prohibited, or are overlooked in
practice because of their obvious benefits to society, plus

•

as is usual in Inquiries of this nature, the primary emphasis will be on possible
participation in the nuclear fuel cycle -- specifically the use of heavy metals like
uranium and thorium as fuel for nuclear reactors to produce thermal heat for electricity
generation and/or other applications without producing unwanted greenhouse gas
emissions, and

•

with that in mind, a key focus will be to identify existing barriers to the intelligent use of
advanced nuclear power technology for Australia.

Executive Summary
As the driest habitable continent on Earth, Australia is facing adverse climate changes from
the continued global use of fossil fuels which overload the atmosphere with greenhouse gases
at a rate faster than natural ‘sinks’ can handle. The following points are germane -•

two-thirds of humanity now lives in countries which use uranium for the production of
nuclear power. Australia supplies uranium to many of these countries for this purpose
but does not use it itself, having banned the technology by law in a purely political deal
with the then Greens and Democrats 20 years ago. This action might have been
needed then, but is now a serious threat to our future prosperity. This has to change.

•

the generation of electricity within the National Grid is at risk of developing an overreliance on intermittent, variable sources of energy without an underpinning of
dispatchable forms of generation such as nuclear power. See Attachment 1.
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Because of this, the potential less-than-economic early shutdown of existing fossil-fuel
plants becomes of real concern.
•

If fossil fuels are to be ruled out, and with the exception of hydro power where and
when it is available, nuclear power will be the only all-weather 24 x hour zero emissions dispatchable alternative to supply reliable electricity to the National Grid.
Without this, intermittent renewables with increasingly expensive electricity storage at
scale will be required. This means steadily increasing electricity prices -- at a time
when it might then be too late to change the direction of generation development.

•

as a strong industrial State in the Federation and driver of economic growth, it is
important for Victoria to press the Federal Government to act without delay to repeal
provisions in the Environment Protection and Biodiversity Conservation Act 1999, and
the Australian Radiation Protection and Nuclear Safety Act 1998, which ban the use of
modern nuclear power technology in Australia. This step is essential if any Victorian
initiatives about the use of nuclear power are to proceed.

•

there is much development taking place across the world around Smaller Modular
Nuclear Reactors (SMRs), particularly in the USA, UK, China, Canada, and Russia, in
which many of Australia’s neighbours in Asia are taking a keen interest. Victoria
should take the lead in examining these opportunities, and to assess their worth in
helping the nation develop a new industry based on advanced nuclear technology.

•

these matters and their implications should be at the forefront of discussion and action
by the COAG Energy Council. Close cooperation by the Commonwealth and States is
essential if the nation is to have any chance of developing effective action to deal with
climate change while maintaining a reliable energy supply for its citizens.

Discussion
The overwhelming advantage of nuclear is its energy density. There is enough energy in one
Kg of low-enriched uranium to light a 100-watt light bulb for 1142 years without producing
any greenhouse gas emissions. The energy in a Kg of coal could do the same job for 3.6
days while producing 2.6 Kg of emissions.
The tangible benefits of nuclear power might be summarised as –
• low life-cycle greenhouse gas emissions, and none in operation
• high capacity factor in operation ( 90%+)
• can operate in all weathers
• long lifetime (60+ years)
• low land use and resources requirement
• can be readily connected to existing transmission lines
• modern designs provide reliable back-up for renewables to produce electricity
• can provide heat and electricity for desalination, hydrogen production, and other
industrial processes. See Attachment 2.
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• provide clear and certain elimination of greenhouse gas emissions versus use of
fossil fuels.

Recommendations of the recent Federal Inquiry into Nuclear Power
Prerequisities for Australia ( August 2019 ).
(1)
(2)

That nuclear technology be considered as part of the future energy mix;
That the Government undertake a ‘ body of work ‘ to progress the understanding of
nuclear technology in the Australian context; and

(3) That the Government consider lifting the current moratorium on nuclear energy
partially — that is, for new and emerging nuclear technologies only, and
conditionally — that is, subject to the results of a technology assessment and to a
commitment to community consent for approving nuclear facilities.
These are clear recommendations to the Australian Parliament which must be considered
without delay, and passed with full bipartisan support. To delay or deny this simple step will
send a very bad message to the rest of the world which could have serious implications for our
future trade relationships, especially in the Asia / Pacific / India region.

What about Small Modular Reactors ?
While the traditional light-water pressurised water nuclear reactor of around 1000 MW
capacity has all the benefits listed above, an evolving class of reactor under development
overseas is the Small Modular Reactor ( SMR ) of capacities from 50 MW scaleable to 720
MW.
SMRs would have additional benefits, such as –
• not weather-dependent for operation
• modularity and simpler componentry, better quality control in manufacture
• standardised design, mostly factory construction -- like aircraft
• transportable to point of assembly, faster and less expensive final construction
• passive and inherent safety features not requiring human intervention
• can be located underwater and / or underground for additional security
• within practicable operating limits, can work flexibly with renewables
• low land requirements ( e.g. 18 ha for up to 720 MW )
• lower upfront investment by comparison with larger units, easier to finance.
Attachment 3 shows an illustration of the NuScale SMR under development in the USA. While
this prototype is nearing final approval for construction, there are many other SMR versions
also under development in the UK, Canada, China, and Russia. We need to know more, and
our time for action is shrinking as other countries move on these developments.
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Conclusion
Public reaction to the recent bushfire crisis in Australia has shown that the issues around
climate change are now of serious concern.
Whether there is a verifiable connection between these events and Australia’s relatively small
emissions load on the world stage is debateable, but that is now of little public consequence. It
is a global problem, Australians are concerned, and we must be seen to play our part.
If prompt and effective action to address these concerns is not taken, public anxiety will
continue to grow which Governments and Opposition, State and Federal, can only ignore at
their peril. Mature political cooperation at all levels is required to avert this.
It is well known that, historically, Australia has had a deep-seated aversion to the use of
nuclear power. Given the circumstances we are now facing, It would be a tragedy if we
allowed this to continue by default, rather than raise it to the highest level for proper
examination, informed assessment, and hopefully -- wide community support.

It is my strong recommendation to the Victorian Government to join with its
State and Federal counterparts to repeal without delay the various prohibitions
on nuclear power technology for Australia, as can be found in various State and
Federal Acts extant.
I also commend for consideration a simple diagram to illustrate the steps which
might be taken to get this urgently-needed activity underway. See Attachment 4.
4 February 2020.

Attachment 1 : From the AEMO Integrated System Plan
Attachment 2 : It can be more than electricity
Attachment 3 : NuScale Small Modular Reactor
Attachment 4 : A Road to the Use of Advanced Nuclear Power Technology in Australia ?
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A road to the use of Advanced Nuclear Power technology in Australia ?
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