Australian Government

epartment of the Prime Minister and Cabinet
Uranium Mining, Processing and Nuclear Energy Review

Probus Club of Neutral Bay

Nuclear Power-Australi ads AN
Climate Change?

Should nucl ear power be part of Aus
commitments?

Martin Thomas

10 November 2020



*
4 A
B Ay A
] 5 H el e
Australian Government
Department of the Prime Minister and Cabinet
Uranium Mining, Processing and Nuclear Energy Review

1. Nuclear power i the big picture worldwide

Australiads proud nucl & andwlereer gy
does Australiados electricity cor

3. What are the big questions for Australians if we choose to
include nuclear in the electricity generation portfolio?

How safe is it?

The wastes T can we dispose of them?

What nuclear technologies could Australia use?

What are the comparative economics of nuclear versus
other technologies?

5. And what is its impact on the environment?

4. So -finally ¥ where can we go to from here i and should we
even make that journey?
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That of course will be up to you 7 the people! 2



And, If we have time, what could
future technologies promise?
And what are they?

1. Generation IV reactors i what are they and what can
they do?

2. Thorium fuel T the pros and cons i does it have a
future?

3. Nuclear fusion 1 iIs near infinite carbon free energy for
our world really a possibility?
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The world nuclear power industry i some facts:

In November 2020 there were:

I 442 reactors operable in 30 nations generating just over
10%0f worl dos el ectricity

I 393 GW is installed -over 8times Au st r al50 QM s

I 53 reactors under construction, 104 planned and
another 325 proposed operational by 2030!

Nuclear remains a significant source of clean electricity!

Source: World Nuclear Association (WNA) website http://www.world-nuclear.org/info/Facts-Figures/ 4



The Nuclear Fuel Cycle

Fuel rods
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Typical conventional .=
nuclear power station

Figure 1.2 Schematic of a pressurised watar reactor
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Nuc l ear Ener g y ITAustr a l ‘ o P
proud history - some key dates

A 1953-1987 - Australian Atomic Energy Commission (AAEC)
A 1958-2007 - High Flux Australian Reactor (HIFAR)

A 1963-2008 - Centrifuge and laser enrichment developed in
Australia1 then abandoned i why?

A 1969-1971 - Jervis Bay 500MW nuclear power station i
commitment to abandonment i why?

A 1978 - Synroc for waste encapsulation T where next?

A 1970-1984 - Nuclear science and engineering courses at
UNSW 1 abandoned T why?

A Australia, back then, was among the world leaders and was
ready for nucl ear power . We h
we forego that enviable position? And where are we today?
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Nuclear Energy i Au st r a | d=tss
proud history - more key dates

1987 1 Australian Nuclear Science and Technology Organisation
(ANSTO) established T replacing the AAEC

198917 Australian Synchrotron project conceived and built

2006 7 Uranium Mining, Processing and Nuclear Energy Review
(UMPNER) 1 aka the Switkowski Report

2007 7 Open Pool Australian Lightwater research reactor (OPAL)
commissioned i HIFAR heritage listed

2010 - Nuclear engineering re-established at UNSW and ANU

2016 T Australia joins International Thermonuclear Experimental
Reactor (ITER) fusion project as technical partner

201671 Sout h Australiads Nucl ear Fuel

20177 Australia joins International Generation IV Forum (GIF)

20191 Federal and NSW Inquiries into repealing legal impediments
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A Australiahasj ust 0. 3% of the worl dos
30% of t he worl dds economi c uUr

A But only 10% of the world uranium market

A Has Australia made best use of its legacy? Or simply followed
the second servant in the biblical parable of the talents i
acceptance with unduly modest exploitation?

A | believe we have willfully squandered our legacy!

AAustralia is today the worl dos
fuel, exporting some 7,500 tpa of concentrate (yellowcake) for
enrichment to nuclear reactors worldwide

A Are we therefore hypocritical to deny nuclear power to
Australians?

a



Australia overnment

Australi1i aos
I the luck continues!

A The energy content of the uranium we export (in terms of

generated electricity via today¢
the sameasthatofall Australi ads ther mal C

near equivalent all of the electricity generated in Australia!

A It contributes far more to clean energy worldwide than our
current investment in renewables, attractive as they are

A So called fast neutron GIV reactors open the prospect of
Improving that clean energy recovery by 60 times or more.

A Uranium is plentiful and cheap-i t wi | | not Orun

A Thorium, still to be commercialised, likewise offers eons of
clean safe power and heat

A Our nation is amazingly fortunate; would that we had the
wisdom to better exploit our inheritance for our own people!
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Yet more of the prou d Australian e e
nuclear science story!

AAustralia today has one of th
research centres i the Australian Nuclear Science &
Technology Organisation (ANSTO)

A Australia is a world leader in supply of medical
radiopharmaceuticals T moving from meeting 3-5% of
world demand up to 30-35% from ANSTOO0s OPAL
reactor and the recently commissioned ANSTO Nuclear
Medicine (ANM) facility at Lucas Heights

A And ANSTO is now building the new Synroc Waste facility
at Lucas Heights i at long last Synroc has come of age!



But still nuclear power remains = -
Illegal in Australial

A Australiais the only top 20 OECD nation where nuclear power is illegal.

A Commonwealth prohibitions are the Environment Protection and
Biodiversity Conservation (EPBC) Act 1999 and the Australian
Radiation Protection and Nuclear Safety (ARPANS) Act 1998

A New South Wales, Victoria and Queensland have long outdated acts

prohibiting nuclear power.

A These bans have no supporting logic; they must be repealed to let

nuclear energy compete on its merits!

A 2019 Commonwealth and NSW Government inquiries completed.
Commonwealth recommendations hesitant but positive; NSW

recommendations positive T nuclear must be considered!



3 - The big questions for nuclear 1
f1rrst | etodos | ook

Do we live In arisk-free world?

How many people has nuclear power
Killed?

How does nuclear power rank for safety
with all other generation technologies?

A Will nuclear power get any safer?

Do o Ix

What does history tell us?



Do we live in a risk
free world?

The slide following shows just one
short week in August 2012!
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World wide nuclear industry deaths over 2,500 weeks?
Three Mile Island (1979) T O Chernobyl (1986) - 50 Fukushima (2011) -0
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Bangiao Dam i China - 1975 . m
Worst dam disaster in history
Eventual lives lost ~ 100,000
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What about nuclear radiation?

International Commission on Radiological Protection (IRCP)
limit is 1 millisieverts pa above natural background
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And how abo ut n uc.ear e
power plant safety?

e BN S N CSER IO B U EVA o ndon flight greater than
; for 60 years 1 but still
mi ni mal . Pil ots and fl 1 ght

A Modern reactors, like cars, have dramatically improved
safety and operator training post TMI (1979) and
Inherently unsafe Chernobyl (1986) 1 41 and 34 years
ago! Fukushima (2011) shut down safely, despite the
devastating tsunami which killed over 18,000.

A Enormous improvements made i Gen lll+ and emerging
Small Modular Reactors (SMRs) are inherently safe



