Inquiry into the prerequisites for nuclear energy in Australia
Submission 10

From: I r-u vyers

To: Committee, Environment (REPS)

Subject: Submission to Committee on "prerequisites for nuclear energy in Australia”

Date: Monday, 12 August 2019 7:15:13 PM

Attachments: 20190806 (Tue) - Small & Larage Nuclear Reactors (June 2016 & March 2018, Silicon Chip Online).pdf

| hereby make this submission to the Standing Committee on Environment and Energy
in relation to its hearings into the "prerequisites for nuclear energy in Australia”.

I would like to open by just saying that I hope this will be a short submission simply
advising the committee members of two references that | feel that they should obtain and
read as well as just to say that ever since | commenced my first University degree in 1975 |
have been a strong supporter in nuclear power generation and that support has never
faltered.

So, I am a subscriber to the electronics magazine "Silicon Chips" (SC) and this magazine
occasionally has Publishers/Editors Letters and contributed article, by resident
contributors, on any issue related to science or electronics, etc. As my subscription to SC
is hardcopy only I am unable to provide more that thee following links to the first two
pages of each article as well as attaching what | was able to print to a PDF file - see
attached for details of the complete reference or copy and paste the following links into
your browser to see the first two (2) pages of each of the articles or the single page for the
Publisher's Letter:

o "http://www.siliconchip.com.au/Issue/2016/June?res=nonflash”
o "Publisher's Letter - Small nuclear power stations are ideal for Australia”, pg

2,Jun 2016
o "Small nuclear reactors - sage power, very low pollution, very low risk", pg
18, Jun 2016

o "http://www.siliconchip.com.au/Issue/2018/March?res=nonflash"
o "Latest Generation Nuclear Reactors ... and what's to come", Pg 22, Mar 2018

I would very strongly recommend that all members of the committee have a good read of
these article which 1 would hope the Parliamentary library should be able to acquire for
your (perhaps from the National Library of Australia which | understand carries copies of
every magazine, etc, published in Australia) if they do not carry this magazine on their
own shelves.

Some of the comments being made by some politicians, in particular the Leader of the
Opposition, make me wonder just how up to date he might be on this issue as, from
memory (and I haven't actually pulled out my copies of the references referred to above as
they are at the bottom of a vertical stack of issues), these articles are referring to both 4G
and 5G reactors while the Opposition Leader seems to be referring to 2G and 3G reactors..
The 5G reactors are small (250-300MW) reactors suitable for small town connections and
they no longer require water as a coolant, now coming with new high tech coolants which |
think work in a sealed a system. These new small modular reactors can be installed very
quickly when compared to the older generation nuclear power stations. | would happily
live next door to one if it was to be installed in what | believe may be vacant land between
Karabar and Jerrabomberra, just off Lanyon Drive, outside Canberra.

This may be a vein hope, but | look forward to seeing us ditching this outdated moratorium
on nuclear power generation and moving from the 20th century into the 21st century as
soon as possible.
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Publisher’s Letter

Small nuclear power stations
are ideal for Australia

This month we have a teature article by Dr David
Maddison on the topic of small nuclear reactors and
when you read it, | am sure that you will agree that
small nuclear power stations would be ideal for many
locations within Australia. I know that some people
may be outraged that anyone wouold suggest that nuclear
power should be used in Australia but it really should
be given serious consideration because the other op-
tions for base-lnad power stations are becoming increasingly less attractive to
the people who ultimately make the decisions - our politicians.

And while the increasing emphasis on renewahbles does mean that there is
presently a glut of power, at other times when the wind is not blowing, the Sun
is not shining and there is a drought stopping hydro generation (eg, in Tasma-
nia), base-load and back-up gas fired stations need to make up the difference.

So we still need base-load power stations and presently it all comes from
coal. That presents two big problems. First. most of Australia’s coal-fired pow-
er stations are very old and cannot keep going indefinitely, They have to be
replaced with new coal-fired stations or (choke, splutter) nuclear power sta-
tions, Second, coal mining is politically and arguably, envirconmentally unde-
simble. This is despite the fact that Australia exports huge quantities of coal
to the rest of the world.

A third factor to consider is that Australia’s eastern seaboard grid is pos-
sibly the largest and most dispersed in the world and that means that large
areas are vulnemble to major interruption in supply due to electrical faults,
major weather events or even terrorism. It would be much more secure if the
power generation was not so centralised in a few locations in Queensland,
Mew South Wales and Victoria,

And as the current failure of the Basslink shows, Tasmania is particularly
vulnerable, especially when it is also experiencing a major drought. How much

more secure would Tasmania's electricity supply be if there were a couple of

nuclear stations them? There could be one near Hobart and one near Launceston.

And before anyone shrieks about the cost. consider the carrent pickle that
Tasmania is in. Basslink is dead and who knows when it will finally be fixed?
If it is actually fixed by June, it will have been out of operation for six months.
They have very little water left in the dams and perhaps not even enough for
human consumption, if the drought does not break soon. And finally, they
have had to import dozens of large diesel generators to make up the shortfall.
The greenies must find that excrouciating — or do they just light another candle?

My guess is that the present Basslink cable will have to replaced in its en-
tirety, In truth. Basslink should not merely be replaced but duplicated, so that

if one fails, the other keeps going. Do that twice and the alternative option of

a couple of small nuclear power stations could be economically attractive.
Nor does Australia need to go through the ridiculously labyrinthine approval
process that is required to build any power station in this country. These small
nuclear power reactors can be virtually bought as “turn-key™ plants. Order it
this week and it could delivered and running within a relatively short time!

IMMEDIATE SHIPMENT FROM THE WOR
SELECTION DF ELECTRONIC COMP

06/08/2019, 5:25 pm
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With the trend away from coal-fired thermal power
stations, Australia still needs reliable base-load
power stations. Apart from natural gas power
stations, the only other alternative is to choose
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Small Nuclear

June 2016

by nuclear power stations but they don’t need to be

Dr David Maddison

the really large installations that would previously
have been considered. Instead, they could be small

modular nuclear reactors.

ftossil fuel plants with supercritical steam plants in
the December 2015 issue (wwwsiliconchip.c

S[L[CCIN CHIP discussed new developments in
au/Issue/2015/December/Super+%2526 +Ultra-Super-

Critical+Steam+Power+ Stations

Mow we take a look at new developments in nuclear re-
actor technology. Around the word, there isa trend away
from centralised power generation, partly due to the pro-
liferation of small solar and wind generation plants.

This trend appliesto nuclear reactors as well and a num-
her of small size, transportable nuclear reactors are under
development.

“Small” nuclear power reactors are regarded as reactors

compared to building a reactor on site.

A small reactor can be Iocated where power is needed
and avoids the need for large, high voltage power lines
run over long distances.

Due to the small size of the reactor it can be buried in
the ground for an extra level of containment and also the
small size allows for passive safety systems that can work
with no power whatsoever such as convective cooling,
If more power is eventually required, such as fora town-
ship growing in size, another reactor can be shipped in
to supplement the first.

Asthe reactor unit is transportable it could be effectively
operated as a sealed system and whnn. it neaded ml'ucl-l

duction savings of the smaller reactor plus the fact that
no long distance power lines are required if the reactor
is built near where the power will be used.

Small reactors are not new, militaries have been using
small powerful reactors in nuclear submarines, cruisers,
icebreakers and aircmft carriers for many decades with
few incidents. Even when the Russian submarine, the
Kursk exploded with an explosive force that registered
1.5 on the Richter earthquake scale, the reactors auto-
matically shut down without a problem.

In the USA an additional reason for interest is that they
can be used to replace, on the same sites, a Lot of small
coal-fired plants which are currently being decom-
missioned due to age and environmental regulations.
In 2010-12 the average size of coal-fired plants replaced
was 97MWe (MWe means megawatts of electrical power)
and in 2015-25 thesizeisexpected to avemge 145MWe_ so
most plants that areto be retired are well within the sub-
300MWe size range covered by small modular reactors,
Due to their transportability they could be used to power
remote mining sites or small towns in the outback.
Some SMR designs claim to response fast enough for
“load following”, to stabilise the grid to compensate for
the highly variable output of wind and solar power and
could also be used for peak load and backup units, (Note:
the most likely candidates to be suitable for load following
are gas-cooled reactors like HTR-PM; see diagram overenf.)
Apart from production of electricity, uses of SMRs in-
clude desalination, district heating, process heat for in-
dustry and production of hydrogen.

The operating principles of small nuclear reactors are
much the same as larger ones but can be somewhat sim-
plified due to their smaller size which allows more simple
coolingand contrmol systems and the ahility to mass produce
them which will result in a standard, optimised design,

Operating principles

Muclear reactors relense energy due to a nuclear chain
reaction. This process occurs when asingle nuclear eaction
such as the emission of a neutron from an atomic nucleus
causes one or more nuclear reactions in other atoms, start-
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the pressurised water reactar (PWR) and then we will
describe the six Gen IV designs, all selected by the in-
ternational Gen IV Forum (GIF) committee:

Sodium Fast Reactor (SFR],

Lead Fast Reactor (LFR],

Gas Fast Reactor (GFR),

Supercritical Water Reactor (SCWR],

Very High Temperature Reactor (VHTR) and
Malten Salt Reactar (RASR

Firsl, let's look at the most common current design,

stations generate about 11% of the
electricity but many older nuclear plants are near the end of their service
life. What are their likely replacements? This article examines present
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nium and are very safe on account of their low power den-
sity (with lots of graphite in the core and not a lot of fuel).
For their part, the Americans developed a compact pres-
surised water reactor [PWR]) that used highly enriched ura-
ninm (=20%] to power their naval vessels. From there, they
developed land-based PWRs up to 1350MWe (megawatts of
electrical power) using low enriched uraninm [5%). These
have been found to be very economical to operate.
Subsequently, PWRs have been widely deployed in Rus-
sia, China, Japan, UK, France and other Enropean Countries,

http://www.siliconchip.com.au/lssue/2018/March?res=nonflash

Sonuclear regulators have confidence in these designs and
FWRs have become the mainstay of the global nuclear flest.

After some 50 + years of operations, these Generation 11
FWRs are nearing the end of their service life and are being
slowly replaced by Gen 11 PWRs and BWRs (Boiling Water
Reactors which generate steam directly in the reactor corel.

Gen Il reactors have active and passive safety systems
which ensure heat can be removed from the reactor core
after shutdown,
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Thank you

Paul Myers, JP(NSW), BSc(UNSW), MACS(Snr)

"The only thing we have to fear is fear itself"

- Franklin D. Roosevelt's First Inaugural Address, 04 March 1933
FEAR - "False Evidence Appearing Real"

See my favourite quotes by clicking here

Richard Dawkins Quotes (Google “richard dawkins quotes”, etc):

- "Do not indoctrinate your children. Teach them how to think for themselves, how to evaluate
evidence, and how to disagree with you"

- "By all means let's be open-minded, but not so open-minded that our brains drop out"

- "l am against religion because it teaches us to be satisfied with not understanding the world"
- "Evolution is just a theory? Well, so is gravity and | don't see you jumping out of buildings"
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