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From the President
I am pleased to report that most of our groups are back to almost pre-Covid numbers attending regular
meetings and courses, although there is still some hesitancy which is understandable in our
demographic.
During a trip North at Easter, Barbara and I met up with the Geraldton U3A group at their meeting room
at the RSL Club. It is currently an all-female affair- Would that be due to a preference for fishing?
At the end of June, we travelled to Donnybrook where the local Community Resource Centre is assisting
with setting up a U3A group, initially as a committee within the CRC. In speaking to the group of twelve, I
emphasized the importance of getting up and running with some interesting speakers and/or activities
leaving the organizational details to be worked through in time. At this stage we have a steering
committee of four under the enthusiastic leadership of Maddie Smith. If you have contacts in the
Donnybrook -Balingup area, please let them know and spread the word.
State Conference is now only 3 months away and the Armadale committee have secured Lotterywest
funding which will allow us to offer travel packages for travelling delegates. An impressive group of
speakers have been booked for the 2- day conference on October 20th and 21st . I strongly encourage you
to come along, support your organisation and learn about the latest advances in Communications in our
Communities through architecture, art, music and technology.
At that time, we will hold the AGM for the Network and some changes will be required on committee as
I complete my term as President and Vice President Sheila will be moving on to things other than U3A. I
have had some encouraging responses from some of our members who wish to become involved which
is very welcome, but we need more to put their hand up, including for the role of editor of this
newsletter. The newsletter has been diligently produced by Peter Flanigan since the inception of the
Network and it is well and truly time for someone to step up for the task.
On the international scene at a recent meeting in Athens of the world body for U3As (AUITA), Ukraine
was represented by Vice president Alina Khaletskaya who spoke of the extreme conditions they are
facing. The meeting adopted a declaration of solidarity with Ukraine U3As and will support initiatives to
help Ukrainian U3As in place and also organise accommodation for senior refugees from Ukraine. You
can follow international U3A news at https://www.aiu3a.org/v2/
Peter Alcock
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U3A WA State Conference

Paddy Hannan, of Kalgoorlie fame, considers his fortune

Armadale U3A is excited to present this year’s U3A WA State Conference which will
be held on Thursday 20th & Friday 21st October 2022 at the City of Armadale
District Hall, Cnr Jull Street & Church Avenue, Armadale.
The title will be "Communication In Our Communities" with some interesting
speakers having already confirmed their attendance.
Professor Peter Newman will give a talk about Urban development; Dr Brett
Biddington to talk about Cyber crime; Professor Steven Maras on the Impact &
effectiveness of social media in the community, Geoff Kaye on miscommunication
and a known local artist, Julie Fearns-Pheasant on Communication through art
The cost for the event is $60 pp which includes refreshments on both days and lunch
on the first day. Tickets can be obtained through the booking agency Ticketebo https://www.ticketebo.com.au/u3anetwork
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For those who may be travelling from further away, accommodation may be sought
at the Heritage Country Motel, Armadale, (Narrogin Motel). Cnr Albany Hwy &
Southwest Highway, Armadale, WA 6112
+61 (8) 9399 5122. info@heritagecountrymotel.com.au
If when booking your accommodation, mention that you are attending the
conference and they will give you a small discount.
For those coming in by car, you may park at the top of the carpark at the Armadale
Shopping Centre (Target/Coles side) and walk the short distance to the Armadale
District Hall (approximately 5 to 10 mins). Or there will be a free small bus running
between the Armadale train station, shopping centre carpark and the Armadale Hall
between 8.30am and 10am; then between 4pm and 5pm at the end of the first day
and 8.15am and 9.15am on Friday morning and 1pm to 2pm at the end of the
conference on Friday. The small bus will have a U3A notice in the front for it to be
easily identified.
Should you wish to walk from the Armadale station, you will need to cross the road
at the crossing just outside the station and go across to Jull Street. Walk up Jull
Street (past The Dome café on the right-hand side,) over the crossing, past ANZ on
the left and then over the roundabout towards (Bean Thru Coffee and McDonalds on
the left) The Hall is on the right-hand side. This will take approximately 7 - 10 mins
to walk.
Travel subsidies may also be available for eligible visitors within the state.
At the end of the first day of the conference from 5pm, the U3A Network will hold
its AGM and nominations for the 2022/23 network committee and there is also a
sundowner planned to allow for delegates to network, as well as Melville U3A
Ukulele group to provide light entertainment.
The whole event will close on Friday 21st at 1pm, with the Mayor of the City of
Armadale closing the event and drawing the raffle.
For further information please contact Sheila at U3A Armadale on 0439926333
u3aarmadalewa.org.au / u3anetworkwa.org
This event is proudly supported by Lotterywest and The City of Armadale.
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U3A Mandurah Activities
U3A Mandurah has experienced some changes over the past six months. After 30 years meeting at the
Mandurah Seniors’ Centre the membership voted at the final General Meeting of 2021 to change venues
to the Anglican Community Centre at 2 Leslie Street in Mandurah.

The move has proved to be a positive experience with good attendance despite the need to wear masks,
over the first months of the New Year.

In addition to our twice weekly meetings; on Wednesdays and Thursdays we have organised a walk in
the Creery Wetland reserve followed by coffee at the Heart and Soul coffee shop near the entrance. In
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addition, we have enjoyed coffee mornings at the ‘Seven Trees’ coffee shop in Falcon and at ‘Spill the
Beans’ in Halls Head.

A group of masked U3A members at ’Seven Trees’ coffee shop.

Close encounters with wildlife in the Creery Wetlands Reserve.
We have also had some excellent talks this year from Bob Colley on Malta during WW2 and from Joe
Barr who visited Antarctica before the days of tourism with the Royal Navy.
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Bob Colley about to present his talk on Malta.

Penguin colony on South Georgia Island.
We are looking forward to the remainder of the 2022 program of activities and the return of many
members who have been taking ‘time out’ during Covid.
Rory O’Brien
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DONNYBROOK U3A FOUNDATION GROUP

Peter Alcock , fourth from left, travelled to Donnybrook recently to help start a new U3A Group in that town. We
wish them all the best in their endeavours.

WANNEROO U3A
A BUCKET-LIST

by Vicki Richards, Wanneroo U3A

It is referred to as The Tip tho’ no-one really believes we will travel 1000 km in a 5* airconditioned coach to
visit a waste facility. The crowning achievement, of course, is to stand on the most northernmost point of the
Australian mainland, the top of CAPE YORK PENINSULA, at PAJINKA, ‘THE TIP’. And we did.
Our trip began in Cairns late on Wednesday afternoon where we met with fellow travellers, our driver and guide.
Room allocation and unpacking undertaken, we joined up at Reception for our inaugural evening meal at a very
accommodating nearby Italian restaurant.

An early morning departure saw us travelling north for 70 km along a stunningly spectacular coastline to the
lush Daintree Rainforest, one of the world’s natural wonders and a registered UNESCO World Heritage site, its
complex tropical ecosystem over 180 million years old. Cruising along the Daintree River, the mangrove estuary
is home to an abundance of wildlife, flocks of birds, schools of fish and, of course, the estuarine crocodile. She
seemed quite happy to pose for us with her babies.
After breakfast on day 3, luggage loaded, waiting, waiting – of course, the mandatory one tardy soul who
confused the departure time - we headed for Mareeba and then to Kuranda, a mountain village in the Atherton
Tablelands. The Skyrail Cableway offered ocean-view gondola rides above the rainforest and in Barron Gorge
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National Park imposing Barron Falls tumbled over craggy rocks into
the Barron River. The Scenic Railway, 327 metres above sea level,
snaked its way through the wet tropical forest.
On the fourth morning our journey up “The Cape” had begun. We
stopped in at Lakeland for coffee and some “those were the days”
moments - ie, an old corrugated iron dunny and tell-tale
gravestones - followed by lunch riverside. Overnight saw us at
Cooktown and the following full day was spent at the beautiful
Cooktown Botanical Gardens – what a treat to stroll through this
verdant wonderland – and the fascinating James Cook Museum. A
sausage sizzle alongside the estuary at sunset ended a great day.
Cooktown is at the mouth of the Endeavour River and, for fishers,
Mangrove Jack, Trevally, Fingermark, Queenies and Barramundi amount
to some of the best river fishing you’ll find.
Next morning saw us on the Peninsula Development Road, corrugated,
pot-holed gravel wending its way into the distance. Morning tea was at
the Quinkan Split Rock Art Site, a large and dramatic body of prehistoric
rock paintings. And we really did earn our morning tea; it was no easy
climb up to the galleries but with the hand-up of a couple younger able-bodied travellers and stanchions along
the toughest parts we all made it.
Quinkan rock art refers to a large body of locally, nationally and internationally significant Aboriginal rock art in
Australia of a style characterised by their unique representations of "Quinkans" (an Aboriginal mythological
being, often spelt "Quinkin") found among the sandstone escarpments around the small town of Laura. On this
very warm morning, the sound of kookaburras laughing over the top of the rustling of leaves in the wind, you
felt transported back to a time when indigenous Australians lived at this spot. The evidence left on the rock
faces are not just pieces of art, they are an insight into their lives.

After Laura we passed through Musgrave and Coen and then over the Archer River to
the neatly laid out Rio Tinto bauxite mining town of Weipa. Our accommodation was
very suited to our needs and the meals top notch. Breakfast was the best so far,
after which we bussed up to the boat ramp in the Gulf of Carpentaria for a leisurely
and informative cruise along the Mission River spotting crocodiles, sea eagles and
raptors along the shoreline.

On day 7, heading north again, we visited the iconic Fruit Bat Falls for a swim followed by a leisurely lunch.
As the hours rolled by the country became increasingly stunning; myriads of ferns, palms and tropical greenery.
We crossed the Jardine River by vehicle ferry and Bamaga was our night stop.
Day 8 was all about reaching Cape York. We took the final slow drive through thick forest. The river crossings
became more frequent and deeper, the road muddier. We drove as far as we could, parked the coach, donned
hats, sunscreen and cameras and set off. It is about 500 metres to the
sign for the mandatory photo, not easy and precarious in parts but
definitely doable for all age groups. It was the middle of the day, 37
deg. We felt we could reach out and touch Papua New Guinea. We
celebrated with a cuppa, a coffee or a Coke followed by lunch under the
palms.
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Back to Bamaga for overnight and then the catamaran to Thursday Island the administrative and commercial
centre of the Torres Strait Islands. We toured WWII tunnels, the museum and emplacements, took an Island
bus tour past the cemetery and graves of Japanese pearl divers, and stopped off at the cultural centre to admire
the local art work.
Evening heralded our final dinner. Luggage had to be out early morning for the 8 km ferry ride to Horn Island
and Ngurapai Airport, which is owned and operated by the Torres Shire Council, for the flight back to Cairns, the
boisterous farewells and the finale of our 10-day round trip.

ARMADALE U3A

Ramblers in the local bushland

Members were worried about Covid but there was a unanimous vote from the members to continue with face to
face meetings and to show their vaccination certificates, so we held our first February meeting with the Hon.
Robyn McSweeney, who gave us an interesting talk on WA history with her story of Albert Edmund Cockram King
of the Racecourse. We followed this with a 21st Century invention of the drone with a demonstration flight by Alan
Jupp and then Christine O'Brien on the Dikin medal for animals and birds. Then regulations changed and we did
have to cancel our next meeting in March.
Since then we have had the history of Armadale as told by Kim Fletcher who could have spoken for the day as he
compared one street from the 1930's through the years to now. We have also heard about the lives of Australian
1
0

11

Authors Banjo Patterson & Henry Lawson, travelled to Mexico and the Mayan Ruins with Bob Simpkins. A scary
tale, which had some of us nervously driving over bridges for a few days, was a talk given by Andrew Bruce on
whether we learn from mistakes in engineering.
At our last meeting in June, we celebrated our 25th anniversary meeting with bubbly (non-alcoholic as it was midmorning) and delicious cupcakes following an inspirational talk by Julie Fearns-Pheasant who described her field of
art. We also heard from one of our founding members, Eve Day, who coincidentally taught Julie in her early
childhood. Eve encouraged us to write down our memories and life stories and she has done just that and
published her books.
Our main 25th celebration will be the publication of the Anthology written by our members which will be released
at the State Conference in October 2022.
Our education courses have covered topics such as Be Connected which is always well attended, Singing for fun
and health, Politics left right or centre and Parrots which will culminate in a visit to eh Kaarakin black Cockatoo
Conservation Centre. Our subgroups continue with book club, chair yoga, a coffee/lunch group and a walking
group.
Marion Smith

NATURALISTE U3A
BIODIVERSITY FOR EVERYONE. EVOLUTION OF THE COURSE AND
REFLECTIONS BY THE PRESENTER AT THE 5-YEAR MILESTONE.
In 2017 I had the good fortune to attend a set of lectures by Dennis Gee on
Geological Perspectives of Busselton and District. So motivated was I that I decided
to have a crack at presenting. I planned my stories to be about ‘Biodiversity in the
Southwest - Biodiversity for Everyone.’
Now here we are five years later on and, spanning 2018-2022, the 5-year milestone
for the Biodiversity courses has been reached. This is a tradition in the making.
Essential science is a part of our way of life whether it be geology, biology, physics
or chemistry. These subjects contain serious topics but with a touch or two of wit the
session can become a happy and memorable event.

Wanderings of a
Zoologist in
Wildflower
Country

Australian biodiversity and its
origins in Gondwana

DISCOVERING
WILDFLOWERS AND
LANDSCAPES IN THE
SOUTHWEST
BOTANICAL PROVINCE,
WA

OR

An arborescent
in 5 minutes!
400 million years of evolution‘horsetail’, Calamites

Queen of Sheba Orchid

THEN

NOW

Patrick Prevett

Cleopatra’s Needles
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To date, over the course of five years I have been thrilled to make contact with just
over 100 participants and deliver 70 hours of teaching time. We have shared stories
on a broad front from Australian biodiversity and its origins in Gondwana to
discovering wildflowers and landscapes in the South West. The lectures are built
around PowerPoint slide presentations and last about 90 minutes. This timing
seems to suit most people admirably and includes opportunities for individuals to
participate during the session.
As the presenter, what has been most rewarding for me has been the return of many
participants with the desire to do more biological science. This has been very
satisfying and suggests that I must be getting something right.
The manual has been very well received. It no longer includes all the slides but has
introductory notes to identify the major concepts of the session.

In March 2020, the year of COVID-19, I was advised by my GP to leave Busselton
for Green Head before the expected pandemic. Disappointed at having my
lecture series ended so suddenly I decided to keep my group informed about
topics biological. Nine letters from the bush were sent to the group by the end of
June 2020. They covered a range of topics relating to fauna, flora and the
landscape of Green Head’s environs. Green Head is a wonderful spot just three
hours north of Perth on WA’s Mid-West coast.
So, what are my expectations for the next five years? Encourage more
newcomers to try science; encourage ‘old friends’ to renew their acquaintance;
encourage group participation and include simple practical experiences in the
sessions; show and tell; visits to bushland sites when orchids are in bloom and
provide opportunities to meet and chat. So if you have that thirst for knowledge
you know what course to choose! Come and join us for the next five years!
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2018

2019

2018

2018

2021

2022

2022

Course Leader: Patrick Prevett. April 2022.

BUNBURY U3A
Clear your mind of can’t” - Samuel Johnson
Our first “outing” on April 29th was a return visit to the Tuart Forest at Ludlow near Busselton, and
what a beautiful morning we had for it—perfect weather. 12 members and 2 guests arrived around
10.15 am to listen to the progress the wonderful volunteers in the Restoration group had achieved
since our last visit. It was over 12 months since we visited this inspiring group of restorers and it was
so lovely to see Gloria Foreman and Daisy Harries join us.
Des Donnelly, in his mild-mannered way, gave us a great insight into the Tuart and the current state
of the forest. Did you know the coastal plain along our south west used to be a forest of 110,000
hectares of Tuart trees? Have a guess how many are left now, from Perth to Busselton/Margaret
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River? In less than 200 years humans have reduced it to ONLY 3,000 HECTARES!!! Just under 3%
of the original forest! (Des suggested humans could be called environmental vandals for the
decimation). Tuart, (Eucalyptus gomphocephala to be technical) is only native to our coastal plain
and although easy to grow, has never had a programme in place to regenerate it. Consequently, we
now have the remaining forest with invasive species of plants, insects and herbivore animals “giving
it a hard time”.

Des Donnelly (also a member of U3A Bunbury), giving his talk
At Ludlow, the mill and settlement have been pioneers in many areas of the timber industry. Their
Nursery was where the early foresters trialed the different pine species that were being tested to see if
they would be suitable to be planted in W.A. This was because the huge demand in timber from our
early settlers and industry, here and around the world, had left us with a need to regenerate our
timbers. Pinus Radiata and Pinus Pinaster were the species chosen and the timber you see around the
SW in the plantations will be either of these. The first railway line in our State was built across the
estuary, from Lockville to Wonnerup House because the sandy soil made it very difficult to transport
the heavy logs out to lighters (a type of flat-bottomed barge) which were used to row the timber out to
waiting ships in Geographe Bay. Ludlow housed the first Forestry School which opened in 1921 with
9 students. One of these students would go on to spend a lot of his career researching and improving
how the softwoods (pine trees) could continue to survive in our climate and soils. Sadly, this original
school was burnt down in 1979, but the schoolhouse for mill workers children still remains and is on
the list for refurbishment and restoring to “deck-out” with items of historical interest of past times.
The former District Office is being restored and will open soon as a display office to promote the
forestry mill and settlement project and the restoration progress in the forest. Des took us around the
remaining buildings to tell us the plans for each one. All of them are in various stages of repair, some
need new rooves, some need their structures strengthened and straightened, some need to be made
safe and others need their equipment restored and put back in working order. Such a lot of work to do
and that is not including the destruction of arum lilies, the control of peppermint trees, the killing of
1
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grass weeds non-endemic to the area AND the control of unhelpful insects AND the fencing to keep
out herbivores, (mostly rabbits and kangaroos) AND…… the list goes on, as you can imagine. They
are always on the lookout for new volunteers and have a Busy Bee on the first (1st) Sunday of the
month. You can also subscribe to their group for a HUGE $10 and they will send you their newsletter
with all the news on their progress at the settlement.
Des showed us the “long-term” plans for the settlement, refurbishing the mill workers huts to use as
accommodation units, where the average “Joe Blow” can learn first-hand how the forests work, why
we need them to work properly and where they can best help out these great volunteers. The original
Tuart mill is still on site, with most of the machinery in situ. The volunteers plan to bring this back to
life so they can show how the mill used to work. Until about 5 years ago there had not been any
reforestation of Tuart trees, but Ludlow has, little-by-little, started the long road of Tuart seedlings for
re-planting. They have been able to encourage some of the local school children to come and help
with planting the seedlings, getting their hands dirty in the process. All in all a great trip out and one
to recommend to everyone.

Lyn Frings

DIANELLA & DISTRICTS ABROAD
Recently the D&D branch of U3A organised a coach outing for the day to the town of Toodyay in the
picturesque Avon Valley region, about 80km north-east of Perth. The town’s architecture reflects its
colonial and convict past, and travellers thoroughly enjoyed exploring the boutique shops (including
the famous Christmas Shop).
The local bakery was a favourite for a light lunch both for our intrepid travellers and also the people
of the town.
The day started with a Great Western coach drive from our meeting rooms at the Dianella Church
Community Centre, over the Darling Escarpment and into the Avon Valley.
First stop was at the Pelham Lookout for morning tea and the chance to take in the surrounding
scenery, including overlooking Toodyay township whilst enjoying the most blissful of sunny winter
days.
On the way home we stopped at the nearby Coorinja Winery, for a wine tasting and exploration of
this lovely old establishment. Many happy purchases were made not only from the selection of
excellent wines available, but also of many other attractive products of the area.
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There are lots of places to visit in this town which is nearly as old as The Swan River Colony

The day out was voted tops as we arrived back tired but happy at around 4 o’clock. Well worth
exploring yourself if you haven’t already.
Carol Hudson

“Britain’s Worst Maritime Disaster – HMT
Lancastria on 17th June 1940.”
A talk given by Jane Laws at North Coast (Hamersley) on the 82
anniversary of the tragedy
“My father was one of the lucky ones to escape, otherwise I wouldn't be here telling
you this story.”
"Operation Aerial" was the code-name for the exercise to evacuate 150,000 thousand
British and Allied troops, civilians and children still left in France following Dunkirk. All day
people were ferried out to the ship, which was anchored off St Nazaire, until it was so full
people were put into the holds. No proper count was taken. Then the German bombers
arrived. The ship was a sitting duck. Direct hits ensured it went down very quickly. Many
were rescued but even more drowned.
.
The number of casualties is not known, some say 6000 to 8000 lives were lost. It was
without doubt, Britain's greatest maritime disaster.

1
6

17

The British Government, under orders from Churchill, kept the sinking of Lancastria secret.
Churchill felt the British public had enough to deal with and it would lower morale so soon
after the successful evacuation of Dunkirk, so he said nothing about the Lancastria and
forbade anyone to speak of the tragedy.
This D Notice lasts for 100 years. No proper history has ever been written as a consequence
but much of the story has been pieced together by accounts of the survivors and onlookers.
Jane’s father escaped because he was a very strong swimmer. He made an oral history
record as he recalled the event many years later and Jane used his words as part of her talk.
It was a very moving story.

Last moments of the Lancastria

Jane’s father, Arthur Snow, in his
army uniform.
“He was one of the lucky ones to
escape – otherwise I wouldn’t be
telling this story” Jane Laws
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Peter Laws, Pauline van Omme, Jane and husband David Laws.
On the screen is Arthur Snow.

SPECIAL FEATURE
Reducing CO2 Emissions.
After listening to Andrew Forrest promoting his ideas for green hydrogen I researched the subject on
the internet and wrote the following article. I trust it is free of technical errors but if you find this is
not so, please bring it my attention by mail to 15 Mileti Rd Lesmurdie 6076. It has not been peer
reviewed.
What is Andrew Forrest planning to do with green hydrogen? He wants to contribute towards saving
the world by reducing global CO2 emissions and grow his business, Fortescue Future Industries, to be
bigger than Aramco and make another fortune.
He first wants to replace coal and natural gas generation of electricity, which emit CO2, with green
hydrogen where no CO2 is produced in the manufacturing of the hydrogen or in it combustion.
He has committed to spending 10% of Fortescue Metals’ profits on FFI projects, and has set a
deadline to find, develop and build, around the world, assets capable of supplying 15 million tons of
green H2 annually by 2030.
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Annual global production of hydrogen( H2) is about 90 million tonnes and the bulk of it is used to
make ammonia (NH3) or in oil refining. About 50% of the H2 is made in a process called steam
methane reforming (SMR), 46% from coal and oil and 4% by electrolysis. Methane ( natural gas
CH4), air ( O2 and N2) and water are fed into this high temperature SMR process and out comes H2,
CO2 and nitrogen (N2). The CO2 is vented to the atmosphere as is the N2 unless it is to be used in a
downstream process.
H2 produced by SMR will cost approximately 3 times the cost of the natural gas per unit of energy
produced. If natural gas costs $5.70/Gj then the H2 will cost $17.10/Gj. (Gj means gigajoule which is
a unit of energy and is equal to 278kWh and a kWh is the energy used if your oven drew 1000 watts
of power for 1 hour). We speak of a litre of petrol but we talk about a kg of H2. A kg of H2 is the
same quantity whether it is gas or a liquid, and 1 kg of H2 has an energy content of 33.3 kWh, low
heating value. H2 + 1/2O2 = H2O (gas) low heating value of 33.3 kWh/kg. ( 1 kg of petrol has an
energy content of 13 kWh)
If you are paying $17.10 for 278kWh of H2 then 33.3 kWh will cost $2. Which is $2 per kg. This is
how the target price for green H2 of $2/kg is derived. Clearly the cost of SMR H2 is very much
dependant on the cost of CH4.
Green H2 is currently being produced for about $6/kg. That would have to be as a gas at the plant
where it was made. I say this because 1kg of H2 purchased for your car at a service station in the USA
will cost about $15/kg.
What will the impact be on Australia for gas turbine generated electricity prices if green H2 replaces
CH4? Finding out what a company, operating a gas fired turbine generator, pays for gas is difficult to
come by. The gas is purchased on a long term confidential contract and the spot price of gas is all over
the place in recent years. For this exercise I have used $10/Gj.
With the heat content of CH4 at 13.4 kWh/kg, 1 Gj requires 20.74 kg of CH4. For H2, 1 Gj requires
8.35 kg of H2. So the 1Gj of CH4 cost $10 and 1Gj of green H2, at half the current price of $6/kg will
cost 8.35 x 3 = $25. The assumption is made that 1 Gj of energy into the gas generator will make the
same amount of electricity for different fuels. I don’t know how valid this assumption is, and I got out
of my depth trying to research the answer, but the above numbers say the H2 produced electricity will
be 2.5 times more expensive. My hunch, based on the relative volumes of the combustion products, is
that the CH4 will make more electricity and the H2 produced electricity will be more than the 2.5
times indicated above.
So green H2 looks too expensive based on above assumptions. The reasons for this will be looked at
below.
If the CO2, made by SMR, was separated from the H2 and N2 and stored deep under ground
permanently, sequestered, the H2 could be considered green. But the cost of sequestration would have
to be added to the cost of making the H2. Forrest scoffs at the suggestion that sequestration will be
mastered because it is not doing very well at present and it will undermines his green H2 push.The gas
going up the stack of coal fired power plant is about 15% CO2 and it is a big deal to separate that out
before sequestering.
On the subject of sequestration, an exciting development (2012 to present) is the Allam-Fetvedt Cycle
for generating electricity via a gas turbine using CH4 and oxygen, as opposed to air, to heat a
recirculating stream of CO2. The efficiency is approximately 60% and the off gas is around 95%
CO2, tailor made for sequestration. One has to address the issue of where to site the power plant - is
the CO2 piped to where it will be sequestered, or are new transmission lines built from the remote
power plant and where does the CH4 come from? See the following link for details https://www.powermag.com/inside-net-power-gas-power-goes-supercritical/
1
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If green electricity can do the job, don’t use green H2 in a bid to lower CO2 emissions. For example
don’t heat the home or cook with H2 when a reverse cycle air conditioner and an electric stove will do
the job.
Green hydrogen is made by electrolysis, splitting water into H2 and O2 with direct current electricity,
using green electricity that is normally wind or solar in origin in Australia plus 24/7 hydro or nuclear,
in other parts of the world. AGL’s 200MW Silverton Wind Farm is expected to generate
approximately 780,000 MWh/yr which is 44% of what would be generated if it ran at name plate
capacity for 365 days and 24 hours per day. The 44% is the annual capacity factor. In general the
factor is between 0.2 and 0.4 for land based wind farms. The wind farm life is expected to be 25
years.
In calculations to follow I say a wind farm with a name plate capacity of 1GW and an operating factor
of 0.4 will output 1GW for 9.6 hours ( 24x .4 = 9.6). This is a simplification - it’s output will vary
between some controlled minimum to 1GW for perhaps 15 hours of the day and be zero for the
remainder. But over the average day it will generate 9.6 GWh. And when it is below the average it
will generate less and vice versa.
Solar PV farms have an annual capacity factor of approximately 20%. The panels have a life of 25
years, in the absence of destructive weather events and the inverter about half that time.
These operating factors of between 0.2 and 0.4, put numbers to the expression when the wind doesn’t
blow and the sun doesn’t shine and these values are so very consequential because they are nowhere
near the value of one. After paying for a wind or solar farm and expensive transmission lines from
their remote locations, more money has to be spent on another energy system to provide 24 hour
supply.
In Europe they have been cruising along with their historically proven wind operating factors. But a
wind drought has seen the poo hit the fan - or would have, had the fan been turning.
In SA over June 9,10 last year, the wind farms generated 46000 MWh, 63% of total generation and
then on June 11,12 it amounted to 4800 MWh, 8.7% of total generation at which point SA used the
extension cord to Victoria to get them out of trouble. This article is about Australia, WA is not
connected to the national energy grid.
Australia has to get its labour productivity up from a miserable 0.5% growth to at least 1.5%. This
requires business and government to innovate, adapt and evolve.
From the 1970’s to early 2000’s we had inexpensive, reliable and plentifully energy. From then to the
present the price of electricity has shot up and the reliability has gone down. The schemozzle we now
have with our energy system, power cost and reliability, is not what was meant by innovate.
I reckon the issue of reliability of supply can be sheeted home to the green renewable sourcing.
Explaining the cost rise is complicated given the bill is made up of 4 components. Distribution - the
largest component, the cost of the electricity, the charge from your retailer and government charges
to pay for the subsidies they hand out to green schemes.
As more wind and solar are added to the grid the demand on coal fired power stations reduces and
they struggle to make a profit, because unlike WA they are paid only for what power they make and
not for being available to provide power, and shut down. The power supply taken out of the grid by
the planned closure of the 2880 MW Eraring power station, will require more wind and solar capacity
to be built. Building a 700MW battery to take care of system inertia will address the resistance of the
system to momentary changes in supply and demand but to rely on it for the intermittent supply
arising from its shutdown is courageous.
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When water is electrolysed by direct current into hydrogen and oxygen, the electrical energy used to
make 1 kg hydrogen, at approximately 80% efficiency, will be 50 kWh. Making 1 kg of H2 by the
SMR process used 41 kWh. That is not a green H2 project destroying difference.
1 litre of H2 gas at normal temperature and pressure will contain 0.09 grams. 1 litre of petrol contains
737grams of fuel. Forrest has acknowledged there is an issue with transporting H2 but says it is being
worked on.
Turn the gas to a liquid at -253C and you will have 70 grams/l and an energy density of 2.33 kWh/l.
To turn 1kg of H2 to a liquid will use 10 kWh. So the energy to make the green hydrogen and turn it
into a liquid is 50 + 10 kWh which is 1.8 times the energy in the 1kg of liquid hydrogen.
Using the same bulk carrier, the LNG cargo will be 6 times heavier and contain 2.5 times more energy
than a cargo of liquid H2. LNG bulk carriers don’t have sufficient insulation to transport liquid H2 so
new tankers have to be built. I am uncertain what impact these numbers have on the shipping cost per
unit of energy.
Transporting H2 long distances is a financial penalty for the green H2 project.
From my searching of the internet I have found a lot of R&D into metal hydride storage but found
nothing superior to liquid H2. This is concerned with the weight and volume of the metal hydride
holding a kg of hydrogen and what has to be done to then release the H2.
The cost of making the green H2 depends on the cost of green electricity, the cost of the electrolyser
plant and the utilisation factor or hours in a day that it is operated. This last factor means the
intermittent supply of power will cost the green H2 project if they shutdown when no green power is
available. The operator has to charge more for the the H2 produced over say 1/2 a day to pay off the
the loan taken out to build the electrolyser.
A 1 GW electrolyser drawing 50 kWh per kg of H2 will produce 20 tonne/hr of H2. If it operates 24
hours/day it use 24 GWh of power. If a wind farm with an operating factor of 0.4 is supplying the
power, the 24 GWh of power will have be supplied in 9.6 hours so the wind farm has to be rated at 2.5
GW (9.6 x 2.5 GW = 24 GWh). (This is the simplification I flagged above but I do not believe it
invalidates the concept of the steps needed to maintain a 24 hour operation if not connected to the
national energy grid. It maybe that the electrolyser is always powered from a 1 GW battery in order to
achieve a consistent supply of power. ) While the wind farm is operating, 1 GW will run the
electrolyser and 1.5GW will charge the batteries. If the batteries are rated at 1GW each they probably
each hold 1.3 GWh so there will be 14.4/1.3 = 11 batteries to the nearest whole number.
This does not look too flash. A wind farm 2.5 times bigger than it need be and 11 big 1 GW expensive
batteries because it only operates for 9.6 hours per day using free wind energy. The SA Elon Musk
battery rated at 100MW and 129 MWh cost $90 million and it is 1/10th the size of the 1 GW battery.
Solar would look worse with 0.2 operating factor.
The Tesla car battery and the enormous ones they build to provide power back- up on the electricity
grid, are numerous small lithium ion batteries stacked together. They have a positive side and a
negative side and in between is the electrolyte. This is usually composed of a lithium salt dissolved in
an organic solvent that is flammable and if overheated during recharging catches fire, fortunately not
very often. Where the oxygen comes from to sustain the fire is a bit of a mystery as the components
are supposed to be sealed. Maybe the sealing is ruptured. The lithium atoms inside the structure of the
graphite anode, if exposed by a fire, should behave like lithium metal and readily react with water if
applied, to liberate hydrogen and add fuel to the fire.
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An ASX listed energy company, who put out a report to the market on their plans to make H2 north of
Perth, indicated they will go to the expense of building both a solar farm and a wind farm to increase
the availability of green power to their electrolyser. Their solar farm in stage 1 is indicated as having
an operating factor of 0.26, the wind farm is 0.43 and the electrolyser 0.64. They have virtually added
the two operating factors which implies there is remarkably next to no concurrent power generation.
So I asked them how many hours in the day were they planning to run the electrolyser and what was
the variation in MW expected to the electrolyser. They replied that to protect their IP, that information
was at present confidential. They indicated the levelized cost of green hydrogen varying between
$3.11 and $5.62 per kg of H2 for the various project stages.
Forrest may consider a concentrated solar power plant to provide 24 hour of power. Since the
concentrating mirrors follow the sun I will assign an operating factor of 0.35. It heats a salt to a
molten state at around 600C and the heat energy is stored and/or used to make steam and generate
electricity. Mainly due to the size of the latent heat of condensation of steam, the efficiency of the
electrical generation will be about 40%.
So the electrolyser needs 24 GWh of electricity and it will get that from 24/.4 = 60 GWh of stored
heat. This 60 GWh has to be produced in 24x.35 = 8.4 hours. Therefore the rated capacity of the solar
plant is 7.14 GWth ( 7.14x8.4 = 60). This gets to be a very expensive way to get a utilisation factor of
100% for the electrolyser plant.
The above looks at what is required if a factory making H2 and operating 24 hours per day, has to do
if powered by intermittent green energy. What happens if it is a city wanting to run on renewables
when the coal and gas generators aren’t there to back up?
The French Parliamentary Office for Scientific and Technical Assessment concluded in 2021 that only
nuclear or hydropower can realistically produce green hydrogen since the cost of H2 from wind and
solar would be 4 times as great. The lengths I outlined above on what you have to do to make H2 24/7
from wind and solar demonstrates why it should cost more. Will nuclear power in Australia save the
day?
If your country possessed sufficient 24/7 hydro and or nuclear, you would not need green H2 for clean
electricity generation or H2 fuel cell cars. But you would want it for other things like NH3 production
and green steel.
So the green H2 project in Australia is faced with serious transportation and cost of production issues.
Nuclear power may offer a solution but it has to prove its cost competitiveness. Those who fear it
won’t change their mind but are they a minority?
In the US, the department of energy and private industry are spending serious money in a competitive
program, using the latest available reactor science and engineering, to demonstrate the best new
generation IV nuclear reactors ( modular and notionally less than 300MWe units). The time frame is
about 7 years, so by 2028 the aim is for the USA to start rolling out these modular reactors for they
see a role for nuclear power to tackle CO2 emissions. This R&D is the smart way to spend money to
reduce CO2 emissions.
The intent with the modular reactors is to improve their cost competitiveness and reduce the amount
and nature of the spent fuel. Their use may be mostly concerned with keeping the lights on when
wind and solar can’t do it because the financiers will have capitalised on the general public’s fear of
waiting for an effective solution to global warming.
Power generation in the US is 60% by fossil fuels, 20% by nuclear and 20% by renewables. In France
it is 78% nuclear and 19% renewables and they pay 20 cents/kWh while in Germany which is pro
green and anti nuclear they pay 32 cents/kWh. In Australia it is coal 54%, gas 20%, oil 2%,
renewables 24%.
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As an example of one of the competitors in the US competition, google Natrium Reactor Terra Power
and travelling wave reactor. Here you will see that Bill Gates and Warren Buffet are banking on the
success of the new modular reactors.
Before Australia can get a new generation modular nuclear power station, the government of the day
has to convince the voters to support it in removal of the 1998 legislation that bans nuclear power
generation.
I don’t know enough about climate science to want to get into arguments about global warming. I am
OK with the physics that says rising CO2 levels in the atmosphere will absorb a higher percentage of
the infrared radiating from the surface of the earth and cause warming. I have a problem with the
accuracy of the IPCC climate model that is supposed to tell us what the average global temperature
will be as the ppm of CO2 climbs from the present level. The IPCC talks about the rise in average
global temperature from preindustrial times of the 1890s. My understanding is that that temperature
was approximately 13.7C.
Tim O’Brien

FROM THE EDITOR
This is the longest Network Newsletter ever! Even without Tim
O’Brien’s article it has contributions from more groups than usual
and, of course, there is the information on the coming Conference
in October which I hope a lot of people will be attending. Much
work has gone into this by the Armadale U3A Group.
Thank you to all contributors. Keep up the good work!
Deadline for the final issue for 2022 is October 15.
Peter Flanigan
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