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EDITORIAL

From the editor

W

elcome to 2021, an odd number with a positive feel about it.
What comes after 20? Twenty-one. You only get a sequence
like that every 101 years, so it must be a good omen, right?
Let’s hope so. Last year wasn’t exactly a festival of good times.
There was a lot to fear in 2020, with covid-19 tipping Australia
into its first recession in 29 years. Here we are a year later with a lot
of debt and still no direction on Commonwealth energy policy.
Did anything good happen last year? Actually, yes. In his round-up
of the year on page 12, Clean Energy Council CEO Kane Thornton
underlines how ambitious targets set by the states combined with
clear direction from the Australian Energy Market Operator and the
Energy Security Board have set up the renewables industry for a
period of cracking growth. “Following such a strong 2020, there’s no
reason to believe that the industry won’t have an even better year in
2021,” Thornton writes.
If you’re wondering where a lot of that growth will be, just
compare the Wind Map of Australia in this edition with last year’s
map. This year there are almost twice as many dots, most of them
proposals for new projects. Yes, they’ll be stuck in the approvals
queue for a while — and some might never be built — but just look at
all that positive sentiment! The full story on wind starts on page 38.
Apart from raw generating muscle the transition to renewables
will also require a lot of smarts, and this issue sets a new
EcoGeneration record for mentions of virtual power plants.
It’s complex stuff, but no trouble for someone like you. Enjoy!

Jeremy Chunn
EcoGeneration editor

THE ECOGENERATION EDITORIAL BOARD
Dr Bjorn Sturmberg is a research leader in the battery storage and grid integration
program at the Australian National University, where he works on research, development,
demonstration and commercialisation of low-carbon electricity and transport systems. His
background includes a PhD in theoretical physics, an Innovation Fellowship from the Myer
Foundation, implementation of Australia’s first solar and storage apartment microgrid and
leading a startup that makes solar work for rental properties from inception to acquisition.
Marija Petkovic is the founder and managing director of Energy Synapse. Marija is a leading
expert in wholesale energy markets and the transition to clean energy. She has worked
internationally across Australia, New Zealand and the United States, where she negotiated
clean energy deals up to $1 billion in value. Marija and her team advise project developers,
investors, retailers, corporates and government on renewable energy, storage and demand
response projects. Her analysis is regularly featured in mainstream and industry media.
Robbie Nichols joined the Clean Energy Council in 2016 and serves in the role of technical
team leader. He is a third-generation electrician with more than 30 years’ experience in the
electrical industry and more than 10 years’ experience in renewable energy. His roles have
included electrical contracting, manufacturer’s technical support, inspections and audits. As
technical team leader at the Clean Energy Council Robbie enjoys the opportunity to help
raise the bar in the industry.
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Jacqui Fetchet is an energy lawyer at a major law firm working across the commercial,
regulatory and financing aspects of clean energy development in Australia and Asia and has
a background in energy and climate change policy. Jacqui was a youth ambassador to the
UNFCCC Paris climate conference in 2015 and was selected to attend Climate Reality
Leadership training in 2019. She participated in the C40 Women4Climate mentoring
program in 2019 and founded Bright Sparks, a clean energy community for young people.
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News in brief
NEW TECHNOLOGY, NEW PROJECTS, NEW IDEAS

Hydrogen to power
remote microgrid

Small turbines
power phone towers
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Victoria backs renewables
with $540m booster shot
The Victorian government has committed $540 million to the
development of six renewable energy hubs in its pursuit of
sourcing half its electricity demand from solar and wind by
2030. The Labor government’s pledge to the rollout of
gigawatts of renewables was seen as an endorsement of the
Australian Energy Market Operator’s recommendations for
improvements to transmission in the state.
“We’re driving our economic recovery from coronavirus
with renewable, reliable energy that will save families money
and support tens of thousands of Victorian jobs,” Victorian
Energy Minister Lily D’Ambrosio said.
The budget also supports state energy efficiency schemes,
the emerging renewable hydrogen industry and the
development of offshore wind to the tune of $108 million. Grid
matters have been the most challenging issue in Victoria for
large-scale renewable energy developments, as is evident
from recent experiences in the West Murray Zone.
“REZs would allow for the efficient development of muchneeded transmission infrastructure in a way that benefits
generators, local communities and Victorian consumers,” said
Clean Energy Council CEO Kane Thornton.

Off-grid telecommunications towers
provide vital services across the country
but they are tough to access. A wind
turbine with a diameter of just under one
metre is proving to be a powerful asset in
hard-to-reach places, with the Australian
Renewable Energy Agency supporting the
Australian-developed technology with
$341,990 in funding.
Diffuse Energy will deploy the funds as
part of a $922,307 project to install its
500W wind turbines at 10 off-grid
telecommunications towers across
various locations in Australia.
Telecommunications providers in
Australia rely heavily on diesel
generation to power their off-grid sites,
which can leave them exposed during
bushfires and floods.
Founded in 2018 out of the University
of Newcastle, Diffuse Energy will use
the project to validate its technology

for the global telecommunications
market, which is expected to spend more
than $US3.4 billion on distributed
energy solutions by 2024.
Diffuse Energy co-founder and CEO
Joss Kesby said a nationwide rollout of its
wind turbine technology could displace
17GWh from fossil-fuelled generation a
year, equivalent to $43.9 million in
savings of diesel fuel, transportation
costs and generator maintenance.

The crew from Diffuse are fans of wind power.

Image supplied; EQRoy; SevenMaps

Government-owned West Australian electricity company
Horizon Power is planning to build Australia’s first remote
microgrid using renewable hydrogen generation. The
demonstration project in Denham will utilise solar and
renewable hydrogen generation and storage to provide
526MWh of dispatchable renewable electricity.
The plant will consist of a 348kW hydrogen electrolyser with
compression and storage and 100kW fuel cell, alongside
704kW of solar to power the electrolyser. If the project is
successful, Horizon Power will look to scale up the solution
with increased hydrogen and solar penetration and replicate
the technology in other
remote power systems.
Denham, halfway up the
coast of Western
Australia, has been
chosen for its wind and
solar resources and the
need to replace the ageing
diesel power station. While
renewable hydrogen is not
currently commercially viable,
the aim is to test the capability
of hydrogen as a dispatchable
power source in remote
power systems.w
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NEWS IN BRIEF

CEFC and TransGrid support Snowy 2.0 connection

Australia’s biggest battery is a step
closer with the CEFC committing $125
million to help finance the development
of grid infrastructure critical to the
delivery of the Snowy 2.0 pumped hydro
project. In its first major grid
infrastructure investment, the CEFC will
fund TransGrid Services to increase the
amount of reliable and secure electricity
to the NEM.
TransGrid will use the funds to
design, construct, operate and
maintain a new 330kV switching
station and transmission lines as
part of its agreement with Snowy
Hydro to provide connection

services for 30 years. Snowy 2.0 will
support new Renewable Energy Zones in
southern NSW, including 1.9GW of
renewables projects in construction or
under development.
“Investment in new storage,
transmission and related infrastructure is
essential to support the security and
reliability of the grid during Australia’s
clean energy transition,” said CEFC chief
executive Ian Learmonth.
“Snowy 2.0 offers large-scale energy
storage and quick-start electricity
generation during peak demand,
providing critical security and reliability
services to the NEM.”

The Snowy Mountains hydro-electric scheme is set for a major upgrade.

Distributed energy market
trial for Victoria
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Molong buzzes to life
Central-west NSW experienced a step up in its energy levels in
December with news that EPC contractor GRS had energised
Amp Energy’s Molong Solar Farm, a preliminary step towards
commissioning and the start of grid-connection tests. The
80-hectare project contains 89,088 PV modules and 1,024
solar trackers, for an installed capacity of 39MW.
Once the installation reaches 100% production capacity it
will supply energy to around 11,000 Australian homes, saving
about 53,585 tonnes of CO2 emissions annually.
Molong Solar Farm is the fourth project Spanish-owned GRS
has energised in Australia.
“The completion of the Molong Solar Farm, completed on
time, is another successful development in our growing
Australian operations,” said GRS Australia managing director
Carlos López.

FiledIMAGE ; Image supplied

The Australian Energy Market Operator, network AusNet
Services and retailer Mondo Power have partnered on a trial of
distributed energy resources in the Hume region of north-east
Victoria. The trial — Project Edge — aims to coordinate the
development of a replicable model for trading of electricity and
grid services from DER that can be expanded across the NEM.
The three-year, $28 million project, with $12.9 million in
funding support from ARENA, will create a prototype market
for DER to be dispatched and traded as part of the NEM.
Registered market participants, using customers’ DER, will
submit bids to the market platform and in turn will make these
bids visible to distribution networks to increase the reliability
and resilience of the whole system. Project Edge will initially
involve around 50 residential customers but then scale up to a
thousand residential, commercial and industrial customers.
The trial will provide AEMO, AusNet and Mondo visibility and
active control of the DER, helping to reduce electricity costs
for customers and managing challenges associated with a
decentralised grid.
ARENA’s funding will assist the development of the software
and systems underpinning the first DER marketplace in
Australia, with the aim of providing necessary insight and
visibility over the distribution electricity system to AEMO and
network operators to optimally balance the provision of grid
services, ancillary services and energy from DER within the
operational constraints of the distribution network.

www.ecogeneration.com.au
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INDUSTRY UPDATE

Renewable energy
breaks through into 2021

T

he first half of 2020 was a tumultuous
time for everyone in Australia, and
the renewable energy industry wasn’t
spared. Disruptions to supply chains, a
sharp fall in energy demand and a
significant reduction in wholesale electricity
prices made long-term planning impossible
and forced the industry to wait and see just
how significant the impact of the covid-19
pandemic would be, here and overseas.
However, in what was a truly remarkable
achievement, the industry was not only able
to overcome these challenges but emerge
from 2020 in a stronger position and with
significant momentum heading into 2021.
As we look ahead with a sense of
optimism, it’s worth reflecting on what
turned out to be a breakthrough year for the
Australian renewable energy industry.

THE STIMULUS TRIGGER
As Australia emerged from the worst
impacts of the pandemic in the second half
of 2020, thought turned to the role that
renewable energy could play in repairing
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the economic damage. As a result, the end of
2020 saw a flurry of new announcements
from state and territory governments, who
recognised the significant opportunity of
using renewable energy to lead their
economic recoveries from the pandemic.
This was most notable in NSW, which
made a commitment to support new
generation worth $32 billion and deliver
12GW of new renewable energy generation
and 2GW of energy storage, and Victoria,
which made big commitments to expand the
Solar Homes program, develop renewable
energy zones and push ahead with VRET 2.
Not to be outdone, Tasmania legislated its
200% renewable energy target and many
other states and territories allocated
substantial funding to support the ongoing
development of renewable energy projects
in their budgets.
Perhaps the most significant
development from these announcements
was that they crossed the political divide,
with Liberal and Labor governments alike
making strong commitments to renewable

energy. This shows that even though the
federal Liberal party remains paralysed by
division on climate policy, the states and
territories offer a viable path for the
continued acceleration of Australia’s
renewable energy transition.
While the actions of the state and
territory governments increased domestic
pressure on the federal government, several
important developments meant that
international pressure also began to mount.
The most significant of these was the
election of Joe Biden as US President in
November on the back of an ambitious
climate change platform that included
$2 trillion in clean energy investment and
the US rejoining the Paris climate treaty.
Of relevance to Australia, Biden pledged
to increase pressure on the US’s allies and
partners to raise their climate ambitions.
An increasing number of countries also
committed to net-zero emissions
throughout 2020, with major economies
such as China, Japan and South Korea all
setting targets to decarbonise their
www.ecogeneration.com.au
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Things are looking up for renewable energy in 2021 after the industry defied the challenges to
have a breakthrough year in 2020, writes Clean Energy Council CEO Kane Thornton.

INDUSTRY UPDATE

economies. As a result, more than 70% of
Australia’s trade partners have now set a
net-zero emissions target for 2050 or 2060.
More decisive international action and
the threat of carbon border taxes mean that
pressure is growing on the Morrison
Government to increase Australia’s climate
change ambitions and join the states and
territories in setting a target of net-zero
emissions by 2050.

Images supplied

GRID PROBLEMS CONTINUE
Other than the political front progress was
also evident in several other areas. Perhaps
most importantly, electricity market reform
gathered pace in 2020 following the release
of the Australian Energy Market Operator’s
2020 Integrated System Plan and the
Energy Security Board’s Post-2025 Market
Design Consultation Paper. These two
initiatives provide a comprehensive longterm vision of Australia’s future electricity
system in which large-scale renewable
energy and energy storage is complemented
by a vibrant market of rooftop solar, home
batteries and electric vehicles.
However, while long-term planning is
progressing well, 2020 highlighted that
several short-term challenges remain. Grid
congestion and complicated grid-connection
processes continued to plague the industry
in 2020, with the most prominent example
the curtailment of several wind and solar
projects in the West Murray region of
Victoria and NSW. While the announcement
of designated renewable energy zones in
Queensland, Victoria and NSW will go a
www.ecogeneration.com.au
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long way towards solving these issues by
providing dedicated transmission links, grid
connection and grid congestion continue to
put a significant dampener on short-term
investment decisions.
The expansion of Australia’s biggest
battery and several new battery
announcements meant the utility-scale
storage sector made considerable gains in
2020. New large-scale batteries were
announced in a number of states and
territories during the year, including a
300MW battery in Victoria and a 250MW
system in South Australia.
While previous predictions that the
battery market was poised to take off have
not eventuated, the significant private
investment backed by substantial
government support this year mean it is
safe to say the battery boom is well and
truly underway.
In addition to the strong progress made
on market reform and the gains made by the
battery sector in 2020, rooftop solar
reported its fourth-straight record-breaking
year and corporate power purchase
agreements were at their highest-ever level.
Despite the impact of covid-19, Australian
households continue to install rooftop solar
to manage their power prices and contribute
to climate action.
Only a few years ago the idea of renewable
hydrogen being a major export commodity
was considered science fiction. But 2020
delivered a raft of pilot projects, strong
government ambition and tangible support
programs. The opportunity for Australia to
become a global clean energy superpower
has been recognised and real momentum
was built throughout 2020.
In a year in which so many other
industries experienced considerable
hardship, the outstanding performance of
the renewable energy industry dispelled any
lingering doubts about its ability to lead
Australia’s energy transition and emissions
reduction efforts.
Following such a strong 2020, there’s no
reason to believe that the industry won’t
have an even better year in 2021. As the
economic situation improves, work will

begin on making the commitments
announced in 2020 a reality. This will result
in significant project activity in all the states
and territories, particularly NSW and
Victoria, creating thousands of jobs in
regional areas and pumping much-needed
investment into the national economy.
In addition, the large-scale storage sector
will see a massive boost as more utility-scale
batteries are commissioned and work
continues on Snowy 2.0 and Tasmania’s
Battery of the Nation project.

ANOTHER BIG YEAR AHEAD
Reform of Australia’s electricity system will
also continue throughout the year, with a
key milestone set to be the release of the
final recommendations of the Energy
Security Board’s Post-2025 Market Review
in the middle of the year. This is expected to
reinforce the centrality of renewable energy
in Australia’s energy future by offering
solutions to existing problems and ensuring
that the system can effectively respond to
the challenges presented by a renewablecentric electricity system.
Politically, the pressure on the federal
government to increase its emissions
reduction ambitions will only grow in 2021.
Domestically, the government will be
stuck between the proverbial “rock and a
hard place”, with the strong policies of the
states and territories on one side and the
government’s own recalcitrant
backbenchers on the other.
Pressure will also grow internationally
as climate change action is increasingly
integrated into foreign policy, raising the
prospect of carbon border taxes if Australia
continues to resist calls to increase its
ambition. If no significant action is taken,
this is likely to come to a head at the
COP 26 conference in Glasgow towards the
end of the year.
Following a year that started with
trepidation and uncertainty, the remarkable
achievements of the renewable energy
industry in 2020 put us in an excellent
position to build on the gains made in 2020
and further accelerate Australia’s renewable
energy transition in 2021 and beyond.

Kane Thornton has more than a decade’s experience in energy policy
and leadership in the development of the renewable energy industry.
His column is a regular feature in EcoGeneration, where he analyses
industry trends and explains the impacts of federal and state
renewable policies on the energy sector.
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VIRTUAL POWER PLANTS

‘Classic disruptor’
targets world’s largest VPP
As the economics of energy storage makes it appear more favourable, a battery sales company
is planning what it hopes will be the country’s, if not the world’s, biggest virtual power plant.

A

power shift is underway where
owners of rooftop solar systems are
facing a fall in revenue from exports
as networks and regulators tackle drooping
levels of daytime demand. The economics of
owning a battery are sure to be revised as
self-consumption of solar becomes the
obsession of households with PV.
Looking at the bigger picture, the
Australian Energy Market Operator is
wishing for a legion of battery-owners to
offer their services to enable virtual power
plants to provide services to the grid.
The ball started rolling a few years ago
and today about 11 VPPs are slowly being
knit together in various parts of the NEM,
with a particular focus on South Australia.
With bill savings from greater selfconsumption and fresh revenue associated
with membership of a VPP on offer, the case
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for storage is improving. Solar Service
Group chairman Rod Woolley felt a shift in
the wind a few years ago and by this time
next year expects the VPP offered by
Members Energy, a subsidiary of Solar SG,
to be the biggest in the world.
Solar SG and the companies aligned with
it sell and install batteries, which allows
Members Energy scope to construct a
significant virtual power plant from its
10,000 customers and anyone else in the
NEM who wants to sign up, particularly if
they are in NSW, Victoria or the ACT.
By the middle of 2021 he expects the
Members Energy VPP to include about
6,500 batteries.
Participants will have to start rolling in
fairly swiftly to hit that target. At the end of
October 2020, 150 customers had signed up
to the VPP, with about 400 in the queue. “It

takes a little bit of time to get people
connected,” Woolley tells EcoGeneration.
“We’ve got to test the battery connections
and comms in particular.”
Still, he’s assured it will be the biggest
VPP in Australia. “We’re confident because
we’ve got the customer base.”

LONGER THAN EXPECTED
Anyone who wants to see a successful
transition to renewables knows that VPPs
will play an important role in moderating an
abundance of midday generation from
rooftop solar. “In the early days of VPPs –
which wasn’t that long ago – there was this
sense that if you built it, people would
come,” Woolley says. “Except they didn’t.”
When batteries are privately owned, the
task of signing up participants to hand over
control of their expensive storage devices
www.ecogeneration.com.au
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everyone else is, and revenue for exports is
in decline. A better option is a smart system
that will sell excess energy when it is of
most value.
It takes a bit of explaining, he says, but
that’s to be expected when you are a
“classic disruptor”.
Like many of the other VPPs establishing
themselves around the NEM, Members
Energy is aligned with electricity retailer
Energy Locals.
Of the 2.5 million Australian rooftops that
host solar arrays only a tiny proportion –
maybe 70,000 or so – are connected to
batteries. Woolley blames the high cost of
technology and subsequent long payback
periods for a slow take-up.
When VPPs start to exercise their muscle
by freeing up value in stored solar energy,
the market will be turned on its head.
“It’s our expectation we’ll have a very
large customer base in a very short period of
time,” he says, predicting that by the end of
2021 Solar SG’s customer base will have
doubled to 20,000 and the Members Energy
VPP will be the largest in the world.

FORECAST AND HINDSIGHT
Woolley is not the only one with ambitions
in the world of virtual power plants. The
Australian Energy Market Operator is
involved with more than 20 early stage
VPPs around the country, where projects
are seeking revenue in the frequency control
ancillary services and price signal markets.
becomes a challenge. Consumers generally
don’t feel they owe energy retailers any
favours, and they suspect that no matter
how the benefits are explained to them it
will be the VPP aggregator that gets the
better end of the bargain.
This impasse between hopes for an easy
set-up of a VPP and reality inspired Solar SG
to go to its customer base and ask them what
they wanted. “We’ve done an immense
amount of work on this,” Woolley says.
For a start, it helps if you don’t call your
virtual power plant a virtual power plant.
Instead, the Members Energy VPP is called
a “Solar + Battery Members Plan”.
It might not help that many of the existing
VPPs and VPP trials in the market are
linked to large energy incumbents: German
battery-maker sonnen is now owned by oil
giant Shell, AGL owns coal and gas plants in
Australia. “You’ve got these very large – in
my view – polluters who are engaged in a
green-washing exercise and using this new
concept of a VPP as a vehicle,” Woolley says.
www.ecogeneration.com.au
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Of the 2.5 million rooftops that host PV only
a fraction — maybe 70,000 — have batteries.
When VPPs start to free up value in stored solar,
the market will be turned on its head.
Solar SG sells battery technology by
Eveready, Tesla, Hive and alphaESS.
The Members Energy VPP is targeting a
mix of revenue streams including FCAS and
spot price arbitrage and is awaiting approval
from AEMO. It is yet to trade. “We’re very
close to it,” Woolley says. It will utilise
software developed by Evergen in
conjunction with the CSIRO.

BATTERY REQUIRED
The pitch to consumers is kept simple: PV
system owners relying on feed-in tariffs are
selling into the grid at the same time

The trick for VPP projects is to refine
forecasting, so they are more assured
of picking times to sell energy when
prices are high. The consensus so far is
that one-hour-ahead forecasts are
most accurate.
Another problem for them can be
choosing to when to transact in the FCAS
market and the effect it will have on taking
advantage of looming spot price events.
No VPP will ever have perfect foresight,
and every VPP will have been able to have
done better in hindsight.
It’s a wickedly tricky space.
February 2021 ecogeneration
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What do
DER customers want?
If the energy sector wants to unlock the power in distributed energy resources it will need
to gain the support of PV and battery owners, write Dani Alexander, Scott Dwyer, Chris Briggs
and Chris Riedy from the Institute for Sustainable Futures. Here’s how it can be done.
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A

ustralia is, or will soon be, leading
That is, by flexing their load to match
households believe the market is working
the world in distributed energy.
variable renewable supply and/or at times of
in their interests. Without this trust it will
Today, one in five households has
peak demand, curtailing their solar
be a challenge to encourage the people
solar installed and there are plenty of
generation in times of negative demand, or
investing in DER to allow their assets to
neighbourhoods where more than half the
providing active or reactive power (Voltsupport the energy system as a whole.
rooftops host PV arrays. BloombergNEF
VAR) from inverter-based DER to support
STEPS TO TRUST
forecasts that about one-third of Australia’s
grid voltage or frequency.
electricity capacity will sit behind-theTo understand how to make Australia’s
meter by 2035. Distributed energy resources
high-DER future work for all customers, we
(DER) – whether they are solar, batteries or
need to understand what individual DER
demand management – are systematically
customers want and care about.
Customer
different to coal-fired power stations
For this reason, the Australian
Earned
knowledge &
and will require systematic change to
Renewable
Energy Agency (ARENA)
trust
understanding
energy management in Australia.
commissioned our team at the UTS
At the heart of this is a need to
Institute for Sustainable Futures to
focus more on people. Because
undertake the initial DER Customer
‘Super
Clear value
DER are commonly located in
Insights Series. The goal was to
installers’
proposition
homes to provide the occupants
provide ARENA and the energy
power, they rely on customers to
industry with insights on how to
purchase and operate them. People
better consider customers in future
are taking control of their own
DER projects. We undertook a
MarketSmooth
energy future through DER. By
portfolio-level analysis to investigate
ready
customer
doing so, they are becoming key actors
the
experiences of customers involved
products
experience
in the energy transition.
in 19 ARENA-funded DER projects.
However, people do not currently trust
Two reports were published: The DER
our energy system – Energy Consumers
Customer Journey, to characterise and
Australia has found that only 32% of
critically assess the journey that DER
www.ecogeneration.com.au
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customers go through to facilitate better
understanding and continual improvement
in the sector, and; DER Customer Values &
Motivations, to examine the types and
motivations of DER customers to improve
engagement in future projects.

KEYS TO A HAPPY CUSTOMER
Our analysis of the customer journey
encompassed the phases from when a
customer may become first aware of a DER
product or service offering, through the
transactional purchase and beyond as part
of an ongoing service relationship. This was
simplified into four steps: engagement and
acquisition; installation; operation and
maintenance, and; retention.
The research identified six key
ingredients that contribute to a happy
DER customer:
• Know who your customers are and the
values that drive them.
• Clearly articulate the customer value
proposition and benefits.
• Provide a smooth customer experience
throughout the entire customer journey.
• Ensure the DER products are of sufficient
commercial maturity.
• Enlist well-trained, knowledgeable
installers who know their customers.
• Trust must be earned along the entire
customer journey.

NDAB Creativity

VALUES AND MOTIVATIONS
The overarching finding of the research is
that future DER projects can benefit from
better understanding their target customer
base before developing and communicating
the product offering.
Fewer than six of the 19 projects had
formally segmented their customer base
before developing the product and engaging
the target market, which may have
contributed to the recruitment challenge.
Energy retailers, distribution network
businesses and communities took different
approaches to customer engagement.
The two energy retailers used a formal
and proprietary segmentation tool
— Experian’s Mosaic tool.
Several projects led by communities or
property developers involved customers in
the design process and often investigated
more innovative business models, improving
customer satisfaction.
However, electricity distributors were
focused on solving network constraints and
needed to approach the “mass market” –
often requiring high levels of uptake
(sometimes more than 20%) with blanket
www.ecogeneration.com.au
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Trust will need to be earned along the entire
customer journey, including identifying local
trusted “champions”, partnering with trusted
brands and keeping communication channels open.
marketing strategies. The gold standard in
understanding customers is segmentation,
however it is costly and time-consuming.

HOW TO BUILD TRUST
The finding that underpinned both reports
was that social licence of DER depends on
customer trust. Trust is critical for public
acceptance and advocacy of DER projects.
Building trust, including ensuring
fairness (or social equity), through design
and implementation will help protect future
projects from customer backlash and move
the sector closer to a customer-centred
energy future.
Customer trust in our energy market is
already low, which can be both a challenge
and opportunity for DER providers to
overcome. This may lead some customers

to seek out DER options to “take control”
of their energy or even disconnect from
the grid. However, there are already
negative perceptions for DER projects to
overcome, for example the belief that
one needs to look out for cowboy or rogue
solar installers.
Trust will need to be earned along the
entire customer journey, including
identifying local trusted “champions”,
partnering with trusted brands and
platforms, keeping communication channels
open and planning for long-term legacy.
A key question for future DER projects
is: “How does this project help build
customer trust?”
If this can be answered positively, in good
faith, we will be moving closer to a
customer-centred energy future.

SPOTLIGHT ON CUSTOMER ENGAGEMENT AND ACQUISITION
Customer acquisition was particularly challenging for the majority of DER projects
studied. This typically resulted in the process taking longer than expected or recruiting
fewer customers than targeted.
Many projects involved investing in battery storage systems, requiring customers to
spend generally more than $1,000 and accommodate a new battery unit. It was often
hard to recruit the target number of customers and, in some cases, keep them fully
engaged and responsive over the life of the trial. DER products needed to be
communicated more broadly and deeply than originally anticipated, for example by
holding community events and one-on-one (and sometimes face-to-face) conversations
with prospective customers. This was time-consuming and budget-intensive, which is
unlikely to succeed in a commercial context.
Those who had more success with this part of the customer journey undertook detailed
customer research in advance to better understand the needs of their target customers.
They also targeted communities that were already familiar with and/or had high-levels of
engagement on energy issues, such as the ANU-led Bruny Island trial or the UTS-led
Yackandandah trial. Lastly, they had more conservative customer acquisition targets.

WHAT WORKED

WHAT DIDN’T WORK

•

•
•
•

•

•

•

Carefully planned
communications and engagement
Publicity around launch events,
community forums and word of
mouth were important ways to
acquire customers
Working with local “champions”
who are trusted within the
community
Minimising steps and following up
leads quickly

•

Complex messaging and jargon
Providing too many options
Slow and/or cumbersome
acquisition processes, such as
delays due to network connection
approvals
Irregular or impersonal point of
contact, which led to lower levels
of trust, the spread of
misunderstandings and lower
rates of customer acquisition
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The VIPs in the VPP ...
putting users at the centre

F

or the past few years I have spent a lot
of time thinking about electricity, but
the installation of a solar PV system on
my house last week has completely
transformed how I think about its role in my
life. In our home, electricity is no longer a
scarce resource generated at great cost to
the planet; it is now plentiful and free, but
with a caveat: although we’d struggle to
consume everything being generated on the
roof every day (even with the new aircon),
suddenly, it matters when we use electricity.
Although our household energy use is
relatively low, we use electricity when we
need it. This means that, apart from doing
the washing in the middle of the day, there’s
a limit to how much we can reduce the
evening consumption.
The next step on my solar journey is to
explore ways of storing my energy wealth
for use during darker times. When the
aircon arrives we’ll try storing “coolth” to
moderate the hot evenings. Like many
Australian houses, however, ours is poorly
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insulated. So, until we can afford to replace
the gas hot-water with an electric heat
pump, thermal storage may be impractical.
My thoughts are therefore turning to a
battery: would it help us to take control and
use more of our solar generation, rather
than letting a retailer sell it on to the
neighbours at a tidy profit? And does it make
sense financially? Maybe I should wait?

THE RIGHT TIME TO BUY
My experience is far from unique. Over the
past few months my colleagues at the
University of NSW and I have talked to 47
energy users in interviews and focus groups.
Some 60% of them have solar but only a few
have invested in batteries. When they have
it’s usually to ensure a secure energy supply,
increase their solar self-consumption or
their energy independence. Like me, many
others are waiting for “the right time” to
buy a battery, which they variously define
as: in three-to-five years’ time; when the
price of a battery drops; when they are no

longer offered a 21c feed-in tariff; when they
can access a government grant; after they
have installed a larger solar system, or;
when they can afford an electric vehicle.
Our research is part of a project being led
by Solar Analytics and funded by the NSW
Department of Planning and Environment.
We wanted to discover the conditions under
which energy users would participate in a
virtual power plant (VPP).
VPPs are emerging as a promising new
technology to help solve many of the issues
facing the electricity system, including the
challenges of adapting to high penetrations
of intermittent renewable generation.
Small household batteries, installed
behind the meter, can be orchestrated to buy
and sell electricity on the wholesale market,
respond to critical demand peaks in the
distribution network and provide frequency
and voltage control. Distribution network
service providers can reduce or avoid costly
upgrades, while battery owners access a
“value stack” of income streams to pay back

Adam Calaitzis; Image supplied

Only by guaranteeing battery-owners flexibility and fair value will architects of
virtual power plants realise their goals, writes Mike Roberts.
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their investment costs. It’s win-win, right?
While we’ve been learning from
consumers, Solar Analytics has been
assessing the size of this value stack. More
than a thousand NSW rooftop solar systems
with Solar Analytics monitoring have been
used as a testbed to simulate the operation
of distributed batteries and to calculate the
potential revenue available through
different modes of operation, participating
in various markets. Access to such markets
is being developed through a partnership
with GreenSync, while data and information
exchanged with the three NSW distribution
network companies is helping us to assess
the network impacts and benefits.

Adam Calaitzis; Image supplied

MAKING INTRODUCTIONS
The first thing we discovered in talking to
energy users is that very few have a clear
idea of what a VPP is, which is not
surprising. Most of our participants, even
Solar Analytics’ highly energy-engaged
customers, understood it as a way to share
their excess solar generation, perhaps
through a microgrid or local energy trading.
Once the concept was explained, a few
were enthusiastic about being part of a VPP,
but many were ambivalent.
For people who have bought a battery,
whether for energy security or to increase
solar self-consumption, ceding control of
the battery to an external organisation
requires them to upend their understanding
of what the battery is for.
Rather than being the next logical step on
their “solar journey”, VPP participation may
require a conceptual U-turn. Paradoxically,
www.ecogeneration.com.au
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energy users who have yet to start on this
path may find it easier to engage with the
idea of a battery as an automated black box
that delivers financial benefits.
Nevertheless, although the potential of a
VPP to reduce the payback time is attractive
to battery purchasers, only a small minority
of our participants considered the VPP as a
purely financial proposition. Most were
prepared to sacrifice some of the financial
benefit to retain some control over the
battery: a percentage of capacity reserved
for household use or a limit to the number of
“VPP events” each year, and – almost
universally – the ability to opt-out from
individual events or from the VPP itself.
Fortunately, initial findings from the VPP
simulation showed more than 40% of the
value of a VPP was generated on just seven
days of the year, so there is potential for
users to participate in a VPP and maintain
control over their battery on all other days.
The FCAS markets also present an
opportunity to combine healthy returns
with minimal disruption to consumer
autonomy. Unlike wholesale energy trading,
which regularly charges and discharges the

how the financial benefit of the VPP is being
shared. Understanding of the broader
(network, community and environmental)
benefits of a VPP would make some of our
participants more likely to relinquish
control over their battery. The welldocumented low level of consumer trust in
private energy companies – especially
retailers – was also evident; many expressed
a preference for a VPP operated for
community benefit by the government or
a non-profit organisation.

THE NEED FOR TRANSPARENCY
These findings seem to conflict with what
has been the preferred model in many trials
to date – an up-front discount on a battery
purchase in exchange for a binding contract
of many years, allowing the VPP operator to
control the battery. The research suggests
that a bring-your-own-battery model with
ongoing sharing of revenues may be more
attractive to consumers. Such a model,
without a fixed-term contract, would put
the onus on the operator to continually
demonstrate value, through financial
returns, transparency and respect of

It may be possible to operate with minimal impact
on self-consumption while increasing the value
of that operation by more than five times.
battery to capitalise on price differences
throughout the day, contingency FCAS can
pay users effectively for their batteries to be
on standby, just in case there is a sudden
disruption to generation or load which
causes a frequency disturbance. Such
disturbances don’t occur very often and,
when they do, it usually only takes a few
minutes of reserve generation or storage to
bring the frequency back to its tightly
controlled 50Hz value.
The aggregated operation of distributed
batteries allows the certainty of power
availability that would not be possible for
individual systems. The modelling suggests
that, with this regime, it may be possible to
operate with minimal impact on typical
self-consumption operation, while
increasing the market value of that
operation by more than five times.
A strong theme that emerged from the
research was the need for transparency. For
some this means having detailed
information about the operation of their
battery, while others need to understand

(diverse) consumer needs and motivations.
If we get this right, and business models
are designed with energy users and battery
owners at the centre, VPPs could play an
important role in the transition to a
distributed energy system while helping
people like me get more out of their solar
than is possible with a battery alone.
Co-authored with Dr Sophie Adams, research
fellow in the Arts and Social Sciences Faculty
at UNSW, Declan Kuch, a fellow in the School
of Humanities at UNSW, and Jonathan Dore,
head of data analytics at Solar Analytics.

Mike Roberts
is research
associate at
the School for
Photovoltaic
and Renewable
Energy
Engineering
at UNSW.
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Greenbacks for greenery
… venture capital hears
the call for clean energy
Climate-conscious venture capitalists are once again placing big bets on clean technology.
Can they make money and protect the planet? The Economist reports.

T

“

o some extent, we try to scare off
investors,” admits Mateo
Jaramillo, co-founder of Form
Energy. The startup is trying to solve one of
renewables’ knottiest problems. Solar and
wind power are intermittent, so green
utility firms must store excess energy and
release it when no sun shines or breeze
blows. Large lithium-ion batteries can
discharge energy for up to four hours. Form
Energy, founded in 2017, wants to extend
that to days with a different, and
undisclosed, battery technology. In May it
announced a pilot project with Great River
Energy, a Minnesotan utility. So starstudded is its team of founders that a rival’s
boss calls it “the Travelling Wilburys of
energy storage”, in reference to the 1980s
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supergroup featuring George Harrison and
Bob Dylan. Still, Mr Jaramillo does not
expect to start scaling up until 2025.
The combination of long wait times and
unproven technology would give many
venture capital (VC) investors the jitters.
Most want to see returns in five to seven
years. Form Energy has more patient
backers. They include Breakthrough Energy
Ventures (BEV), a fund set up by Bill Gates
and supported by other billionaires; Eni
Next, the Italian oil firm’s VC arm; and The
Engine, a fund run by the Massachusetts
Institute of Technology. This reflects the
evolving nature of the green VC ecosystem,
which is teeming again after years in
relative hibernation.
In 2019 investors poured a record $US36

billion into climate-related technology, up
from $US17bn in 2015, according to
Cleantech Group, a research firm. Half the
money flowed into North American startups
(see chart). China accounted for between
15% and 30%, depending on how the sector
is defined, and Europe for another 15%.
This should spur innovation and,
hopefully, lower the relative price of climatefriendly technology even in the absence of
regulations making carbon-heavy ones
dearer. And it needs to happen across the
board, not just in energy and transport.
“When we think about decarbonisation we
have to remind ourselves that this is the
entire industrial economy,” says Mr Gates.
The International Energy Agency (IEA), a
global forecaster, predicts that a quarter of
www.ecogeneration.com.au
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THE GRASS IS GREENER
Value
$USbn

Clean tech venture capital deals*
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the reductions in emissions needed to put
Earth’s climate on a sustainable path by
2070 come from mature technologies, such
as hydropower. A further 41% come from
relatively new technologies with less than
1% of a given market, such as offshore wind
in electricity generation. Technology at the
demonstration or prototype stages (batterypowered ships or aircraft, respectively)
account for 17% apiece. That presents a huge
opportunity for investors — so long as they
have a strong stomach.

PATCHY RECORD
Green VC has a chequered past. In the late2000s it experienced a boom and bust cycle
in America and, to a lesser extent, Europe.
VC funds took a financing model designed
for software firms and applied it to
companies producing physical products,
mostly solar panels and biofuels, that take
plenty of time and money to generate
revenues. Many companies went bust. Their
www.ecogeneration.com.au
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VC backers lost more than half of the
$US25bn they had bet. Capital dried up.
Now it is flowing again. This time
investors are looking at a broader range of
clean tech. About half the deals by value go
to low-carbon transport, encouraged by
Tesla’s credulity-stretching success. In 2004
Elon Musk bought a 14% stake in the
electric-car maker for $US6.5m. Six years
later it went public and is today worth
$US385bn, more than any other carmaker.
Mr Musk’s stake alone is worth perhaps
$US72bn, just shy of General Motors and
Ford combined.
Investments are not confined to Tesla
wannabes. Impossible Foods, a $US4bn
plant-based-protein firm backed by Mr
Gates and Google, and Beyond Meat, its
listed rival now worth $US10bn, have
whetted investors’ appetite for
agricultural technology. Form Energy and
other developers of grid-scale storage are
also in demand.
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So is software. PwC, a consultancy,
estimates that of the biggest 5% of earlystage VC deals between 2013 and 2019, one
in 10 involved pure software firms. Another
six in 10 involved startups that integrate
clever algorithms with clean hardware.
The falling cost and commoditisation of
things like solar panels or batteries, the
price of which has dropped by 82% and
87%, respectively, between 2010 and 2019,
allows such firms to offer auxiliary goods
and services. Software innovations make
it possible to take this cheaper hardware
and push it beyond its previous limits,
observes Varun Sivaram of Columbia
University. Some startups are, for instance,
trying to use clever programming to
aggregate distributed energy sources, such
as rooftop solar panels or batteries, and
provide electricity to the grid like a virtual
power plant.
Investors, too, have grown more diverse.
VC firms are increasingly rubbing shoulders
February 2021 ecogeneration
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with governments, corporations, climateconscious billionaires and private equity
(PE) firms.
In 2015, 24 countries, including America,
China and Germany, and the EU pledged to
double R&D spending on clean energy over
five years. Many will fall short of that goal.
But the decline in spending in the mid-2010s
appears to have been reversed. Last year
taxpayer-funded green-energy R&D around
the world rose for the third consecutive
year, to a record $US25.4bn, accroding to
the IEA.
Governments are trying to fill funding
gaps at a later stage, too, when deeppocketed banks are reluctant to hand out
$US50m for a factory-scale project and less
risk-averse VC firms cannot afford to do so,
observes Emily Reichert of Greentown

HIGH NET-ZERO WORTH
So have rich individuals, who, like corporate
VC funds, tend to represent more patient
capital. Family offices participate in around
8-10% of deals, up from 4% in 2010. Many
act in concert, as with Mr Gates’s BEV.
Launched in 2015, the $US1bn vehicle
invests only in startups with the potential to
cut annual greenhouse-gas emissions by at
least the equivalent of half a gigatonne of
CO2 — some 1% of the world’s total. Mr Gates
has enlisted about 20 fellow plutocrats,
among them the richest men in America
(Jeff Bezos), China (Jack Ma) and India
(Mukesh Ambani). The fund is backing 40
firms and will last for 20 years.
Régine Clément, who heads Clean,
Renewable and Environmental
Opportunities (CREO), a network of 200 or

Corporations are on the lookout for new
technologies to help them decarbonise or cut
energy costs. Big business is involved in about
a quarter of deals, up from 16% in 2010.
Labs, an incubator. Initiatives such as the
EU’s long-standing innovation fund and a
new scale-up fund within ARPA-e, an
American program for advanced energy
technology, aim to help startups escape
this “valley of death”.
Corporations, for their part, are on the
lookout for new technologies to help them
decarbonise or cut energy costs. According
to Cleantech Group, big business is involved
in about a quarter of deals, up from 16% in
2010. They either invest through their VC
arms or by providing capital directly. Oil
majors including ExxonMobil have created
a clean-investment fund (though it pales in
comparison to their oily capital spending).
Energy Impact Partners is trying to set one
up on behalf of two dozen utilities, such as
Southern Company, an American one, and
Britain’s National Grid.
This year non-energy firms have
announced around $US5bn-worth of
climate VC. Amazon, an e-commerce
empire, has backed five firms, including
Rivian, an electric-van startup, and
Redwood Materials, a battery-recycling
firm. Microsoft, a software colossus,
Unilever, a consumer-goods giant, and Ikea,
a furniture-maker, have also loosened their
purse strings.
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so family offices, says that many families are
trying to be “catalytic”. Some support risky
prospects and when a product is established,
as is happening with low-carbon protein,
they take their capital and move to the next
nascent market. The Emerson Collective, a
foundation founded by Laurene Powell Jobs,
the ex-wife of Steve Jobs, Apple’s late boss,
has invested in perhaps a dozen climatetech startups through an incubator. Mr
Gates has separately founded TerraPower, a
company developing advanced nuclear
reactors, and invested in Carbon
Engineering, a firm that builds machines
which suck carbon dioxide from the air.
Green innovators are also attracting
innovative financing methods. PE firms like
Spring Lane Capital and Generate Capital
are using new funding models to help
startups escape valleys of death. In 2019
Generate lent $US100m to Plugpower to
install its hydrogen-powered forklift trucks
in warehouses of Amazon and Walmart.
The retailers pay Plugpower for the service,
and it uses the proceeds to repay the loan.
Specialised insurance firms, such as New
Energy Risk, an affiliate of AXA, a giant
insurer, help financiers manage the risk.
In September QuantumScape, a battery
startup which counts Mr Gates and

Volkswagen among its investors, said it
planned to list through a reverse merger
with a special-purpose acquisition company
(SPAC) of the sort that have been all the rage
on Wall Street this year. SPACs allow
startups to negotiate the purchase price
directly. Deals are faster and more
predictable. So are exits, which may
encourage climate-tech VCs to support
more startups.
Many are already heartened by the rapid
rise of green stocks. In the past year the S&P
clean-energy index, which tracks around 30
firms, outperformed the S&P 500 index of
big American companies (see chart on
previous page). Liqian Ma, of Cambridge
Associates, a consultancy, notes that
between 2014 and 2018 green VC
investments around the world generated
annual returns of 20%. That is double what
typical VC firms manage, and a vast
improvement over the mid-2000s, when the
average green VC lost money.

DEEP POCKETS
Deep decarbonisation will mean changing
heavy industries, too, says Mr Sivaram of
Columbia. For that, says Mike Perry, the
chief technology officer of Vionx Energy,
“You need someone with deep pockets.” His
company, which makes large-scale flow
batteries and has struggled to get financing
to build its fourth plant, is now going
through a restructuring process. “This is
not-for-the-faint-of-heart investing,” Mr
Perry concedes.
Part of the problem is that, as Mr Gates
explains, “the demand side for innovation is
missing.” That is particularly the case for
high-emitting products bought by
businesses, such as cement (which accounts
for around 8% of global greenhouse-gas
emissions) and steel (7-9%). Unlike
software, which is easy to differentiate from
rivals, “green steel is not going to be any
better than steel,” notes Mr Gates. “So there
is no market for early innovation.”
Targeted government procurement could
boost green products, as happened when the
Pentagon enlisted Silicon Valley to make
computers. In the private sector Mr Gates is
planning a fund that uses auctions to buy
clean tech with the lowest price. This, he
argues, will stimulate demand and lower
costs. With ideas like this the latest greenVC boom may protect the planet — and
avoid another bust.
© The Economist Newspaper Limited, London,
October 31, 2020
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Niche, scale or consolidate …
tough choices for C&I solar
Commercial and industrial solar companies may be overlooking an obvious
route to higher profits, writes Danin Kahn.

Image supplied
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ECONOMIES OF SCALE IN C&I SOLAR COMPANIES

Percentage of revenue

Revenue & costs per staff member

F

ollowing the voluntary administration
of Todae Solar in July 2020, I believe
its important for the C&I solar sector
to understand the challenges and
opportunities in the market. The scale of a
C&I solar company plays a critical role in its
success. Before we focus on scale it’s worth
pointing out other challenges the industry
faces, both external and internal.
External market factors buffeting the
industry include declining electricity tariffs,
lower LGC prices, uptake of offsite PPAs and
the current economic downturn.
The internal factors are declining
margins due to pricing pressure,
unfavourable contracting terms, reduced
ability to differentiate, diminishing
importance placed on track record, scarcity
of repeat business, insufficient provisioning,
uncommercial warranties and low
importance placed on O&M and service.
There is not a lot the industry can do
about the external factors but the industry
could be more forward thinking regarding
some of the internal factors. Examples may
be the development of a standard to manage
onerous customer requests and contracting
terms, or a minimum provisioning
requirement for defect liabilities and
performance guarantees.
This would benefit companies that are
appropriately provisioning by ensuring they
don’t become uncompetitive and benefit
companies that might be under-provisioning
by ensuring they have funds allocated to
manage requirements for projects they win.
Regardless of market challenges, the
industry faces a particular challenge of how
and when to scale – and the implications of
this are often overlooked.
Let’s focus on profitability as the KPI for
success in this case. In order to achieve
desired levels of profitability, companies
need to ensure they maintain operating
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costs (mostly wages) at a certain percentage
of revenue to allow some of the gross profit
generated to convert to net profit.
Companies with very few employees have
a lower cost per employee but also lower
revenue per employee. As companies grow
to about 20-30 employees the revenue per
employee increases as the company takes on
more work, but the average cost per
employee is still relatively low. This is
because most of the employees are focused
on either selling or delivering revenue –
without many support services (and likely
without robust systems and processes).
Once companies scale to 50-90 employees
we see the revenue per employee decline
and cost per employee increase. This is a
compounding negative caused by an
inability to grow revenue without more
support services and senior people that
either don’t directly bring in sales or deliver
revenue, such as IT, HR, marketing, etc.
Once this layer of management and
resource is in place it allows the business to
scale efficiently, with most new employees
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bringing in revenue. As a team grows above
80, employee costs start to decrease and
revenue per employee increases, creating a
compounding positive or economies of scale.
The profitability sweet spots are for
companies of 15-30 staff or established
companies with more than 100 staff.
Most companies are between 20 and 50
employees, likely resulting in some players
having to address some scale challenges.
If this all makes sense, it begs the question
as to why the Australian C&I PV industry is
yet to really consolidate to take advantage of
the benefits of these economies of scale.

Danin Kahn
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DREAMY EV
ROLLOUT OR
NIGHTMARE
FOR THE GRID
ALL-ENERGY 2020
As EVs very slowly replace petrol-powered cars,
networks, consumers, infrastructure companies and
policymakers must very quickly adapt their thinking
and services, according to a panel at All-Energy 2020.

E

Guteksk7

lectric vehicles will replace petrol-powered cars. Most drivers out there
don’t know it yet, and some will kick up a fuss, but it’s going to happen.
The impact of a transition to EVs goes well beyond the driving experience,
however. Electricity distribution networks and retailers have to plan for an
unknown shift in demand that, in some parts of the country, could badly stress
the grid. Consumers will have to adapt.
On the plus side there is the potential for EVs to bring a vast volume of muchneeded storage capacity to the grid, said Dr Bjorn Sturmberg, research leader at
the Australian National University’s Battery Storage and Grid Integration
program and moderator of the All-Energy 2020 panel on EVs and their
potential to provide storage capacity to the grid.
Unmanaged charging could add a third to peak demand, the panel heard, but
EVs also hold the key to creating a second grid. “EVs are another option of
transporting electricity from A to B, instead of the networks,” said Jet Charge
and Chargefox founder Tim Washington.
Speaking for EV-maker Nissan, national manager electrification and mobility
Ben Warren said the Leaf model’s CHAdeMO charging protocol – which can
charge both ways, unlike any other car-maker’s EV offerings so far – was
adopted as the national standard by a Japanese government keen to pick
solutions that could support the grid.
“The Japanese government was very proactive and adamant in this space
around energy security,” Warren said. “They saw electric vehicles as a really big
opportunity.” Warren expects other EV-makers will offer vehicle-to-grid
capability “as standards and technology improve”.
Vehicle-to-grid chargers, as yet uncertified in Australia, are expensive
technology and – even as prices inevitably fall – will always be more expensive
that residential inverters because they include a plug, Washington said.
Anyone weighing the benefits of an EV will have to look beyond the simple
economics. For a start, a petrol car is probably only used 5% of the time,
whereas an EV will not only get you around but also become an integral part of
your home energy system. Washington speculated wireless bidirectional
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As for the prospect of EV owners being
included in sharing the cost of road
maintenance via some means other than an
excise on fuel, NSW Government director
climate resilience and net zero emissions
Stephen Bygrave probably surprised no-one
in the webinar audience when he failed to
declare NSW wouldn’t follow South
Australia down that route.
“I knew this question would come,”
Bygrave said, only one day after South
Australia’s Liberal government proposed a
road-user charge for EV owners.
“Obviously, governments around the
world are concerned as the world
transitions to electric vehicles about the loss
of tax revenue.”
No-one would want a charge to slow the
transition to EVs, he acknowledged, and
governments need to balance incentives and
disincentives. “The key is timing and
equity,” he said, “but in principle, a road
user charge does make sense.”
Bygrave said NSW is supporting a five-

There is potential for EVs to benefit
the grid ... or make things worse.
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reflected in quarterly bills he considers
them as slow-acting.
A faster incentive is real-time feedback to
the technology, he said, so assets are aware
of “flexible limits” in the network as it
unfolds. The network is developing the
technology for solar, he said, but the same
possibilities apply to EVs should they be
involved in vehicle-to-grid activities.
The average PV system installed today is
about 7kW, Kauschke said, “which is about
three or four electric vehicles worth of
energy per customer generated, all during
the middle of the day … while we can fill that
trough with some electric vehicle charging
in either the slow or the fast incentive ways,
it’s still only a drop in the ocean compared
with how big the challenge is.”
As EVs fill our roads, drivers will need to
understand they won’t be able to charge at
the same price at any time of the day, said
Kauschke, “otherwise we will literally have
to upgrade the network.”

DESTINATION: PRICE PARITY
FREQUENCY ON WHEELS
Working in South Australia, SA Power
Networks future networks engineer Travis
Kauschke oversees a part of the NEM where
exports of rooftop solar around midday are
pushing demand to near zero. It’s a huge
concern because frequency in the system
relies on large spinning generators either in
the state or via the interconnector with
Victoria to be manageable.
“Distributed energy resources don’t set a
frequency; they follow one,” he said. Electric
vehicles have the potential, then, to provide
much-needed load so that the system doesn’t
“collapse and fall over”.
Other incentives to encourage midday
demand include lower tariffs and the “solar
sponge”, but Kauschke said because they are

Warren from Nissan said trials of EVs that
can discharge to the grid have shown the
extra work is good for the life of the battery.
“If you’re attached to the house, it’s not a
huge draw,” he said. “It’s actually easier on
the vehicle than driving it.”
There are no certified vehicle-to-grid
charging stations in Australia today,
Washington said, but certification for the
technology is in progress and he expects six
or seven charging brands will enter the local
market in 2021 (to compete against his
brand). “We’re excited for what that means
for grid services in the future.”
Washington said any anguish over the
cultural acceptance of EVs in a nation where
people often claim to drive farther than they
do and where V8 racing is a mainstream
television pursuit will be easily dispelled. In
Norway, where heavy government
incentives have seen new petrol cars and
EVs reach price parity, up to three in four
new car sales are electric. The Scandinavian
nation may be rich in oil, but they are smart
enough to vote with their wallets. “We’re
going to see exactly the same thing in
Australia,” he said.
Motorists in the countryside who cover
vast distances will stick with petrol, and
that’s no problem, but the majority drive less
than 400km a day. For them, there is no
reason not to switch to an EV. And besides,
EVs are just better to drive, he said. “All you
have to do is get your butt in one of those
things and you won’t look back.”
www.ecogeneration.com.au
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TIMING, EQUITY AND TAX

year program to encourage EV fleets,
doubling public charging units from the
current 153 and promoting the shift to make
buildings EV-ready. More than 2GW of
storage capacity will be added to the grid, he
said, when the state’s 8,000 buses are
electrified. The state’s EV fleets initiative
could also be expected to lead a secondhand market that would bring the cost of
EVs down in years ahead.
Washington at Jet Charge vented a couple
of views on behalf of anyone eager to bid
good riddance to the internal combustion
engine and petrol in general. For a start,
revenue raised from road user charges does
not land in a road maintenance fund.
Second, let’s not forget the stamp duty
raised from the sale of EVs.
“This idea that electric vehicles do not
contribute to the maintenance of roads is an
absolute furphy,” Washington said, before
acknowledging a sustainable road-user
mechanism is needed – as are incentives to
encourage the uptake of EVs.

Boumen Japet

charging technology is about 18-24 months
away. “Bidirectional wireless charging is
going to be absolutely key in unlocking
automated energy management for your
vehicle,” he said, pointing to the technology
already using the CHAdeMO interface
standard. Drivers will park over a charging
pad and a smart home energy system will
decide whether to charge or discharge
depending on price signals. “And we can
manufacturer those onshore, for sure.”
Going even further, Washington said
driverless autonomous vehicles will be able
to provide grid services where they are
needed and provide cheapest electricity. “It
will drive around looking for the cheapest
electricity to power your house.”

ALL-ENERGY 2020

Integrating DER into the grid
Distribution networks spoke about their efforts to
accommodate higher levels of distributed energy resources
into the grid during a session for All-Energy 2020.

Yaalan

Boumen Japet

T

he rapid adoption of solar PV across
the rooftops of Australia is causing
anxiety on parts of the grid. As
penetration of solar households reaches
more than 35% in parts of South Australia
and Queensland, for example, networks are
researching ways to manage systems so that
power quality is maintained and PV system
owners get value from their investments.
Presenting during the All-Energy 2020
session Integrating DER into the Grid, Enea
Consulting managing partner Oliver
Lacroix went over the main findings so far
from an ARENA-funded research project
with Victorian distribution networks
CitiPower and Powercor to assess the
hosting capacity of low-voltage networks.
After isolating pain points on the
networks the researchers built a “power
flow model”, or digital twin, of affected
areas to simulate increasing levels of PV.
They found six areas out of 10 surveyed
were in breach of 40% PV penetration for
more than eight hours a day. It’s a problem
that will only get worse. The solution is to
increase network hosting capacity, but how
do you do that?
The team identified three methods at the
network end to explore: increase taps
(manually adjust voltage levels on
transformers) or develop an on-load tap
changer or low-voltage regulator.
At the customer end, the researchers
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wanted to look at obvious solutions such as
the rollout of smart inverters to optimise
exports and the adoption of batteries.
For the network, Lacroix said the best and
cheapest solution is additional taps to lower
voltage. Smart inverters significantly reduce
voltage rise, he said, and offer the highest
net benefit – but the payoff is curtailment.
Perhaps surprisingly, residential storage
was found to have no significant impact
because household batteries typically
charge before noon, the most critical point
of the day for exports.
Lacroix offered six recommendations:
allow flexible/dynamic export limits;
promote smart inverters; consider
mitigation measures to complement smart
inverters; upgrade transformers during
replacement activities; build more power
flow models for other networks, and;
explore potential for batteries.

THE SUN IN SOUTH AUSTRALIA
The problem of surging solar exports
pushing demand to extreme lows is most
evident in South Australia, where rooftop
PV – at about 1.5GW – is the largest
generator. For one hour on October 11, for
example, PV supplied 100% of demand.
SA Power Networks future networks
program manager Alex Ward doesn’t
necessarily feel this is a bad thing. “We
continue to see more and more records

broken, which is encouraging to see,” he
said. With exports limited to 5kW and one
in three customers owning PV systems,
SAPN is seeing congestion and localised
high voltage issues in parts of its network.
The network can only host 1-2kW of exports
per customer, Ward said.
There are two choices: maximise hosting
capacity with better voltage regulation, and/
or; increase utilisation of hosting capacity
through higher levels of self-consumption
and smarter loads, such as scheduling
charging of EVs and hot water systems “to
soak up some of that generation”.
The network is involved in an ARENAfunded virtual power plant to facilitate
integration of DER into the grid, where
Tesla batteries and inverters by Fronius,
SMA and SolarEdge in 1,000 homes
communicate using SwitchDin smarts in a
coordinated effort to calm voltage levels.
The 5MW VPP is demonstrating its
capability, Ward said, showing a chart for
one household where a Tesla battery is
charged and discharged to help stabilise
energy market voltage levels. The flexible
export limit for households varies
throughout the day between 5kW and
10kW, and the VPP operators’ hopes are to
extend the VPP from 5MW export
capability to 10MW.
For the trial, SAPN built a standard web
API to identify battery locations and
monitor voltage and flexible export limits. It
is working on a flexible exports offering for
systems under 200kW. “Flexible exports is a
key and flagship enabler of more DER on the
network,” Ward said.
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High hopes with
concentrated solar power
An energy solution gaining ground around the world that combines generation
with storage was profiled during a panel session for All-Energy 2020.

A

28 |

ecogeneration February 2021

ECO0221_AllEnergyConferencef.indd 28

Parabolic troughs are the most common type of
concentrated solar power in operation.

Apart from complementing large-scale
solar projects in the various renewable
energy zones under development around
Australia, Agnetti said hybrid plants
incorporating CSP with solar and wind are a
great match to replace diesel at remote
mining sites where land is cheap and the
solar resource is most intense. One study for
a client showed such a facility could satisfy
about 97% of load, he said.
Storage times can vary between facilities,
and Agnetti cited John Cockerill results that
varied between a 50MW plant in South
Africa capable of five hours storage and a
110MW plant in Chile able to provide 17.5
hours of storage. These durations place CSP
near pumped hydro, he said, and LCOE is
about the same as offshore wind.

A MATCH FOR COAL
ITP Thermal managing director Dr Keith
Lovegrove explained the steam turbines
used in CSP were similar to ones used in
coal plants but because they are smaller they
are quicker to respond. As negative pricing
becomes more of a bother in the market the
electric heating elements in the tanks can

provide valuable load, he suggested, even
with a round trip efficiency of about 40%.
Around the world, China is tearing ahead
of the pack with CSP. Since 2018 the Middle
Kingdom has competed eight of 20 projects
in a 1.35GW pilot program for CSP.
In Australia, a CSP plant has been
operating at a tomato farm in South
Australia since 2016 and local CSP
technology company Vast Solar is operating
a 1MW demonstration facility with plans for
a 50MW integrated system in Queensland.
The Kogan Creek Solar Boost, a 44MW
plant using technology from French
company AREVA, was abandoned by CS
Energy in 2016, only 75% complete.
Australian company RayGen has
developed a concentrated solar technology
where heliostats focus sunlight onto highefficiency PV cells, very different from
concentrated solar thermal.
If Australia wants to take CSP seriously it
could achieve 40% compound growth in
deployment, “as long as the settings are
there,” Lovegrove said. “If we did that, CSP
alone could easily match the capacity in coal
retirements anticipated.”

Jenson

ustralia has plenty of sunshine but
the more PV we build the harder it
becomes to use all that solar energy.
Storage is the answer, if your budget
stretches that far. A cunning combination of
solar and storage is concentrated solar
thermal, where mirrors focus the sun’s rays
to heat a solution to make steam to drive a
turbine to – presto! – make electricity.
An All-Energy 2020 panel chaired by
Australian Energy Market Operator stream
lead sector coupling Dr Cameron Potter
looked at how the generation-with-storage
solution is shaping up.
About 6.2GW of concentrated solar
thermal is installed around the world, with
1.5GW under construction. Parabolic
troughs are the most popular installed
generation, near 5GW, but towers are
gaining attention for their apparent lower
LCOE. A notable failure is SolarReserve’s
110MW Crescent Dunes facility in the US,
due to come back online in 2021.
Abengoa Energy business development
director Asia-Pacific Alberto Alba
Rodriguez said in regions where penetration
of renewables exceeds 30% non-controllable
growth in generation can have severe
consequences. Hybrid “smart solar
concepts” that incorporate concentrated
solar power (CSP) with wind and solar
generation, he says, will help policymakers
overcome “a dramatic lack of knowledge
about the benefits it can provide”.
John Cockerill business development
manager Ildo Agnetti explained the
technology, where sunlight concentrated by
a field of heliostats heats molten salt from
about 300°C to near 600°C. “It works in a
very similar way to a coal-fired power
station, except the energy comes from the
sun,” Agnetti said. Having a steam turbine
in the process also allows an owner to
provide services to the grid.
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IoT a transformative force
in the energy industry
Industrial energy users will have the most to gain as the internet of things and artificial
intelligence are incorporated into systems and processes, writes Ghian Oberholzer.

T

he internet of things (IoT) has had a
big impact on the energy industry.
Take, for example, smart water and
electricity meters, along with lighting and
air-conditioning systems that self-adjust
according to occupancy levels and
environmental conditions. But there’s
another distinct area of the energy industry
where IoT is having a massive impact: the
supply side.
Industrial IoT (IIoT) is the internet of
things applied to monitoring, controlling
and optimising industrial processes. Its
realisation requires integrating modern IT
systems with legacy operational technology
systems that predate the internet and digital
transformation.
The application of IIoT can produce
significant efficiency gains at every stage of
energy generation and distribution and is
making particular headway in the
renewable energy sector.

IIoT IN ACTION
If greenhouse gas emissions are to reach net
zero by the middle of this century and
achieve the Intergovernmental Panel on
Climate Change’s target it will be essential
to maximise the efficiency of renewable
energy generation, storage and distribution.
One basic application of IIoT is the use of
sensors to gather information on different
machines and enable remote control of
energy production and distribution systems.
More advanced technologies such as
predictive and preventive maintenance,
artificial intelligence (AI) and digital twins
can bring much greater benefits.
The use of AI to analyse historical data
gathered by IIoT systems from machinery
can predict failure or breakdown. The
technology is widely used in wind turbines,
which are hard to access and often located
in remote areas. IIoT-enabled maintenance
www.ecogeneration.com.au
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significantly reduces the risk of this
downtime. Operation and maintenance can
account for as much as 30% of the cost of
power generated over the lifetime of the
turbine. About 70% of turbine downtime is
due to major repairs, according to SKF.
The outputs of wind and solar systems
depend on the weather, which makes it
difficult for operators to pre-commit to
power deliveries. AI can be used on weather
data to add a degree of predictability to
power outputs from these systems.
In February 2019, Google’s AI division
DeepMind was able to predict the output of
wind farms with 700MW capacity 36 hours
in advance using weather forecasts.
Because power suppliers can command a
higher price when they pre-commit to the
amount of power they can supply, use of
DeepMind’s forecasts could have boosted
the value of the wind farms’ output by
roughly 20%.
A digital twin is a digital version of a realworld machine or process, made possible by
gathering data on every component of the
machine or process. When applied to the
energy sector, it has great potential.
The Offshore Renewable Energy Catapult,
a UK-based company, created a digital twin
of its demonstration offshore wind turbine,
which gave its technicians a view of the
turbine’s inner workings and equipment
from any location. They were able to inspect
the turbine, plan operations and deliver
training and familiarisation without
needing to go offshore to the turbines.

SECURITY ISSUES
Almost every application of IIoT in the
energy sector requires the integration of IT
and operational technology networks.
However, this integration exposes
previously isolated operational technology
networks to new kinds of cyber threats that

are ever-present in the world of IT. Bridging
the cybersecurity gap between IT and
operational technology environments is
particularly challenging in the energy
sector, where most IIoT assets have been
isolated. This isolation meant they were
never designed to be secure against the ITbased cyber threats they now face, and they
are not compatible with traditional IT
cybersecurity tools. Also, they often use
protocols that are old and proprietary.
Furthermore, thanks to the different
technology being used across energy firms’
IIoT environments, attacks can be very
difficult to detect. The disparate nature of
the network that previously made life
difficult for attackers is now working in
their favour.
AI can greatly increase the security of
IIoT implementations by automatically
detecting threats and anomalies. It can also
compare historical and predicted behaviour
models against online patterns to remove
distracting and costly false alarms and
prioritise alerts and create detailed profiles
of every device on a network so that
anything out of the ordinary is detected.
While integration of IT and operational
technology might be bringing new security
challenges today, taking proactive steps to
protect the new pathways between them
will enable energy providers to be more
efficient and productive in the future.

Ghian
Oberholzer
is regional
vice-president
of technical
operations
at Claroty.
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ENERGY EFFICIENCY

Measurement and
verification next wave
of rewarded energy savings
There are infinite ways in which energy savings can be incentivised using rigorous
measurement and verification methods, writes Hamish McGovern.

Under the M&V method, measurements are
performed on existing equipment, plant or
sites typically in the form of a site audit by a
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vice-president of
the Energy
Savings Industry
Association.

metering or localised sub-metering needs
to be installed to support the case for
rewarding energy savings.
The model must be statistically significant
and able to demonstrate actual baseline
energy use and, post retrofit, adjusted
baseline with energy savings achieved.
Those demonstrated savings are what will
be financially rewarded under the energy
savings schemes.

THE IMPACT OF EFFICIENCY MEASURES
SAVINGS = adjusted baseline minus actual

SAVINGS

Actual baseline: Monthly
energy useage

Actual post-retrofit: Monthly
energy useage

Baseline model: Model using
baseline usage and activity data

Adjusted baseline: BAU forecast
of useage using current data

Baseline period

Retrofit

Post-retrofit performance period
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HOW DOES M&V WORK?

certified M&V professional. It is a complex
process that uses the international
performance measurement and verification
protocol. This project-specific information is
used to build an engineering model of energy
use per unit of production. The model
considers production inputs and outputs and
other critical variables and constants like air
temperature and batch volumes.
To determine how energy consumption
can be reduced per unit of production if
specific energy efficiency upgrades are to be
undertaken, a mathematical regression
analysis is developed.
Energy consumption needs to be
measurable over a reasonable period prior
to the upgrade. For example: for a site using
hourly or daily data, from a boundary
meter reading over a period of one year; or
for air compressors, energy consumption
per one second for a week. Boundary

Energy use

E

nergy management businesses are
lining up to ride the next wave of
innovative energy savings
opportunities emerging with the support of
measurable and verifiable energy saving
projects. These projects will make up a
significant portion of various state
government program targets stretching
to 2050. Additional incentives will be
available when various states roll out their
peak demand reduction targets, enabling
smart load shifting and storage to be
further rewarded.
Under strict state government rules,
regulations and specifications and
international standards, scheme-approved
businesses work with customers to apply
measurement and verification (M&V)
methodology to model and deliver energy
savings. Ultimately, those savings will result
in a financial incentive that will help offset
the cost of the upgrade for the customer.
Incentives are provided as energy efficiency
certificates which equate to one MW of
energy savings.
Under the programs, energy retailers are
required to purchase a quantity of
certificates each year equivalent to a
percentage of their energy sales. Under
M&V, this carrot to mobilise and sustain a
project is rewarded in stages as the savings
are verified over time, about 6-18 months
from installation. Savings can translate to
hundreds of thousands of dollars of
incentives for major upgrades, with a
similar magnitude of annual bill savings.

ENERGY EFFICIENCY

CASE STUDIES
$750,000 BLOOMING BIG
SAVINGS FOR VAN WYK
GREENHOUSES

Flowers enjoy the steady temperatures.

A biomass boiler works continuously
to feed the thermal tank.

The two-million-litre
thermal “battery” tank.

This unique project replaced two gas-fired
boilers totalling 7MW with a renewable 3MW
biomass boiler that uses 4,650 tonnes of
locally supplied wood chip waste from
forestry and timber operations. (Waste
wood from sustainable forestry is part of
the natural carbon cycle and is therefore a
renewable energy source.)
The biomass boiler operates continually
and feeds water into a custom-built twomillion-litre insulated buffer tank.
The tank acts as a large thermal battery
from which heat is drawn overnight and
during cold weather to regulate the
temperature in adjacent glasshouses,
essential for quality production.
Van Wyk Flowers Supply is one of
Victoria’s largest cut flower/plant farm
businesses and supplies local and
international markets. The business had
already invested in a 350kW solar PV
system to power irrigation and other
energy needs onsite and faced variable and
escalating gas prices. This innovative
project was delivered by biomass boiler and
energy systems expert Enriva along with
certified MV professionals from Northmore
Gordon (Wattly), who developed and
implemented all required aspects under the
Victorian Energy Upgrades program.
The rewards have been well worth the
wait, saving $300,000 a year on energy
bills and with a financial incentive via the
Victorian Energy Upgrades scheme of more
than $450,000. Part of the reward is due to
the fuel-switch to a renewable source.

Enriva; Timofeev Vladimir

CHILL PILL FOR DATA CENTRE SAVES $50,000
A YEAR, EARNS $85,000 INCENTIVE
Data centres are highly temperature sensitive and can’t risk power
interruptions. Under the guidance of a certified MV professional 5G
Networks determined it needed to upgrade its data centres across a
range of locations in Sydney and Melbourne.
Energy efficiency upgrades were a crucial part of the solution
to reduce running costs and optimise equipment function, lifetime
and safety.
Northmore Gordon (Wattly) developed an M&V plan, collecting
site data and supporting evidence and building baseline and postretrofit operating models to calculate actual energy savings.
The retrofit included installation of a high-efficiency
uninterrupted power supply system and new battery system.
Separately, a new building management system was implemented
with temperature, set point and chiller optimisation.
Annual energy bill savings of more than $50,000 have been
achieved as well as an incentive under the Victorian Energy
Upgrades program of around $85,000.
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CASE STUDIES

Molycorp has saved a motza
by upgrading its electric arc furnace.

STEELMAKERS INCREASE VOLTAGE
AND REDUCE ELECTRODE EROSION
Molycop has been manufacturing steel
products for more than a century and
continually seeks to improve plant efficiency
at its Waratah site in NSW, where it
manufactures steel grinding balls and train
wheels. Grinding balls are used in milling and
regrind applications for mineral processing,
extraction and other grinding applications.
The site’s pioneering electric arc furnace
— the first of its type installed in the southern
hemisphere for steel-making — was upgraded,
including energy conservation measures and
improvements to production.
The gas burners were modified from
standard to swirl type to operate at a higher
temperature, which reduced energy
consumption by the main electric furnace
while at the same time increasing the voltage
and efficiency of the furnace. In turn, there is
lower erosion of the electrodes.
Modification of the electric arc furnace and
gas burners has reduced greenhouse
emissions by about 25,000 tonnes CO2-e over
the next 10 years. The upgrade attracted an
incentive via the NSW Energy Savings Scheme
of over $500,000 following installation, based
on measured energy savings.

A lighting upgrade on the
Metro fleet saved 95% in
maintenance costs.

METRO TRAINS REDUCE IN-TRAIN LIGHT
MAINTENANCE COSTS BY 95%
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Metro Trains Melbourne operates 226 carriage trains
across 1,000 kilometres of track, transporting 450,000
people a day. As a critical part of a commitment to
modernise the 38-year-old Comeng fleet, in-train lighting
was upgraded across 136 carriages. A total of 14,100
fluorescent lights were replaced with LEDs, reducing
annual lighting maintenance costs by 95%, and with
energy savings providing an incentive of $570,000 to be
received within 18 months of the upgrade.
The upgrade will reduce carbon emissions by more
than 20,000 tonnes CO2-e over the next 10 years. This
project was undertaken under the Victorian Energy
Upgrades project-based method, as it did not qualify
under methods such as commercial building, outdoor or
public lighting. The end-to-end process to claim
certificates was managed by Northmore Gordon (Wattly).
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LARGE-SCALE

SOLAR FORUM
11 MARCH 2021 BRISBANE + ONLINE
BOOK NOW

The Clean Energy Council’s annual Large-scale Solar Forum is
Australia’s premier technical large-scale solar event, bringing
industry professionals together for a full day of knowledge
sharing and networking.
Featuring in-depth sessions on all the opportunities and technical challenges
currently facing the solar sector, the Large-scale Solar Forum is an essential
professional development opportunity for anyone interested in the technical
side of the large-scale solar industry.

MAJOR SPONSOR

Book your tickets now at
LARGESCALESOLARFORUM.COM.AU
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SOLAR

How rooftop solar
is driving the
energy transition
The continued uptake of solar
is a concern for networks as
exports cause voltage levels to
rise, writes Olivier Lacroix.
Only flexible, smarter solutions
will enable reliable and
affordable energy — and more
growth for PV.
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T

he transition to a low-emissions
energy future is well underway, and
customers are proving to be a key
component of this transformation.
Customers are investing in clean energy
through the installation of rooftop solar
systems and taking a more active role in
electricity generation. A common term used
to describe this type of customer is the
“prosumer”, one that both consumes and
produces electricity.
The rise of the prosumer is particularly
prominent in Australia, where sunshine is
abundant and rooftop solar has been
thoroughly embraced. More than 20% of
Australian households have made the
decision to install rooftop solar systems. In
some parts of the country the percentage of
households is significantly higher than the
national average. For example, around 40%
of dwellings in Queensland and South
Australia have rooftop solar.
Across Australia, more than 2.5 million
rooftop solar systems have been installed,
making the country a global leader in the
number of systems per household. This
compares to 1.8 million rooftop solar
systems in Germany and 2 million rooftop
solar systems in the United States (1 million
of those are in California). Germany and the
United States have fewer systems than
Australia overall and per capita even more
so: their populations are respectively three
times and 13 times that of Australia.
www.ecogeneration.com.au
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Customers are not only motivated by
environmental reasons but primarily by the
ability to reduce their electricity bills and
generate a financial return. Looking
forward, customers will become
increasingly engaged in energy generation
and management through the further
uptake of rooftop solar and adoption of
batteries and electric vehicles.
It is forecast that rooftop solar capacity
will double over the next 20 years in
Australia, from roughly 10GW in 2020 to
20GW in 2040 (according to AEMO’s
Integrated System Plan 2020 central
scenario). This outcome would cement
Australia’s position as the global leader in
decentralised electricity.

CHALLENGES FOR NETWORKS
Given this momentum, it is important to
make sure that Australia’s electricity
infrastructure can support the further
integration of localised generation. This will
help maximise its benefits for all customers.
This can be challenging. Electricity
infrastructure has been historically
designed for electricity to flow from
centralised, large-scale generators to
passive customers located on the
distribution networks. But now, thanks to
rooftop solar systems, customers can export
excess solar generation they do not consume
to the grid. This is especially so during the
middle of the day when the sun is shining
and solar generation is highest.
While customers with rooftop solar
systems may benefit from a feed-in tariff for
such exports, there are other implications to
consider. High solar generation exports and

low demand can cause electricity to flow in
the reverse direction, resulting in a range of
technical issues on the distribution
networks. The predominant issue is voltage
exceeding the regulated limit.
High voltage levels can negatively
impact quality of supply, reducing the
efficiency of or damaging customer
appliances. Thus, a focus of distribution
businesses today in Australia, and
globally, is to support customers in
installing further rooftop solar systems.
This must be done without compromising
a safe and reliable electricity supply and,
of course, in a cost-efficient manner.

NETWORKS’ HOSTING CAPACITY
An immediate question for distribution
businesses is how much rooftop solar their
network can support in a particular area,
known as the “hosting capacity”. Our Future
Grid for Distributed Energy report, delivered
in partnership with CitiPower and
Powercor, answers this question. This
project received funding from the
Australian Renewable Energy Agency and
used CitiPower’s and Powercor’s networks
as a case study.
Nineteen per cent of Powercor’s
customers have installed rooftop solar. This
is expected to increase to 34% by 2026.
Establishing hosting capacity is one of the
first steps to understanding the impact of
this rise in rooftop solar for both the
network and customers. It is also the first
step in assessing potential solutions to
increase hosting capacity.
During our Future Grid for Distributed
Energy project, we developed a replicable

methodology that other distribution
businesses can use to assess the hosting
capacity of their networks.
In addition to establishing hosting
capacity, we also assessed potential
solutions to mitigate voltage rise on the low
voltage (LV) portions of distribution
networks as more customers install rooftop
solar systems.
The technical and economic performance
of five solutions, outlined in the figure
below, were assessed via simulations. Our
study concluded that a suite of solutions is
required to address voltage issues caused by
increasing electricity generation from
rooftop PV systems and increase the
distribution networks’ hosting capacity.

DYNAMIC EXPORTS
The pinnacle recommendation informed
by our modelling is that governments
consider allowing the application of
flexible or dynamic export limits to solar
generation. This solution has been gaining
attention recently.
Distribution businesses have traditionally
applied fixed or static export limits to
manage rising voltage levels due to high
solar exports. Fixed export limits cap the
amount of solar generation that can be
exported to the grid. In fact, in some cases,
customers are not permitted to export at all!
This is despite the fact that the technical
issues caused by high solar exports do not
occur constantly and may vary by season,
day or hour in the day.
If a customer is unable to export excess
solar, the value proposition for investing in
rooftop solar is greatly diminished. This

MITIGATION OPPORTUNITIES ON THE NETWORK
LV NETWORK

Jessica Hyde; Image supplied

• TRANSFORMER UPGRADE
• OFF-LOAD TAP CHANGER
• ON-LOAD TAP CHANGER

CUSTOMER SIDE

• LVR
• RECONDUCTORING

• SMART INVERTER
• BATTERY

The ENEA Consulting study assessed two customer-side solutions — smart inverters and batteries — and three network-side solutions —
transformer upgrade and reconductoring, on-load tap changers and low-voltage regulators (LVR).
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can raise equity issues regarding
customers’ capacity to maximise their
investment in rooftop solar. Static export
limits are thus unnecessarily limiting the
opportunities offered by the growing
uptake of rooftop solar, including more
affordable and cleaner electricity.
However, our study also shows that
unlocking 100% of customers’ solar exports
across the entire distribution network
would be economically inefficient. This
means that the cost of upgrading the
network to support all customers exporting
their solar generation in the middle of the
day does not outweigh the benefits. Doing so
can create unnecessary upward pressure on
electricity prices.
This is where dynamic export limits can
provide the right balance for customers.
Rather than a blanket rule, dynamic
export limits mean that a customer’s solar
generation is only curtailed when the grid
requires it. Dynamically managing the
networks means that, for most of the time,
customers will be able to export their
surplus solar.

THE ROLE FOR SMART INVERTERS
Smart inverters can enable dynamic exports
by autonomously sensing grid conditions

and limiting the power injected into the grid
only when necessary. In such cases,
customers’ solar exports are automatically
constrained. This can be achieved at a
negligible additional cost for customers
compared to standard inverters that are
installed alongside rooftop solar systems.
Our study found that in many cases
through dynamic export smart inverters
can mitigate extreme voltage rise
efficiently as more customers install
rooftop solar systems. Thus, we
recommend that governments follow the
example of Victoria by mandating the
installation of smart inverters with new
rooftop solar installations. Alternatively,
distribution businesses could include this
requirement in their connection
agreements with customers.
However, although smart inverters can be
used as a safety net to prevent voltage levels
rising to excessive levels, they are not a
silver bullet. This is because as the number
of rooftop solar systems increases, smart
inverters will curtail high amounts of solar
exports without other solutions in place.
For instance, at 100% penetration, in
some cases, up to 80% of solar exports could
be curtailed. This is not an optimal outcome
for the customers. Our study showed that

additional solutions will complement the
deployment of smart inverters. This means
that distribution businesses should expect
to deploy a range of measures including
targeted network upgrades.

WHAT ABOUT BATTERIES?
As costs decline, customer interest in
batteries is increasing, and a growing
number are being installed alongside
rooftop solar systems. In 2019, eight per cent
of new rooftop solar systems were installed
with a battery in Australia.
Intuitively, it is expected that customers
will charge their batteries rather than
export their excess solar generation,
mitigating the voltage issues on the grid.
However, actual grid benefits will depend
on how the batteries are operated.
In the Future Grid for Distributed Energy
project, we assumed a simple (and typical)
operation mode in which a customer would
operate their battery to maximise their selfconsumption. In this case, the batteries
were often fully charged before solar export
peaked and thus had no impact on
increasing the networks’ ability to host
additional solar systems.
Alternatively, batteries could be operated
to target grid services that positively impact

MAXIMUM
VOLTAGE
LEVELS
(VOLTAGE RISE)

Transformer
upgrade/
reconductoring

Increases PV penetration
at first breach of six LV
networks

Significantly
reduces hours in
breach

Reduces maximum
voltage levels

The best option in many cases, but
only on LV networks with more
than a few customers

2

OLTC

Increases PV penetration
at first breach of six LV
networks

Significantly
reduces hours in
breach

Reduces maximum
voltage levels

Highest net-benefit for one LV
network due to extreme voltage
rise, superseded by VR at higher PV
penetration levels

3

LVR

Increases PV penetration
at first breach of six LV
networks

Significantly
reduces hours in
breach

Reduces maximum
voltage levels

Highest net-benefit for one LV
network at high PV penetration
levels due to extreme voltage rise

4

Smart inverter

Increases PV penetration
at first breach of two LV
networks
Very minor
improvements in all
other example networks

Slightly reduces
hours in breach

Significantly reduces
maximum voltage
levels

Highest net-benefit at low PV
penetration levels due to low cost,
but has limited benefits at high PV
penetration levels due to high level
of curtailment

5

Battery

No improvement in any
of the example networks

Slightly reduces
hours in breach

Slightly reduces
maximum voltage
levels

No benefit for any LV network
under this study’s assumptions

Our study showed that there is no silver bullet to increasing hosting capacity.
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“Fernatempor as estiulpa qui dolo consequo ma
doluptat. Iquam ari nihil invel inis nectur, am
viducim aiorpor emquaes si simus re”

voltage levels by ensuring they are charged
during periods of maximum solar export.
However, the impact of this was not
assessed in our study.
We recommended that the benefits of
operating “batteries as a fleet” to provide
grid services be investigated further and
compared to other options. The findings of
these future studies could help inform
policies as governments seek to incentivise
batteries – such as through the Solar
Victoria battery rebate scheme.
In addition to batteries, demand for
electric vehicles (EVs) is also growing in
Australia as well as overseas. Without
proper management, EVs may increase
electricity consumption during peak
demand periods. This could create local
network issues. On the other hand, EVs may
help mitigate rising voltage levels due to
growing solar exports by charging in the
middle of the day.
Although EVs were outside the scope of
our study, we recommended distribution
networks and governments investigate the
role of EVs in enabling further uptake of
distributed energy resources.

NETWORKS TAKE THE WHEEL
Given Australia is at the forefront of uptake
of distributed energy resources, Australian
distribution businesses are exploring ways
to manage this energy transition.
In particular, South Australia is leading
www.ecogeneration.com.au
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the way with some new initiatives. For
example, distribution business SA Power
Networks is demonstrating the provision of
“dynamic operating envelopes” to a virtual
power plant.
Dynamic operating envelopes can
coordinate the use of rooftop solar and
batteries to maximise capacity without
breaching network constraints. They
provide upper and lower limits for power
import and export, enabling a controlled
dynamic export function.
They may be updated throughout the day
to reflect network conditions and
communicated in real-time from the
distribution business to the virtual power
plant operator.
Also, SA Power Networks is now offering
a new “solar sponge” tariff to incentivise
batteries to manage high solar exports. The
new tariff aims to encourage customers to
shift demand from the evening peak to the
middle of the day to “soak” up rooftop solar
generation. It does this by increasing rates
in the morning and evenings and offering
cheap rates in the middle of the day.
Insights from these initiatives, and those
being undertaken elsewhere in the energy
industry, will contribute to solving the
challenges of transitioning to a more
distributed grid. Indeed, knowledge
sharing across distribution businesses will
help progress strategies to mitigate rising
voltage levels as the penetration of

distributed energy resources increases.
We hope the learnings from our Future
Grid for Distributed Energy project can
support distribution businesses by providing
a replicable methodology for assessing
baseline hosting capacity. This is an
important first step to accurately
quantifying the size of the issue and
identifying most suited mitigation options.
Australians will continue to install
rooftop solar systems and batteries and EVs
are also becoming popular. Distribution
businesses must help facilitate this
transition by increasing their capacity to
host distributed energy resources. This
should be done cost efficiently to reduce
potential burden on customers through
higher electricity bills.
Distribution businesses should continue
to investigate more flexible and smarter
solutions that ensure customers benefit
from cleaner electricity that is both safe,
reliable and affordable.

Olivier Lacroix
is CEO of ENEA
Consulting
Australia.
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WIND

Greg Brave

The project pipeline for wind farms around
Australia is filling faster than ever before,
writes Jeremy Chunn. Whether these future
facilities will power the NEM or hydrogen exports,
it’s clear that investors back the technology.
But will the wind buildout be a breeze?
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T

Greg Brave

he energy transition is gaining momentum and the states
can take the credit. Yes, the Australian Energy Market
Operator’s Integrated System Plan spurred them into
action but the effects of decisive clean energy targets and
plans for renewable energy zones in Queensland, NSW
and Victoria have set wheels in motion.
Now comes the hard part – building the generation that will
replace coal.
EcoGeneration can’t claim to see into the future but it looks as
though wind will be a primary provider in tomorrow’s grid. Just
have a look at the Wind Map of Australia 2021 that came with this
February edition, using data provided by Rystad Energy.
In last year’s map the wind project pipeline totalled 6.7GW,
which included announced projects from concept stage to
pre-construction. For the 2021 map, the project pipeline has grown
to 59.9GW, nearly nine times greater. Not every project will be
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READY AND WAITING
More than 50 developers are linked to the 120-odd projects listed on
the EcoGeneration Wind Map of Australia 2021 that are in various
stages of development. The name that comes up most often is
Epuron, with 12 projects totalling more than 3GW: three in
Queensland, five in NSW and four in Tasmania.
Epuron was founded in 2003 and co-founder and director Andrew
Durran has been in the wind sector since 1995. “There have been a
lot of cycles through that period but what we are seeing at the
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Final investment decisions in wind
projects lagged in 2020, on data from
BloombergNEF, with three projects
totalling 430MW reaching financial close
and starting construction – a slim result
compared with 1.3GW in 2019 and
2.5GW in 2018. The pipeline of new
capacity announced or permitted provides
a clearer forecast of activity in wind, with
7GW in 2019 and 5.4GW in 2020 (on
BNEF’s numbers).
“These pipelines are quite big, however
that doesn’t mean all these projects will be
built,” says BNEF renewable energy analyst
Lara Panjkov.
Regardless of NSW, Queensland and
Victoria announcing support for more than
10 renewable energy zones capable of
accommodating up to 30GW of generation,
federal energy policy is a vital missing
component. In some parts of the country
government-backed support is already
facilitating new projects to be built, with the
ACT government and Queensland
government-owned retailer CleanCo
enabling 812MW of wind contracts in 2020,
which could result in 1.8GW of new wind
capacity, Panjkov says.
Apart from hanging all the blame on
Canberra, it must be noted that the
inadequate state of the electricity network is
another major obstacle to a steady schedule
of approvals and construction of wind
farms. Network investment and regulation
have struggled to keep pace as solar and

2019

CALM BEFORE THE STORM

2018

delivered, it’s true, but the sentiment is plain
as day: investors like wind generation.
About 8GW of wind operates in the NEM
today but AEMO’s Integrated Sydney Plan
2020 has called for about 25GW – or an
increase in capacity of more than 200%.
Can it be done?
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wind projects have been completed to meet the Large-scale
Renewable Energy Target. The result is a NEM plagued here and
there by stability and system strength issues.
The levelized cost of energy for wind in Australia has been rising
ever so slightly since about 2018, on BNEF’s numbers. Taller
turbines with longer blades and larger swept areas generate higher
yields but the balance of plant costs are similarly higher, such as
foundations, cranage and transport costs. The fact is that the sites
with the best wind resources are taken, and bigger, more powerful
technology will be erected in areas with lower wind speeds.
Panjkov expects new strategies will emerge to manage system
strength issues and the complexity and cost for generators; she cites
as an example Powerlink’s decision to build a synchronous
condenser in North Queensland to contract supply of system
strength to newly-connecting renewables generators.
“There is also a need to balance challenges on the network,
particularly around system strength and inertia, and to de-risk
assets against falling realised prices,” she says.
Regulation is undergoing the most rapid reform since the NEM
was created. The need for a two-sided market has accelerated the
pace of change, which only makes life harder for investors to
anticipate what the future holds.
Rising penetration of wind generation has had dramatic effects on
parts of the NEM. In South Australia, the price of wind generation
was 37% lower than average prices in the first quarter of 2020,
Panjkov says.
More interconnection is broadly good news for renewable
energy investment. “It can help balance the power system,
alleviate curtailment and boost grid security,” she says.
“However, building new interconnectors is generally expensive,
slow and cumbersome.”

$/MWh real 2019

GW

AUSTRALIAN WIND CAPACITY BY DATE FINANCED

The Silverton Wind Farm in NSW is as far
west as wind generation gets in the state.

moment is a major transition,” says Durran, pointing to federal
political stagnation and the inevitable exit of coal generators. “The
reality in the energy market today is that the renewable energy
developers are no longer waiting for direction from government …
they can see that projects need to be built or the lights will go out.”
A wind plant is a slower and more complicated build than a solar
facility, with higher barriers to entry. Wind makes up about 9.4% of
the NEM, with utility-scale solar contributing about 3%. The
difference in generation profiles of the two technologies is profound:
generation day and night can be expected from wind assets
distributed between Tasmania all the way up to Queensland and
from South Australia to Victoria and NSW, whereas there is about a
half-hour difference between the solar peaks from the eastern-most
and western-most parts of the NEM.
“There is a massive amount of diversity,” Durran says. “The
advantage of that is with the construction of strong interconnectors
you can reduce the cost of storage, the size of storage and the
uncertainty in the market.”
Durran expects the next 10 years will see a strong consistent
build of new wind farms, with consolidation within the sector.
New entrants with enormous capacity around the world and easy
access to financing are being attracted to Australia. “The
limitation, really, is about how quickly that transition can
technically occur, and how quickly developers like ourselves can
deliver product that is ready to build.”
Epuron has a pipeline under development of around 3.5GW,
Durran says, with an early stage pipeline about the same amount – a
total of 7GW it hopes to deliver over the next five years. “We are the
most active wind farm developer in Australia.”

Image supplied

ACROSS THE BORDER
State governments are stepping up to recognise that commonly
owned transmission infrastructure is needed for the large amount of
clean energy generation required to replace coal, both in terms of
renewable energy zones and interconnectors.
“Every state boundary that you can find has a new interconnector
proposal somewhere along it,” Durran says. “These things are vital
to take advantage of the lowest cost of new assets and the diversity
www.ecogeneration.com.au
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of weather patterns across the market.”
The price of wind will continue to dilute
the pool price, he says, “but not in such a
way that it outcompetes itself.”
With a mature industry able to attract
finance without too much difficulty, Durran
suspects long-term PPAs from utilities with
sturdy credit ratings are not going to be the
norm. “The world has recognised that there
are going to be a number of different
underwriting strategies for these projects,”
he says. “If you step forward about five

‘Developers are no longer waiting
for direction from government …
they can see that projects need to
be built or the lights will go out.’
Andrew Durran, Epuron

years, it’s not just how energy is sold that is
critical for these projects; it’s also how the
rules and regulations in the marketplace
ensure that the right capacity is built.”
The transition from synchronous to
asynchronous machines relies on a new way
of managing system security, but Durran
feels the government is avoiding the task so
far. The industry is looking for direction on
the issue, he says, other than being expected
to install technology at generation to make
output appear as steady as a coal plant.
February 2021 ecogeneration
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WIND

“Without understanding what the market will look like in 10
years’ time there is going to be a lot of unnecessary investment in
unnecessary equipment,” he says. “The sooner it’s clear where those
new rules and regulations are going to move the more efficient the
transition will be.”
Epuron doesn’t own any operating wind farms. Those that it did
manage throughout the planning stage include Silverton, White
Rock and Gullen Range, all in NSW.

WORK TOGETHER
Some parts of Australia are dotted with projects at various stages in
the approval process, all apparently competing for connection in
parts of the NEM where transmission is inadequate. Yes, some states
have announced ambitious and much-needed plans for renewable
energy zones, with the Commonwealth pitching in to bolster
transmission, but a surge in development of wind plants could push
up against all manner of constraints. Developers that are coloured
with a competitive streak could end up expending more effort and
capital in pursuit of success than if they took a more collegial
approach with their peers and government.
“You’re seeing competition for future powerlines,” says NGH
director Nick Graham-Higgs. “I think there is scope and space for
more collaboration between government and industry.”
The careful matching of generation and storage with new or
existing transmission is too important to devolve into a race for
approval and delivery. “There is an opportunity to turn Australia
into a renewable energy powerhouse if there is a level of
coordination and understanding of what potential there is out there
and what you could realise,” says Graham-Higgs, who advises on
renewable projects in NSW, Victoria and Queensland.
Spanish energy company Naturgy is prominent among the queue
of hopefuls waiting to add new wind plants. The company is already
working on a 218MW wind farm in Victoria, which it hopes to
commission in 2022, and a 107MW wind farm and 20MWh battery
for the ACT also due in 2022.
A spokesperson for Naturgy told EcoGeneration the company is
finalising permits for projects worth more than 400MW to make it
“one of the main renewable energy operators in Australia in the next
three years, achieving a total capacity of more than 1.3GW”.

The White Rock Wind Farm in NSW, where
stage two is expected to nearly double capacity.
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Tilt Renewables has been operating in the Australian wind sector
long enough to have notched up a successful sale, with Snowtown 2
in South Australia in 2019. This year’s wind map shows the
developer has five projects in the pipeline, worth nearly 2.3GW.
“We’ve got a mature pipeline of opportunities that we hope to get
away in the short to medium term,” says Tilt Renewables executive
general manager renewable development Clayton Delmarter. “The
next phase of projects and new pipeline growth will be more about
new infrastructure off the back of REZs [renewable energy zones]
and the ISP [AEMO’s Integrated System Plan].”
Delmarter’s view on South Australia is that “it’s pretty full at the
moment,” he says, pointing to negative pricing and issues with
system strength. “Until the [NSW-SA] interconnector
EnergyConnect comes into play it’s probably viewed as a fairly
difficult patch to develop new projects.”
Tilt is finishing the 336MW Dundonnell wind farm in Victoria,
which has had its challenges during commissioning. “We’re still
very much focused on wind,” Delmarter says, although Tilt is also
working on battery storage, solar and gas projects. “We have solid

Image supplied

INFRASTRUCTURE INSPIRES GROWTH
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options in our portfolio but it’s fair to say we see better value in the
wind developments just as a function of their generation profile,
some of the locational benefits and the slightly higher bar around IP
and getting them away.”
Tilt has had to make development modifications to some older
permits to take advantage of newer technology, where lower LCOEs
can be achieved thanks to taller turbines with longer blades.
In NSW the company is planning a 400MW facility in Rye Park
and – potentially two-and-a-half times as big – the 1GW Liverpool
project. “We like NSW in the context of load and lots of coal
potentially coming out,” Delmarter says.

ONE BIG FRUSTRATION
Developers of wind and solar plants in the early stages are caught
up in a shadowy game where AEMO and the networks are not
entitled to share information about competitors’ activity in the
surrounding areas.
“It’s hard to get a sense of, well, is that solar farm up the road
coming tomorrow … or in a year? And all of a sudden you’re
halfway through your grid studies and you have to update all your
models because there is a change in the status of all these other
projects and you have to start again,” Delmarter says. “That’s been
the big frustration.”
Whereas some developers like to keep their plans to themselves
until they are certain of commitment, others have a tendency to
declare their intentions perhaps prematurely. Delmarter says Tilt
has cooperated with adjacent developments on offsets and
connections in the past, among other things. “It’s really
complicated,” he says, “which is why [development of ] REZs is not
going to be straightforward either.”
As projects are approved the age-old problem of sourcing
experienced personnel will rear its head again. The issue is
compounded by the exit or demise over the past few years of some
major contractors, and let’s not forget the parallel construction of

infrastructure around the country
competing for resources. “It’s definitely a
challenge for the industry,” Delmarter says.
“There’s a maturation and upskilling
required across the board.”
There are plenty of examples of cost
blowouts and delays to projects that can be
pinned on inexperienced contractors. The
practice of handing over a project to an
EPC – engineering, procurement and
construction company – has been popular
in Australia for some time but it’s not a
global standard.
A developer who employs an EPC could
be seen to be concentrating risk, where
instead it could take on the role of project
manager and spread risk among contractors.
Lenders might prefer the use of EPCs for
the simplicity it offers in understanding risk,
but a well-managed split-contract structure
might be a better solution for an
experienced developer.
“Australia has good EPC capability,”
Delmarter says, “but the track record of the
past few years probably is a bit of a
testament to that model coming under
pressure. People are looking at that
allocation of risk a little bit differently now.”
The construction of the wind capacity
required to replace coal is too vital a task
to get wrong.
With a steady and coordinated approach,
Australia should end up with the clean
generation fleet it deserves.

‘We like NSW in the context of
load and lots of coal potentially
coming out.’

Image supplied

Clayton Delmarter, Tilt Renewables

Every new rotor lifted into place
is a win for clean energy.
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VIRTUAL POWER PLANTS

Implementing
virtual
power plants

A

virtual power plant (VPP) has the
potential to make Australia’s grid
infrastructure more resilient.
Currently, VPPs can reduce the pressure on
the grid during times of high demand. A
VPP does this by linking small-scale
independent decentralised generators like
PV systems and batteries into a network,
with communication and controls to allow
the units to act together like a conventional
power station controlled by an operator. In
the near future, VPPs might also have the
ability to trade electricity when the
wholesale electricity prices are high.
Technically, while any aggregate of
distributed energy generation and storage
can be incorporated into a VPP, in practice
battery energy storage systems are the best
for VPP operations. This is because the VPP
requires stored or reliable energy which can
be discharged at short notice.
The VPP operators earn revenue by
participating in the National Energy Market
and discharging the VPP to the grid during
times of high electricity demand, or by
providing network support to distributed
network service providers by charging or
discharging the VPP in a certain way to
stabilise the grid. The VPP operator can
control the VPP participant’s battery system
to charge, hold charge or discharge the
batteries in response to the grid’s needs.
The system owners in turn are paid either
for the availability of their battery capacity,
or in return for participation in the VPP.
Joining a VPP in effect creates another
income stream for the battery system owner.
Households with a grid-connected PV
system and batteries may already be able to
participate in existing VPP arrangements
provided by demand response providers
such as energy retailers or demand
response aggregators such as Enel X or
Reposit, depending on their location and
system compatibility.

Virtual power plants can offer a revenue incentive
to battery owners and, if they achieve sufficient
scale, services to the grid. GSES looks at how
the sector is taking shape.
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VPPs have huge potential in Australia. The
Australian Energy Market Operator
estimates that the current combined size of
all VPPs in Australia is relatively small –
around 5-10MW – but expects this number
to grow. Several large-scale VPP projects
and government subsidies to support VPP
capable systems have been announced
recently, with targets that equate to up to
700MW of VPPs operating in the NEM by
2022. AEMO also predicts that Australia
may see up to 150,000 residential battery
systems installed by 2025.

Michelle Sha

VPP GRID INTEGRATION
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VIRTUAL POWER PLANTS

Notable VPPs in Australia include:
• A VPP for public housing tenants in South
Australia that will deliver up to 50,000
installations in both public and private
properties with a corresponding capacity
of up to 250MW.
• The Next Generation Energy Storage
Program, installing battery storage in
more than 5,000 Canberra homes and
creating VPP capability of 36MW.
• AGL’s VPP in South Australia, which aims
to coordinate up to 1,000 residential
storage systems (now also available
throughout NSW, Queensland, South
Australia and Victoria).
• Simply Energy’s 8MW VPP to be
developed in Adelaide, comprising 6MW
of residential battery storage and 2MW of
demand response capacity from
commercial businesses.

Michelle Sha

VPP IMPLEMENTATION CHALLENGES
As Australia starts to see more VPPs, it also
faces the challenges of integrating these
plants with existing infrastructure and
regulation. At the same time, VPPs also
open up potential for innovative solutions
for grid support. There are two main
aspects to the challenges present: network
integration and delivering value for
individual system owners.
Currently, DNSPs and AEMO have very
little visibility of VPP activities; this can
limit VPPs from achieving their full
network support potential and can distort
market signals. Integration of VPPs will
require adjustments to existing policies
relating to the grid connection process of
VPP equipment such as grid-connected PV
systems and batteries. Further studies and
trials are needed to determine how their
functions can be deployed across the whole
network, as well as what the new
frameworks should look like.
As VPPs “borrow” capacity from
residential battery systems, VPPs also need
to achieve the desired outcomes for system
owners. Not looking after the battery system
owner’s interest could result in the loss of
the battery fleet.
The value of VPP participation can be
unclear for battery system owners. The
battery owner may need explanation on:
• the financial benefit of participating
in a VPP,
• reimbursement structure,
• the frequency of access to their batteries,
• their obligation to participate (such as,
whether they can override VPP
instructions), or
www.ecogeneration.com.au
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• any other questions on how their system
fits within the VPP.
Therefore, the VPP operator must address
these questions in a way that is easy to
understand in order to maintain a positive
relationship with the system owner and
retain their generator base.
Battery system owners may also be
worried about their personal data being
used by third parties without their
knowledge or consent. Thus, there need to
be precautions and rules set in place to
ensure data confidentiality.
This concern can be shared by retailers
and the network distributors, with
additional concerns surrounding cyber
security, as well as the rights to the data. For
example, there is a risk that unauthorised
actors could gain control over energy
resources regardless of whether they are a
participant in the program.
AEMO recommends that VPPs engage
with a new Distributed Energy Resources/
Emerging Technology Working Group
(DERWG), which is a sub-group of the
Australia Energy Sector Cyber Security
Framework (AESCSF).
Battery systems have a highly lucrative
value proposition to the FCAS market;
however, it is still unclear how reliably VPPs
can provide FCAS and other ancillary
services. AEMO is currently running virtual
power plant demonstrations designed to
inform regulatory changes and operational
processes on how VPPs can be effectively
integrated into the NEM, maximising value
to consumers while also supporting power
system security. Analysing the FCAS
capabilities of VPPs is one of the many
objectives that AEMO is trying to achieve
from the demonstrations.
Additionally, the following is suggested by
AEMO to maximise access to available

network capacity and enable VPPs to reach
their full potential:
• Open access to dynamic, locational
network constraint information
• Common communications standards
• Visibility and forecasts
• Well-defined fallback/off-line behaviour
• Integrated control of solar and battery
output can be beneficial

CONCLUSION
VPPs are still in the early stages of
development, both in terms of the size of
VPP portfolios and in the sophistication of
software and communication systems used
to operate them. There are many ways
virtual power plants can take shape.
Australia has a relatively high market
penetration of solar and battery, which
presents itself as the perfect proving ground
for VPPs.
At this stage of VPP uptake, it is
important that VPP operators present a
strong business case and ongoing support
for its generator base – the system owners.
At the same time, VPP operators will need
to overcome teething issues such as data
security, operational mechanism and
bidding into the ancillary services market
with great reliability.
AEMO’s VPP demonstration trial will
provide valuable insights and much needed
unification of specifications for not only VPP
operators but possibly for battery and
inverter manufacturers, too.
GSES will be watching the developments
with interest to find out what, if any,
implications this holds for solar installers
and their customers.
GSES offers solar design, consulting, training
and inspection services to help create a
sustainable future.
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ENERGY TRANSITION

An efficient NEM
is ‘possible’ but still a way off
Capgemini’s annual overview of global energy markets
included a significant section on Australia this year.
EcoGeneration speaks to authors Anastasia Klingberg and
Jan Lindhaus about how we are tracking.
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to residential rooftops only to export into
the grid is a frustration networks are being
forced to deal with.
Capgemini vice-president, head of energy
and utilities Australia Jan Lindhaus can’t
understand the logic in it.
“Utility-scale solar is so much more
efficient and cost-effective than rooftop
solar,” he says. “The amount of redundant
infrastructure you build on every single
house is ridiculous.”
The whole country would benefit from
lower energy prices if utility-scale solar
– which generates at a fifth
the cost of residential PV –
had been the preferred
delivery method over rooftop
solar, he tells EcoGeneration.

PV CONUNDRUM
The position the grid finds
itself in with rooftop solar is
a result of a lack of policy to
steer the evolution of
residential PV, he says.
“People are doing it less for
the hard benefit case but

Capgemini director and practice lead energy and utilities
Anastasia Klingberg and vice-president head of sector Jan Lindhaus.
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ow is the transition to renewables
going? It’s a tough one to answer.
You can’t pick up the phone and ask
the person at the drafting board who is
responsible for designing The Grid of
Tomorrow because no such job exists.
Instead we have politicians, business
owners, investors, researchers and
homeowners all doing their bit to bring
about change.
How will it all end up? No-one knows. But
in its World Energy Markets Observatory
report global consultant Capgemini
provides an annual overview of what’s been
happening and how things might play out.
The 22nd edition, released in November,
included about 80 pages on a region where
renewables are swiftly replacing polluting
forms of generation: Australia.
The picture is different in various parts of
the National Electricity Market but in areas
where it is widely deployed solar is
becoming a problem teenager in the system,
exercising extraordinary strength in the
middle of the day to push demand to the
ground. The idea of thousands of new 8kW
PV systems being added month after month

more for emotional reasons; to do something
good, to be independent. But there is a lot of
wasted energy because that surplus energy
during the day is simply not being used.”
State incentives that feed demand for
rooftop solar are “short-sighted”, he says.
Yes, they support employment and make it
easier for voters to take part in the
transition to clean energy but what’s the
point when solar is exported willy-nilly to
become someone else’s problem?
Capgemini industry practice lead energy
and utilities Australia Anastasia Klingberg,
who authored the section on Australia with
Lindhaus, says she doesn’t have a problem
with rooftop solar so long as batteries are
added. She tells EcoGeneration she added a
battery to her own home PV system to test
the technology for professional reasons,

because the economics didn’t stack up. “It’s
not quite ready yet … but I wanted to have an
opinion [about batteries].”
The grid will undoubtedly benefit from
distributed energy resources if they are
linked and operated in concert as
microgrids or virtual power plants.
“Is it efficient at the moment? No,”
Klingberg says. “Could it be, in the future,
with new technology? Possibly.”
The current grid, a hodgepodge of small
privately-owned assets, large variable
renewable plants and wheezing old-timers
is “almost like a pilot”, she says, where
solutions will be trialled and modified to
engineers’ delight.

‘Utility-scale solar is so much more efficient and
cost-effective than rooftop solar. The amount of
redundant infrastructure [on rooftop] is ridiculous.’

INVESTOR PERIL

FEDERAL FORESIGHT REQUIRED

Forecasts for falling wholesale energy
costs are good news for businesses and
households around the country but bad
news for owners of clean energy projects.
Investors expected to fund the enormous
buildout of wind, solar and storage will be
sitting ever more firmly on the fence,
Lindhaus says, especially without a clear
signal of support from the federal
government.
“The biggest impediment is still the lack
of sufficient modern infrastructure that can
transport the distributed energy resources
across the NEM,” he says.
It’s a critical issue in western Victoria, he
says, which has led to curtailment of up to
50% over the past year. “The return on
investment on new solar and wind farms
was simply not where investors had hoped
they would be.”
Prices are falling, as was hoped for and
expected, Klingberg says, and developers
must be realistic in their forecasts about
lower levelized cost of energy (LCOE) and
accept that they may not be able to sell all
their output into the grid. “There will
always be glitches,” she says.
The key to shoehorning large-scale
renewables into the system is careful and
considered placement of storage, both at the
supply and demand end, and efficient use of
existing or new transmission.
Yes, storage is very important, but it’s not
the only answer for dispatchable energy.
“This is where the Australian market
regulation is an impediment for investors,”
Lindhaus says.
Grid operators are installing batteries to
provide stability, especially as a result of
solar’s prominence in parts of the NEM
around midday. They are not, however,
allowed to use the assets for trading,

The current regulatory framework is guilty
of creating redundancies and higher-thannecessary costs in the NEM, Lindhaus says.
Compounding this problem is Canberra’s
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Jan Lindhaus, Capgemini
although “they want to,” Lindhaus says.
Only if the rules are changed will networks
really be able to work with retailers to profit
from unleashing storage into the system, he
says. “The companies that really know how
to do it are the distributors, but they are not
allowed to capitalise on it.”

resistance to show determined support for
renewables in the short-to-medium term.
Investors are simply left hanging.
“If you look at the power generators we
work with, no-one is investing in large-scale
new power generation anymore,” he says.
“They don’t know what the future might
bring and it is a wait-and-see game.”
Meanwhile, coal stations inch further along
a timetable to oblivion.
The states may be showing initiative to
invite investment by announcing their own
ambitious targets for renewables, but the
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whole issue around stabilising the NEM is
being able to optimally transport electricity
between states as they endure varying
weather patterns, Klingberg says.
“When Queensland has no wind or sun,
South Australia may,” she says. “The
transmission lines will then achieve that
stability, but that’s a federal government
initiative that needs to be carried out with
bipartisan support.”
Incompatibilities between the states
can destabilise the grid, Lindhaus adds,
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and the truth of the matter is that each
state only has so much opportunity for
large-scale investment.

TRADING OLD FOR NEW
Coal is due for replacement as a primary
source of generation, and the world will be
better off for its exit, but will Australia’s
finances shudder as export revenues from
fossil fuels are slowly turned off? Klingberg
sees a steady decline in coal demand but
says developing nations will be far slower to
wean themselves off it than our major
trading partners.
“It’s an industry that eventually will not
be as large as it is now and we will look to

swap out into other types of energy markets,
such as hydrogen,” she says.
Australia is in a good position to shift into
clean energy exports, she says, particularly
hydrogen. We have the sunshine, wind,
water, land and “one of the fastest renewable
transitions in the world”.
Major economies such as Japan and
Germany are watching pilot projects in
Australia to understand how hydrogen will
fuel their economies. For those
industrialised nations the idea of creating
their own hydrogen is “impossible”, says
Lindhaus – “the amount of available natural
energy is not sufficient”.
Australia’s luck will run on. Hopefully.
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Hybrid power plants such as this one at a gold mine
in Western Australia offer energy security.

MW installed

•

At the end of 2019, 11.1GW of new
generation was under construction
or financially committed,
representing $20.4 billion in
investment and more than
14,500 jobs.
In 2019, renewable energy was
responsible for 21% of Australia’s
total electricity generation, an
increase of 2 percentage points
on 2018.
The 4.4GW of new clean energy
capacity additions in 2019 was
evenly split between the large-scale
and small-scale sectors, each
setting new records.
As a result of covid-19 demand for
electricity dropped during the
second quarter of 2020, reducing
wholesale electricity prices by
46-68% compared to 2019.
The pandemic has also increased
the risk that multiple power retailers
could default during the crisis
because of an increase in costs and
non-payment by customers, the
authors write.
Large retailers such as AGL have
witnessed up to $38 million dollars
of increased costs — $20 million
from increased net bad debt and $18
million from increased on-site
operating costs.

Source: Clean Energy Council
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LG Energy Solution unveils
new home battery line
Residential batteries may still be beyond the budgets of most Australians but
orders for storage are slowly picking up nonetheless. Leading battery-maker
LG Chem is preparing for growth with a rebrand to LG Energy Solution and
launch of a new range of home battery solutions.
The company says its LG RESU Prime range has been developed to offer
“freedom of energy self-reliance”.
First off the production line is the RESU16H Prime, which offers 16kWh of
usable energy that can be scaled up to 32kWh, with the double power of 14kW.
LG reckons a unit that size is “capable of housing enough electricity to
effectively run a whole home”. A smaller unit, LG’s RESU10H Prime, will be
available from March. The RESU10H Prime offers 9.6kWh of usable energy
which can be scaled up to 19.2kWh, with the double power of 10kW.
The LG RESU Prime line also features RESU Monitor, LG Energy Solution’s
advanced remote monitoring system, enabling installers and users to remotely
monitor battery conditions in real time and arming installers to proactively
diagnose any issues with an easy-to-use interface.

Q Cells ‘zero-gap’ module
tips 21% efficiency
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The suburbs of Australia are a playground for solar installers,
with easy access to vast, pitched rooftops and most of the
work being just one storey off the ground. But spare a thought
for apartment-dwellers in high-rise blocks around the country,
with no roof to really call their own and certainly nowhere to
lay out an array of solar modules. What can they do?
Racking company Clenergy has come up with a solution in
its PV-ezRack SolarBalcony mounting system, a mounting
structure for PV installations on high-rise balconies.
Sure, it may be suited to parts of the world with high-density
cities and energy use relatively lower than ours, but the
benefits are still worth a look. For a start, pre-assembled parts
allow for fast, easy installation. Clenergy even suggests it
could be a solution to power an off-grid battery.
Clenergy is eyeing densely populated South Korea as an
ideal place its SolarBalcony can be deployed, with CEO Daniel
Hong saying, “We are glad to be a part of South Korea’s
programs for renewable energy projects and transition in its
energy mix, contributing to the ambitious goals towards less
dependence on coal and a reduced carbon footprint.”

Image supplied

Hang out your solar

How can you squeeze more yield out of a solar panel? By
making more of it a solar panel. That’s the thinking behind
Q Cells’ new “zero-gap” technology, the Q.Peak Duo ML-G9+.
Closing gaps of 2-3mm to zero allows for more cells to be
contained within the module — moving from 120 half-cells in
previous iterations to 132 half-cells, and from 144 half-cells to
156 half-cells, underpinning the efficiency boost.
Offering what it claims is the world’s first commercially
available gapless solar module, Q Cells says the new
technology delivers efficiency up to 21.1%.
“At the end of the day solar modules, particularly in a
residential setting, are about the long-term peace of mind for
consumers,” said Hanwha Q Cells head of Australia Peter Bae.
“While many solar models can provide short-term gains, the
quality and performance of Q Cells and in particular its Q.Peak
Duo range are firmly about realising our promise for high
performance and energy savings over time.”
The 132 half-cell version is capable of up to 395W, the
company says, and every module in the range comes with a
25-year product warranty and one of the lowest degradation
rates in the industry, ensuring 86% performance after 25
years. The G9+ boasts a newly sealed Quality Control PV
(QCPV) testing certification from TÜV Rheinland.

STANDARDS | SOLAR INSTALLER

Tips for using
PCE-integrated DC isolators
A little homework is needed if you want to reap the benefits of PCE-integrated DC isolators,
writes Michael Shaughnessy of the Clean Energy Council.

Alberto Masnovo ; Image supplied
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A

mendments 1 and 2 to AS/NZS 5033
in 2018 made it possible to use an
isolator integrated into an inverter
without the need for additional adjacent DC
isolators, so long as the integrated isolator
met certain requirements (clause 4.3.5.1,
4.3.5.2, 4.3.3.3.1 etc.). This was a win for the
industry as it results in fewer points of
failure, fewer enclosures that can suffer
from water ingress and allows part of the
isolator fit off to be done by machines in a
very accurate way as it is enclosed in the
IP-rated case of the inverter.
In the unlikely event that an arc starts in
the integrated isolator, the burning would
be confined to the enclosed inverter case,
meaning that the arc is less likely to track
out of the enclosure due to cables splitting to
go through plugs or individual cable entry
holes. Not only does this result in safer
installations, it also reduces system costs
related to components and labour.
You may ask yourself, next time I go to
remove or replace an inverter, how will I
isolate it from the array? As this is electrical
work, it is accepted that the electrician will
be able to go to the array and isolate there,
rendering the whole array cable dead as
well, which is safer should the inverter
remain removed for a long period.
However, it should be noted that some
state regulators will have their own
requirements above Australian Standards
and may not allow the use of integrated
isolators alone as the means of isolating the
array cable from the inverter. The Clean
Energy Council is working with state and
territory regulators on this and will provide
more information to the industry soon.
www.ecogeneration.com.au
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To be sure that an integrated isolator is
compliant to be installed on its own, an
installer must be satisfied of four things:
1. Obtain a “self-declaration” from the
inverter manufacturer stating that the
integrated isolator complies with all
relevant clauses of AS/NZS 5033. Each of
the clauses should be listed.
2. Make sure the inverter has “separate
screening” from touch on the PV side of
the integrated isolator that is within the
same external enclosure as the other
components of the PCE (Amendment 1,
clause 4.4.1.2). With the cover off the
inverter, in most cases it will be metal
sheet or mesh protecting the isolator
terminals from stray fingers or metallic
tools. Manufacturer’s instructions to
disconnect any external DC plugs do not
meet this requirement.
3. The integrated isolator must be correctly
rated as per AS/NZS 5033 for the PV
array/s being fed through it (Amendment
2, clause 4.3.5.1). An installer rates the
integrated isolator in the same way they
do for all of their DC isolators: obtain the
spec sheet from the manufacturer and
size it using 1.25 times the current
(examples can be found in Appendix I of
Amendment 2, and the Clean Energy
Council has also held a webinar on this
issue titled “Changes to DC isolator
requirements” and a Toolbox Talk called
“Sizing DC disconnectors”).
4. Find the integrated isolator model on the
Electrical Regulatory Authorities Council
(ERAC) list at https://equipment.erac.gov.
au/Public/, which is a requirement for
most states and territories other than

NSW. It identifies that the product has
been tested and is compliant as
Equipment Class Level 3, Equipment
Sub-class DC isolator.
If the inverter or isolator you intend to
install has not been tested and passed the
requirements to be on the ERAC list, it
is not suitable to install without adjacent
DC isolators.
While manufacturer self-declarations are
a good first step, it should be noted that
AS/NZS 5033 is an install standard,
meaning that when an installer signs off
that they have met all requirements of the
relevant standards, they are effectively
signing off that they know that the
integrated isolator is compliant.
Therefore, if an inspector audits a system
and identifies that the integrated isolator is
in fact not compliant to the standard, the
onus is on the installer to clarify or rectify
the installation.
If you’ve gone through these four steps for
all of your favourite inverters and they’ve
come up trumps, you will only need to
follow step three to be confident in
installing PCE-integrated DC isolators
without additional adjacent DC isolators.

Michael
Shaughnessy
is a member of
the tech support
team at the
Clean Energy
Council.
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SOLAR

TRAINING
The solar sector — utility-scale and rooftop systems big and small
— will see steady growth for at least the next two decades as coal
is replaced. The institutions that train PV installers will be busier
and more scrutinised than ever, writes Jeremy Chunn.
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Standards. Solar is a fast-moving
technology, however, especially battery
storage systems, and educators sometimes
grumble that the material they are provided
with can be a bit out of date.
For example, updates by the Australian
Industry Standards last year to the entire
electro technology training package did not
include much of a focus on renewable
energy, says Elizabeth Joannou at GSES. She
had hoped the material for stand-alone
power systems in particular would have
been given some much-needed attention.

THE GATEKEEPER
Because the clean energy revolution is
happening on suburban rooftops as much as
it is at far-away utility-scale solar and wind
plants, the Clean Energy Council is
determined to minimise the risk that
anything can go wrong. To ensure
workforce issues don’t become a barrier to
industry growth, the CEC in 2020 created a
skills and training directorate that includes
members from RTOs and employers to talk
about training issues and “identify areas

Zstock

A

ustralian solar installers might
sometimes feel as though they
simply could not squeeze any
more work into their diaries
but the fact is that the energy
system is demanding huge additional
amounts of PV to be connected to the grid
over the next 20 years as coal-fired power
stations are retired.
The vocational education and training
sector will have a busy couple of decades
ahead of it as electricians take on the skills
required to fit the equipment that can turn
sunlight into electricity and the installers
already serving the industry stay on top of
new technology and techniques.
Registered training organisations (RTOs)
and vocational education centres that turn
out the country’s PV professionals are
heading into a new growth phase. One sideeffect of change is that they will be watched
more sharply by regulators.
The solar courses offered around the
country are based on material created
within the Australian Skills Quality
Authority and must comply with Australian
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Students at the GSES facility in Sydney took
necessary precautions against covid-19.

what they say they’re supposed to be doing is what the industry
needs,” Talberg says.
Issues raised within the CEC’s skills and training directorate
are also worthy of being aired with industry reference committees,
she says.
Nationally endorsed training is a prerequisite for CEC
accreditation. Continuing professional development programs are
also being revamped, she says, with training units categorised as
core and non-core material so that installers must maintain a robust
knowledge base.

54 |

where we can raise the bar,” says CEC
director of workforce development
Anita Talberg.
The CEC is planning working groups
for trainers from all the RTOs to go over
issues picked up in the council’s assessment
of the industry gained through audits of
rooftop systems.
“There is a misalignment between what
the VET sector is offering and what our
employers need,” Talberg says. “We would
like to see a system where there is a much
more responsive VET sector. We would like
a more nimble VET sector that can be
responsive to our needs.
“The problem is, changing those packages
is a three-to-five-year process.”
Talberg also sits on industry reference
committees that oversee training units in
power generation and transmission. The
reference committees allow for feedback
from the renewable energy sector to the
vocational education and training sector if
training products are not meeting the needs
of employers.
“A technical advisory committee will go
through line by line the curriculum and
decide if units of competency are doing what
they say they’re supposed to be doing, and if
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VICTORIA GETS READY
As Victoria has chosen to go it alone in its pursuit of clean energy
capacity so it has determined to pay vigilant attention to training.
Because Victoria has its own regulatory body for developing
curricula — the Victorian Registration and Qualifications
Authority — the state hopes it is quicker to respond with changes
in teaching units.
“With the national curriculum being a bit outdated, in Victoria
over the past few years we’ve taken the opportunity for the
Victorian Skills Commissioner’s industry advisory group and
industry steering committee to develop new curriculum,” says Alex
Newman, the executive officer of Future Energy Skills, facilitator of
the industry advisory group.
Victoria has declared to source half its electricity from renewables
by 2030 and is forthright in its support of rooftop solar with its Solar
Homes Program. “To support those programs the curriculum needs
to be the most current it can be,” Newman says. Through the
Victorian Skills Commissioner, Future Energy Skills has developed
and then accredited three courses so far to support residential and
large-scale solar: Working Safely in Solar (with an emphasis on
working at heights); New Energy Technology Systems (focused on
PV system design, batteries and stand-alone systems), and; gridconnected systems between 30-100kVA (to target commercial PV
and storage).
National RTOs have the option of adopting the courses, he says,
but Working Safely in Solar is mandatory for installers working in
Victoria on projects aligned with the Solar Homes Program.
The updates have been about two years in the making, Newman

Image supplied

Practical work in the
classoom at GSES.

www.ecogeneration.com.au

18-Dec-20 1:21:49 PM

TRAINING | SOLAR INSTALLER

says. “Finding subject matter experts in this field and developing
learning resources has been difficult, but that’s one of the reasons
why it’s being funded, so the RTOs can find it a lot easier to deliver
these courses,” he says.
There are about 12-15 people training installers around the
country, on Newman’s estimate, “and reskilling for the clean energy
economy is going to be a much bigger task than that. If we can
develop good learning resources that support current curriculum
then it makes it easier for people to make the transition from
industry to the classroom to deliver these courses in the way
industry needs for the future.”

‘There is a misalignment between
what the VET sector is offering
and what our employers need.’
Anita Talberg, CEC

FRESH TALENT
ALONG CAME COVID
The transition to clean energy might seem inevitable but there will
always be unexpected ructions. The covid-19 pandemic was a classic
example of a collision no-one was expecting. For solar trainers
around the country, it was a chance to adapt quickly.
“The covid year has presented us with significant opportunities,”
says Solar Training Centre CEO Steve Kostoff. Online Zoom classes
replaced the classroom format for much of the theory presented in
Solar Training Centre courses, Kostoff says, with practical work still
being managed in person. “Our online classes were driven by a full
production team in conjunction with the trainers to deliver a very
compliant and relevant learning experience.”
It’s been a strong year at Solar Training Centre and the RTO is
preparing to expand its offering in Victoria for the next year and
beyond, says Kostoff, who sits on the board of Solar Homes Victoria.
The RTO operates in South Australia, Victoria, Queensland and
Northern Territory.
With a career in PV appealing to the entrepreneurial streak in
many electricians Kostoff says solar sales and marketing courses are
a natural fit. “It’s not just about installers,” he says. “The market is
asking for further training for personnel in sales and marketing
divisions, management and training in solar. This is how the
industry is responding to what we do but also driving what we do.”
Kostoff sees strong growth in the solar install sector. “Every week
the market asks me to refer qualified and CEC-accredited installers
because there is so much work across Australia,” he says. “There
should not be any qualified installer out of work today.”

At GSES, Joannou says she has noticed a
large proportion of turnover in the industry.
“The number of accredited installers is still
increasing dramatically but at a lower rate
than we are training up new people, us and
the other RTOs,” she says.
This could indicate that installers are
exiting the industry, to be replaced by those
nearing the end of their apprenticeships and
mature electricians who have added solar to
their offering. “More and more, solar is
being seen by the public as a standard
offering,” Joannou says. “There is an
expectation [electricians] can provide it as
an additional service.”
Every schoolkid comes to class with a
different attitude to learning and
professional or vocational training is no
different: there are those who are simply
happy to pass and others who seek to get as
much out of classwork as they can. “They’re
the ones who stay back after class or turn up
to optional online sessions,” Joannou says.
“There are definitely different types of
students, but you get apprentices and
experienced electricians in both categories.”
PV and grid-connect courses generally

www.skillbuild.edu.au
1800 059 170
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The theory of rooftop PV is explained at Solar
Training Centre’s Melbourne facility.
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cover the same ground: how a PV module
works, matching an array to an inverter, site
assessments and installation, etc. The
technology is always changing, however,
and so are the standards.
“It’s a constant job for us to update our
course material,” Joannou says, as students
pay fees with the expectation they’ll learn
using the latest gear.
The big shift in interest has been to
modules with half-cut cells, whereas most of
the traditional course material focuses on
standard modules. It’s a case of rewriting
the class notes once again. “Every week, it
seems, we are finding out about a new
technology or new consideration we need to
add to our courses.” The Australian Energy
Market Operator’s Distributed Energy
Resource Register is another addition to the
curriculum, along with major updates to the
Australian Standards and how they should
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NEW BUSINESS SKILLS
Regardless of covid-19 putting a hammer through work schedules in
Victoria in the second half of 2020 Holmesglen TAFE senior training
coordinator David Tolliday says it was still a busy year at the
Renewable Energy Centre of Excellence at the Moorabbin campus.
“There is a huge demand at the moment for grid-connected
electricians,” Tolliday says. “They are finding it’s a good industry to
get into and have in their resume.” Graduates are finding work

Image supplied

Then it’s time for some
practical application.

be interpreted. Trainers who work in the industry and who learn
from inspections are well-placed to pass along wisdom to students,
especially if they’ve learned a few things the hard way. The RTOs
also get to hear about PV installation issues raised with the Clean
Energy Regulator via the Clean Energy Council.
If the CER is hearing common complaints about PV work in the
field it will prompt the CEC to let the RTOs know where course
content could be improved.
Investigation by the Clean Energy Council’s Skills and Training
Directorate found some courses are not teaching everything that
they need to and common problems found at inspections highlight
common misconceptions among installers. These observations could
guide the development of future units of competency. The CEC
directorate includes manufacturers, academics and trainers. “It’s
looking to the future of what training needs to look like for the
whole industry,” Joannou says.
Minutes for an October meeting of the Clean Energy Council’s
Skills and Training Directorate noted large variation in the quality
of delivery from RTOs and suggested a code of conduct might be a
way to standardise the skills expectation for licensed electricians
across the industry.
As installers push further into bigger and bigger solar work they
may have to adapt to technology they’d never considered at the
outset. GSES is adept at writing specialised streams and its offering
now includes a course in tracking systems and solar hot water. New
courses are coming in volt current in PV systems, detailed cable
sizing and arc flash effects, among others in the pipeline.
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Selectronic Australia manager of sales Lindsay Hart
addresses a class at Queensland TAFE.

Part of the crew at
Queensland TAFE.

mainly in residential and small commercial,
around 100-200kW, he says.
Before his students head out into the
world with newly minted skills Tolliday also
offers practical business advice about
choosing suppliers. “I always tell them to
buy products that have an Australian office
and Australian support,” he says.
Manufacturers also offer training, much
of it very useful, “but I think too often it’s a
sales-orientated high-level training,” he
says. “It’s beneficial if the installers are

using that product but the skills learned are not really interchangeable with other products in general. There is a use for it, but
installers need to be a little bit careful and they do need the formal
qualifications as well.”
The solar industry is booming but there are still too few suitably
qualified and experienced trainers, Tolliday says. “There is a
shortage,” he says.
Queensland TAFE has been running courses to get the state’s
electricians up to CEC accreditation standard since the 1990s,
says TAFE Queensland SkillsTech teacher renewable energy
Richard Cary.
Clean energy goes far wider than solar, and Cary is also part of a
team looking at how the vocational education provider can include
courses in hydrogen, electric vehicles, EV charging and large-scale
solar and wind. “Previously our solar area had focused on smallscale solar, residential and commercial, but we want to see what
broader offering we can bring,” Cary says.
The Queensland Labor government has set a target of 50%
renewable energy by 2030, and the clock is ticking. Coal and gas
dominate the grid, with wind and solar making about 2.4GW of the

TAFE Queensland is the largest
training provider for apprentices and
trainees in the state, putting 20,000
apprentices and trainees through
their paces every year.
TAFE Queensland offers more than just apprenticeship and traineeship training.
Partner with us for all your business training needs so you can expand your
business, diversify your skill set, or upskill your staff.

CALL THE TAFE QUEENSLAND
APPRENTICE HOTLINE
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‘You miss the nuances when
you’re doing Zoom that you can
easily spot in class.’
Bill Gammon, SkillBuild

battery training is to wait until there is a job
request to respond to. He suspects some of
the students enrolled in storage training are
already installing the technology. Because
there are no Small-scale Technology
Certificates attached to batteries, there is no
paperwork. There is, however, a new
Australian Standard on battery energy
storage systems – 5139 – and installers had
better comply with it.
Gammon commends the CEC for its
new commissioning sheet and solar
installation guidelines, adapted from the
Australian Standards.
Solar is a mature technology, with
paybacks sometimes around three years.
The Clean Energy Regulator’s STC program
is timed to expire in 2030 but the subsidy
rug could be pulled out from under the
industry well before then. If that happens,
the large retailers who use hard sales
pitches could soon disappear. Business
conditions could improve for quality
installers of quality systems. Without the
requirements of STCs, however, they may
not have to be accredited by the CEC.
It’s only a theory – but anything can
happen in solar.

Image supplied

near-15GW of supply. The pipeline for large-scale solar and wind
projects is enormous, however. Solar installers working on suburban
rooftops may soon find themselves working on plants in the
hundreds of megawatts.
Cary says about three-quarters of students who graduate from
grid-connect courses go on to do units in design. Demand for storage
training is still low, he says. “At some point that’s probably going to
increase pretty rapidly,” he says, pointing to falling feed-in tariffs
inevitably firing consumer interest in batteries. “We’re pretty much
at the tipping point. As battery prices drop it’s going to become an
economic decision. When people are not being paid well for their
excess solar generation they are going to turn to batteries.”
Like the other RTOs, SkillBuild Training had to adapt to covid-19
restrictions by offering the theory component of courses online and
practical activity in class. You have to do what you can in a
pandemic, but SkillBuild training co-ordinator Bill Gammon sounds
as though he prefers face-to-face instruction. “You miss the nuances
when you’re doing Zoom you can easily spot in a class,” he says, “like
when someone’s looking a bit puzzled or like they’re struggling.”
Still, there’s one upside with online learning — students who have
to travel to attend have saved money on accommodation with the
four-day online and one-day face-to-face format.
The switch to a partly-online delivery didn’t stop student numbers
increasing over the year, and Gammon suspects some of the newbies
may have taken the opportunity to study after a sharp downturn in
the economy freed up workhours. The grid-connect course is most
popular choice at SkillBuild, with battery storage attracting about a
third as much interest. In 2020 Gammon says the stand-alone
system course drew attention following a move by NSW network
Essential Energy to adopt a model where containerised PV-andbattery energy solutions can be deployed as off-grid power stations
in areas affected by bushfires and other natural disasters.
“It’s a risk-averse measure,” he says. “If a line comes down in the
summer in a paddock it can start a fire.”
West Australian network Horizon Power has used stand-alone
power systems to replace more than 50 kilometres of powerlines in
the state so far.
Despite the hype around batteries Gammon says enrolments in
storage courses are fairly low. His advice to anyone considering
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A few words about batteries

Residential storage used smartly or connected in virtual power
plants can unlock value in solar PV, says sonnen Australia’s
Nathan Dunn, but don’t expect any major price drops.

Solar installers are so busy on rooftops
they hardly have time to explain to
customers the value in batteries.
Besides, many installers consider
them expensive. What do you have to
say to them?
Firstly, what you have to consider is that
solar retail companies have built their
business models on selling and installing
rooftop solar panels. Storage takes a
completely different sales and
communication method because the
benefits can be slightly harder to explain.
The payback period for storage is often
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misunderstood by solar installers when
compared with PV panels, so the return on
investment in storage is quite often poorly
communicated and this has hindered sales
of storage.
Many solar retailers sell PV and they will
sell storage only if a customer asks for it.
They tend not to typically go out selling
storage unless they see this as an additional
source of revenue or benefit. For example,
they might be a virtual power plant operator
or aggregator.
You also have to consider the fact that
there are around six times as many Clean
Energy Council-accredited solar installers
as there are CEC-endorsed grid-connect
storage installers. This means every battery
installer can install PV but not every PV
installer can install batteries.
Is there a perception about residential
storage in the clean energy sector that
you’d love to change?
There are a number that need to be changed.
I’d like to start with the perception that the

Nathan Dunn says “peace of mind” is
one of the benefits a battery can deliver.

return on investment for storage isn’t there
yet. This may be true for some storage
products but systems with features such as a
good backup and the ability to operate in a
VPP can offer both financial returns and
intangible returns.
These intangible returns come from the
peace of mind to a consumer knowing that if
they are away and the grid goes down, they
won’t come back to a defrosted freezer or
they can still charge their phones if they are
home. This sort of benefit cannot be priced
as it is far more emotive.
Secondly, there is a perception that the
price of storage is going to reduce
dramatically. This is not entirely true. The
assumption comes from the comparison

Image supplied

M

any solar installers struggle to
come up with much of a sales pitch
for battery storage when they have
enough on their plate getting PV arrays up
and running for customers. But sonnen
Australia managing director Nathan Dunn
tells EcoGeneration it’s all about
understanding the deeper value in the
technology and the value of energy storage’s
“intangible returns”.
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with the PV panel industry and the
difference is that price reduction would lead
to cost reduction of storage due to volume of
the power electronics.
Given that most of the power electronics
in storage systems are the same as what you
would find in a PV inverter, the price will
not decline as it is already benefiting from
the previous decline. We can expect the
price for storage to reduce moderately over
the next few years but this will not be a
sudden drop.
Batteries require a lot of components and
there is still a very high production cost
when compared with PV panels and
inverters. We will need an increase of the
volume of production for storage by a
significant magnitude when compared to PV
panels for us to see similar cost reductions.
What’s the best application of battery
storage you’ve seen in residential?
The intelligent clustering of multiple
storage systems together across different
households to create a community that can
share clean energy and sell back to the grid
as part of the VPP is how we can best apply
battery storage in a residential setting. But
for this to happen at scale we need
manufacturers who are developing smart
storage systems or who are investing in
software to enable energy trading.
Right now, we have a market that is
either focused on storage for selfconsumption or enrolling a storage system
to a VPP. Building on the concept of
clustering systems, we can incentivise
households for demand response programs
and increase the adoption of batteries.

‘There is a perception that the price of
battery storage is going to reduce dramatically.
This is not entirely true.’

Nathan Dunn, sonnen

What’s your take on electric vehicles:
threat or opportunity?
Some people assume EVs will reduce or
remove the need for residential storage – but
this isn’t true. Residential storage is critical
to store excess PV generated during the day.
If the homeowner has taken the car to work,
the generation goes back to the grid or gets
curtailed. When an EV returns home to
charge its storage can help to reduce high

demand on the grid and act as a smoothing
component to support the system.
Vehicle-to-grid technologies may also
become a reality which can contribute to
VPPs and they can all work together if its
design and regulation are harmonised. After
all, which household would like to wake up
to having an EV with a low charge in the
morning as its battery has been discharged
for their home usage at night?
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Fulfilling module contracts
in a choppy market

F

or PV module manufacturers, the
competition for a share of the action in
utility-scale projects is intense. The
Clean Energy Council estimates more than
5.5GW of solar projects worth nearly
$10 billion of investment are under
construction, or close to it, in Australia.
They are all founded on contracts with
technology suppliers, who in turn are
obliged to deliver vast amounts of panels in
a business climate ravaged by covid-19 and
unexpected shortages of raw materials.
Longi Australia head of business for
utility projects Tommy Hyun has seen
dramatic shifts in conditions in the past
year alone. Last year he says it was not
common for developers to select modules,
but from early 2020 developers changed
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tack and are now heavily involved in
selecting the module supplier.
This shift is a result of cooling ambitions
for utility-scale solar in Australia as
congestion in the NEM and labour
constraints saw the collapse of RCR
Tomlinson, a major EPC, and the retreat of
others from the sector, including Downer.
“Many developers are heavily involved in
choosing the technology and module
supplier,” Hyun says. “EPCs, yes, they are
involved, but right now it is the IPP
[independent power purchaser, or
developer] that is more heavily involved.”

RISK AND RAW MATERIALS
The risk to buyers of any long-lasting, fastchanging technology is that orders will be

placed ahead of further breakthroughs in
performance. For solar manufacturers, the
task is to build loyalty in a competitive
market where contracts are growing larger
every year.
Only premium module suppliers can
deliver at a scale that satisfies utility-scale
projects, Hyun says, which means
developers and EPCs have a keen interest in
each manufacturer’s “product roadmap”.
Forward planning for delivery is fraught
with risk, where the supply chain can
experience shocks linked to shortages of
raw materials.
Around the middle of 2020 supply of
silicon, the primary ingredient in PV wafers,
was impacted after an industrial accident at
a plant which supplied 10% of global supply.

Images supplied

Solar module manufacturer Longi is carving out market share in the utility-scale sector
as developers wrestle with the grid and competitors throw up challenges.
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Longi’s utility-scale clients are strongly
favouring bifacial modules, Hyun says, with
90% of recently-signed contracts calling for
the higher-yielding technology.
The incident will affect the price of modules
until 2021, he says.
Another problem affecting all
manufacturers is a shortage of glass in
China. “It is a huge problem,” he says, “and
it is beyond our control.”

OVER THE HORIZON
It’s been a record year for residential and
C&I installation capacity but the utility
space in 2021 will likely surge as NSW and
Queensland encourage development in
renewable energy zones and other large PV
plants progress towards construction. Next
year will also see entrance onto the market
of modules that use 210mm wafers and are
capable of output around 600W. These are
larger and heavier panels than typical and
system designers will be solving new
problems adapting them to projects.
Longi and some other key PV suppliers
are sticking with 182mm wafers, however,
and Hyun has a few opinions about how
technology that uses 210mm wafers might
incur unexpected costs.
He says 600W panels are “too big” and
“too heavy”, at 35kg compared with 32kg.
The format of the new modules will also
make them more costly to ship, he says,
where the portrait orientation used when
loading regular panels allows more to be
stacked in a 40-foot shipping container than
the landscape orientation required for
larger, 210mm-wafer panels. He suggests
microcracks could be a problem on delivery.
“That’s why we decided to go with the
182mm wafer with a power class of 550W.”
Lastly, he says inverters compatible
with 600W panels are not yet available
in Australia.
These three factors – transportation,
weight and system compatibility – will need
to be taken into consideration when
assessing 600W technology, which he
otherwise acknowledges will have lower
levelized cost of energy (LCOE) than
regular panels.

N-TYPE, THE NEXT LEAP AHEAD
What’s next for solar efficiencies? Hyun says
the next wave of advances in modules will
www.ecogeneration.com.au
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rely on n-type cells, which are more efficient
and not affected by light-induced
degradation. Yes, the industry could pursue
p-type technology and produce ever-larger
modules, but the cost of transportation will
soon become a limiting concern, along with
system compatibility and module weight
adding to construction costs.
Longi’s utility-scale clients are strongly
favouring bifacial modules, he says, with
90% of recently-signed contracts calling for
the higher-yielding technology. Thanks to
gains in output associated with albedo light
hitting the rear of panels, LCOE for bifacial
is near parity with monofacial panels when
used with tracking, he says. A pilot project
in the US using Nextracker tracking has
delivered an 8% gain over monofacial.
“That’s why bifacial is popular.”
Longi has tested its bifacial modules
with tracking in Australia conditions but
Hyun wasn’t prepared to share the result
with EcoGeneration.
The company has capped its pipeline for
business at 2GW a year and generally has a
good idea of what it is contacted to deliver

two years ahead. As Australia edges towards
augmenting its high-voltage transmission
connections to free the way for new clean
energy projects – which are getting bigger
every year – the indications from developers
are that hybrid projects that incorporate
storage and wind will be favoured over
solar-only.
The main criteria for module selection are
the balance of system cost and LCOE, he
says, along with product warranty, product
degradation and price. Product warranties
can range between 12 and 15 years;
performance warranties up to 25 or 30
years. Degradation is factored into the
performance warranty, with 2%
degradation standard after one year falling
to 0.45% for bifacial and 0.55% for
monofacial after 25 years. “That’s the
market standard,” he says.

Tommy Hyun has
his doubts about
Xxxxx xxxxxxx
xxxxxx
210mm wafers.
xxxxxxx xxxx xxxx

Longi’s position as a major wafer supplier
allows it a good view of market conditions.
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Clean energy market wrap
LARGE-SCALE GENERATION
CERTIFICATE (LGC) MARKET
The tightening trend in the LGC surplus for
calendar year 2020 continued across the
final quarter, with a close-to-balanced
market now expected before shortfall
penalty payments are considered.
Interestingly, though, the spot and Cal 20
markets were generally quite stable during
this period, trading in the high $30s from
mid-October to the time of writing. There
are those who expect last-minute fireworks,
with the prospect that some buyers and
sellers may have left things very late.
The later-dated vintages have continued
to climb, with the Cal 23s and Cal 24s
strengthening further across the final
months of the year, reaching $17.25 and
$7.50 respectively, an interesting trend
given the size of the surpluses that appear
likely in those future years.

SMALL-SCALE TECHNOLOGY
CERTIFICATE (STC) MARKET
Having fallen to $37.75 in late October, the
spot STC market endured its most stable
period of the year over the subsequent
month with the market remaining at that
price for 22 trading days. The market
eventually climbed to $38.00, despite record

$/MWh

installation activity taking place. As has
been the case in most previous years, the
latter part of 2020 has seen STC submission
figures grow strongly, with the five weeks
from mid-November to mid-December
producing an average of 1.13 million STCs,
about 425,000 a week above the level
required by the target. This will likely result
in a surplus of more than 10.5 million STCs
being carried over into 2021, the largest
figure rolled over since 2012.

When this happened, the spot market fell
sharply back to $37. The dip was, however,
short lived, with the release of the 2022-25
targets as well as adjustments to the penalty
price and emissions factors from 2021 seeing
the market rally north of $42.00.
The ESC market was again very stable
across the final months of the year, with the
spot sitting between the high-$26s and
low-$27s. The market enjoyed an increase in
liquidity across the period as well as an

As has been the case in previous years, the latter
part of 2020 saw STC submissions grow strongly.
ENERGY EFFICIENCY MARKETS
(VEECs AND ESCs)
In an incredible conclusion to what has been
an enormously challenging year, the VEEC
market rallied sharply to the $39 level as the
impact of the suspension of residential
activities owing to covid-19 continued to
bite. While the suspension was eventually
lifted, it was not until early December that
restrictions were lifted sufficiently to allow
door-knocking as a lead generation
approach again.

uptick in ESC registrations. A final
announcement on the scheme’s target
profile out to 2030 is yet to be made, along
with other important decisions such as
when to phase out lighting and exactly what
the innovative peak demand reduction
scheme will look like.
The above information has been provided by
TFS Green and relates, unless otherwise
indicated, to the spot prices in Australian
dollars as of December 14, 2020.
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CALENDAR
OF EVENTS

Marco Stella is senior broker, environmental markets at TFS Green
Australia. The TFS Green Australia team provides project and
transactional environmental market brokerage and data services across
all domestic and international
renewable energy, energy
efficiency and carbon markets.

Generation 2.0 Summit 2021
16-17 February 2021, online

DOMESTIC

CREATION

SPOT PRICE ($AU)

generationsummit.com.au
Australian Clean Fuels Summit 2020

LGC — Large-scale Generation Certificates

279,589,138

38.00

STC — Small-scale Technology Certificates

290,126,483

38.00

bioenergyaustralia.org.au/events/59621/

VEEC — Victorian Energy Efficient Certificates

63,110,276

42.30

Offshore Wind Australia Conference 2020

ESC — NSW Energy Saving Certificates

36,739,693

27.30

4 March 2021, Melbourne

INTERNATIONAL

DEC ‘20 PRICE (€)

DEC ‘20 PRICE ($AU)

offshorewindaustralia.com.au/

EUA — European Emission Allowances

30.73

49.45

Large-scale Solar Forum

1 March 2021, Canberra

11 March 2021, Brisbane and online
largescalesolarforum.com.au/

ENERGY EFFICIENCY DAILY CLOSING LGC PRICE

Solar, Energy Storage, Off-grid Power

55

23-24 March 2021, Sydney

SPOT LGC PRICE (2019)

52

$/tonne CO2 equiv

Energy & Investment Series: Large-scale

energyinvestmentseries.com.au/

SPOT LGC PRICE (2020)

49

Wind Industry Forum 2021

46

windindustryforum.com.au/

43

Australian Clean Energy Summit

40

cleanenergycouncil.org.au/events

37

Energy Next

25 May 2021, Melbourne and online

13-14 July 2021, Sydney

13-14 July 2021, Sydney

34

energynext.com.au/en-gb.html

31

Enlit Australia
21-22 July 2021, Melbourne

28

enlit-australia.com/

25
Dec 20

Nov 20

Oct 20

Sep 20

Aug 20

Jul 20

Jun 20

May 20

Apr 20

Mar 20

Feb 20

Jan 20

Dec 19

Energy Networks Conference and
Exhibition 2021
9-11 November 2021, Brisbane
energynetworks.com.au/events/en2021/
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Big systems and big savings
Customers who use a lot of electricity make great PV-and-storage customers,
says Sydney Solar Electricity owner Chris Pond.

OK, and what sort of residential systems
are you working on these days?
Residential has gone up in size — it’s very
common to install a 6.4kW system. The
bigger houses are hitting around 10kW
or 15kW very regularly. I’ve done a couple
of houses where the quarterly electricity
bill is $5,000.
You have got to be joking…
No. These are houses with a Zip urn, a Miele
coffee machine that sits there all the time
switched on, a comms rack, a dimming rack
for C-Bus and Dynalite, floor-heating for
winter … it really adds up.
Electricity was cheaper but now we’re
hitting peaks of 52 and 56 cents for peak and
shoulder off-peak and you’re seeing massive
electricity bills. People are thinking, I don’t
mind spending a bit of money to offset
three-quarters or half this bill to stop that.
Solar would have a massive impact on
load like that.
Definitely. Floor-heating and a swimming
pool are seasonal but the comms rack and
urn are on 24 hours a day. It’s a constant
load. One house had an electric car as well.
Now they have solar their electric car can
charge and they don’t have enormous bills.
The good thing about a car is if it’s a rainy
day and your solar is producing one-third or
a quarter you put the car on slow charge; if
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it’s a sunny day you put your car on fast
charge. There are some very interesting
smart houses. I enjoy it.
Apart from solar do you also talk to
clients about energy efficiency?
Always. I give every customer a brief energy
audit. I’ve done thousands over the years.
I’ll go through everything from LEDs to
timing boards, passive solar design in the
roof, insulation, drop seals, lessening your
air-con and slowly getting to offset that
exactly with solar and a car.
Last of all is a battery. The battery is the
slowest to pay back but is the thing that will
only get you over the line of being totally
self-sufficient throughout the night.
Are you installing many batteries?
I am. The Tesla is an amazing battery. It’s
great equipment – bleeding edge – and as it
comes down in price it’s going to be
amazing. I’ve also installed LG, sonnen,
enphase – they’re all good.
How knowledgeable are clients about
solar when they contact you?
Everyone’s very savvy these days. Everyone
looks at blogs, although
people need to realise blogs
can be sales-based rather
than truth-based. You get
your negatives and
positives on different blogs
and it will give a star rating
on different products, but
you know in the end the
SMAs have the highest star

rating because the customers are happy.
Most people know things before they call up
these days, whereas 10 years ago no-one
knew anything. There were incentives then
that got renewables onto the network, and
they were important.
What do you think will happen if
incentives are wound back?
I would hope that they are never silly
enough to wind back RECs [small-scale
technology certificates]. They wind it back
every year but to wind it back totally would
be ridiculous, although there was talk at one
stage that they would just end it.
It’s a mechanism to help us reach a goal
and it should definitely be kept.
What’s your view on the industry overall?
It can have its dodgy operators. It’s very
much a buyer-be-warned industry. I always
try to keep to the quality end of the market;
I deal with companies that are big, that have
good warranties, that honour warranties,
that have an office in Australia and you can
get them on the phone for service. My rule is
to keep to the three major brands. You
shouldn’t have major problems that way.

Image supplied

You install residential systems around
Sydney but you used to work on larger
systems, is that right?
I used to do a lot of councils, solar schools
projects, a couple of the universities –
Wollongong uni and Western Sydney
University – a 50kW system on a school.
It was BP and SMA technology that was big
back in the day. They were more as
demonstration units, for science studies,
than they were energy solutions.
The BP panels were 150W whereas
now I’m using 450W Sunpowers. It’s an
amazing difference.
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