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EDITORIAL

FROM THE EDITOR

S

o long as the world keeps turning, the sun will pop over the
horizon every day. Yes, you can definitely say it is an
intermittent source of renewable energy, but you can just as
certainly make the claim that its arrival at the start of each day is
utterly predictable and that the energy it supplies us from 150
million kilometres away is severely underutilised.
Then we have the wind, which whips our shores with
inexhaustible gusto. Sure, it may not blow every minute of every day,
but apply a few sophisticated methods of predicting air currents and
it’s possible to find plenty of places to harness the wind’s power.
There are plenty of very windy places in Australia, and of course
there are plenty of sunny places. If it’s reliable clean power you’re
after, what do you do? You cut the risk of erratic electricity supply
from renewable sources by using more than one source. What you
get is a hybrid system. The more sources of generation that are
added to the mix, the more reliable the supply.
It sounds simple, but an overview of projects on page 42 in this
issue of EcoGeneration details the complexities. If you’re looking for
a large-scale energy storage technology to help out with intermittent
supply as renewables breaches 50% of the grid, research has
identified more than enough potential in pumped hydro (see page
32). And let’s not forget the untapped potential of demand
management (pages 18, 62, 64, 66 and 76).
So the good news is we’ll get there in the end, the muchanticipated renewable energy target. But it will be a lot more than
33,000MWh. A whole lot more.

Jeremy Chunn
EcoGeneration editor
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NEWS IN BRIEF
NEW TECHNOLOGY, NEW PROJECTS, NEW IDEAS

WATTWATCHERS ATTRACTS $2m IN FUNDS

T

he Clean Energy Finance Corporation is investing $2 million in
clean-tech company Wattwatchers to help expand production
of its award-winning measurement device that helps consumers
to better control their energy use and costs.
The Wattwatchers device provides real-time
data at whole-of-home and business and
individual circuit levels.
CEFC investment development director Blair
Pritchard said the investment would help the
Sydney-based Wattwatchers lift production
volumes and drive down production costs.
“The Wattwatchers technology is small and
very smart. The clamp-on internet device,
working with a choice of cloud-hosted

management interfaces, provides data that shows where and
when energy is being consumed in real time,” Pritchard said.
“Equipment such as solar panels and solar hot water systems
can underperform or waste power without consumers being fully
aware. Real-time data identifies where and when
consumption is occurring, and whether the
patterns are economical, or perhaps excessive
and therefore wasteful and overly expensive.”
Wattwatchers CEO Gavin Dietz said the next
step is to bundle the option of a simple home
energy management app with Wattwatchers
devices free-of-charge, including online budgeting
tools for householders to track their electricity
use and set alerts to help them save money.

INDUSTRY GETS
BEHIND deX

T

hirty-seven industry partners will support the rollout of
the decentralised energy exchange (deX), a software
platform that will allow consumers who store their own
renewable energy through home batteries to sell their excess
electricity back to the grid.
The deX is a digital marketplace that allows home and
commercial building-based energy assets and appliances such
as batteries, air conditioners and fridges to be bid into
the market to be used for a range of grid services such as
reducing network energy constraints. The deX platform helps
the electricity network understand where electricity is coming
from, how much is needed and sets the price.
Industry partners involved in the first ARENA A-Lab
innovation session included GreenSync (lead), Reposit Power,
Mojo Power, United Energy, ActewAGL, Australian National
University and the ACT Government. The pilot will take place
across two network locations: United Energy in the
Mornington Peninsula and ActewAGL in Canberra.

GE IN THE OUTBACK

A

remote Indigenous-owned mine training centre in North
East Arnhem Land, operated by the Gumatj Corporation,
will feature the first commercial application of an innovative,
off-grid hybrid energy solution developed by GE.
The GE-designed renewable hybrid system is being used to
power the Gulkula Regional Training Centre and uses a mix of
solar and battery storage coupled with small-scale diesel
power generation to produce electricity.
The unit uses GE’s Asset Performance Management
software application to allow for remote monitoring and
diagnostics to ensure efficiency and reliability.

CAN’T WAIT FOR THE NEXT EDITION OF ECOGENERATION?
Sign up for the FREE weekly newsletter and check out our website at ecogeneration.com.au
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NEWS IN BRIEF

GE-ENGIE TO
DELIVER
119MW SA
WIND FARM

G

E Renewable Energy has agreed
with Engie in Australia to supply
and install 32 wind turbines at the
Willogoleche Wind Farm in South
Australia, 160km north of Adelaide.
Upon completion in mid-2018, the
119MW wind farm will generate
enough energy to power 80,000
homes. The wind farm will be Engie’s
second wind project in Australia.
Geoff Culbert, president and CEO of
GE Australia, New Zealand and Papua
New Guinea, said: “This will be our
fourth wind farm to begin
construction in 2017, with more than
300 GE turbines either operating or
under construction across the
country, capable of powering the
equivalent of more than 500,000
Australian homes.”
The project will be based on GE’s
latest wind technology, with a tip
height of 150m above ground level
and a blade rotor diameter of 130m.

WA’S BIGGEST PORK FARM
EYES 100% CLEAN ENERGY

A

dvanced Energy Resources (AER) has helped Westpork, WA’s largest pork
producer, lower its cost of production following the installation of 360kW of solar
PV at its WA piggeries. The project is the first stage of a $4 million, 2.2MW wind and
solar project set to move Westpork to being WA’s first pork producer operating on
100% renewable energy. The project follows AER’s 3MW wind and solar farm project
with battery storage which will supply renewable energy to GMA Garnet’s Port Gregory
operation. Stage 1 is saving Westpork almost 15% on current electricity costs. AER is
developing stage two which will include
the addition of a further 1,500kW of
generation capacity, consisting mainly
of Enercon wind turbines and possibly
battery storage at Westpork’s largest
farms, moving Westpork’s operation
closer toward being 100% supplied by
renewable energy.

CEFC BACKS IoT NETWORK
TECH WITH $10m BOOSTER

T

he energy landscape is changing fast and the Clean Energy Finance Corporation
has committed $10 million to help scale up a new Internet of Things network
focused on cutting energy use.
Australian company Thinxtra is deploying the leading Sigfox Low Powered Wide Area
Network (LPWAN) technology, a global network connecting billions of devices to the
internet while consuming as little energy as possible.
“Australia is a vast country with a scattered population. A large amount of energy is
expended in physically monitoring millions of pallets, waste containers, gas canisters,
farm gates, livestock and more,” said CEFC CEO Ian Learmonth. “By providing a lowcost solution for tracking and monitoring these assets, we can save a huge amount of
emissions. We’re talking about the potential to operate smarter cities, more energy
efficient and liveable buildings, better monitoring of environmental assets, better
health monitoring and more sustainable agricultural practices.”

Take part in the clean energy revolution!

SUBSCRIBE TO

Six issues for $65, straight to your desk
Details at ecogeneration.com.au/magazine
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available in power ratings from 1.2 to 6.0 kW, are a new energy that becomes true.
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INDUSTRY UPDATE

A chance to lay
foundations for the future
With increased (renewable) power comes increased responsibility, writes Clean Energy Council
Chief Executive Kane Thornton, and this year’s All-Energy Exhibition and Conference will
showcase just how far the industry has come.

W

Kane Thornton has more than a
decade’s experience in energy policy
and leadership in the development
of the renewable energy industry.
Deconstructing industry trends and
movements as well as federal and state
renewable policies for the benefit of
the wider industry, Kane’s column is
a regular feature in EcoGeneration.
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ith preparations almost finalised
for this year’s All-Energy
Exhibition and Conference, it’s
easier to be optimistic about Australian
renewable energy in 2017 than at any other
time in history.
More than $8 billion in investment in
large-scale projects will create more than
4,100 direct jobs from the projects being
built this year alone. Solar power
installation rates are back to some of the
highest levels seen in the past 10 years.
Energy storage is quickly becoming viable
and in time will completely transform the
way everyone thinks about energy.
In short, we are on a bullet train to a clean
energy future full of vast new opportunities
– assuming we take steps now to secure the
long-term sustainability of our industry.
The Renewable Energy Target is working.
It is encouraging the lowest-cost types of
renewable energy. And as more projects are
built and new efficiencies are discovered in
the supply chain and elsewhere, the RET is
helping to make the lowest cost technologies
even cheaper.
The projects which are already underway
or have secured financial commitment to
start construction are enough to deliver well

over half of what is needed to meet the RET
by 2020. If the current momentum
continues, we may have enough projects
committed by the end of the year to deliver
the rest of the target.

THE ART OF PERFECT TIMING
Given the year we are having, the timing
couldn’t be much better for this year’s AllEnergy conference in Melbourne.
While there is much to celebrate, we also
have the opportunity to look over the
horizon into next year and beyond.
Many important things still need to be
done to lay the foundations for our
industry’s long-term future, and make sure
we don’t waste the incredible momentum
we have built this year.
On top of the pile is the Clean Energy
Target (CET) recommended by Chief
Scientist Dr Alan Finkel. The policy has
given the energy sector and the broader
business community some hope that we can
end a decade of partisan politics and wasted
opportunity. A very broad coalition of
groups is calling for the introduction of a
CET, supported by the major parties.
But we must act now on energy. The lack
of long-term energy policy is already putting
www.ecogeneration.com.au
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INDUSTRY UPDATE

energy security and affordability at risk for
all Australians. If this cannot be resolved, it
is a sure-fire way of reducing electricity
reliability and driving up power prices.

SETTING THE STANDARD

We need to make the case against unnecessary
red tape which can derail the industry for no
benefit but also lead initiatives that ensure safety
and quality remain our highest priorities.

With power prices now front of mind for
homes and businesses, sales of rooftop solar
Telecommunication
ensure safety and quality remain our
installations are soaring. Overall the market
absolute highest priorities. The Clean
for rooftop solar is almost 50% up on the
Energy Council is involved with the
same time last year. Business installations in
development of standards, as well as our
particular are booming, as many corporate
own installation guidelines for solar power
customers completely re-think their
and energy storage. A related initiative is
approach to energy in the wake of
our Solar Retailer Code of Conduct, which
dramatically rising gas prices.
has now signed up 50 businesses.
And with increased (renewable) power
Approved Solar Retailers offer a five-year
comes increased responsibility. A
whole-of-system warranty, ethical
bewildering array of products and services
marketing practices and an enhanced
in the solar and storage market mean that
commitment to customer service. These
product and installation standards have
Emergency,
Telecommunication
Securitykinds
& Signaling
of programs make a big difference in
never been more important.
lifting the bar across the sector and making
On the one hand we need to make the case
life easier for customers confronted with a
against unnecessary red tape which can
bewildering array of choices.
derail the industry for no benefit – such as
At All-Energy we will be celebrating our
the idea that home energy storage units
best and brightest with the Solar Design and
need to be located outside the home, in some
Installation Awards. And we will also be
cases in a separate enclosure.
running our two-day Solar Masterclass
But we also need to lead initiatives that

Telecommunication
Series, which
helps solar installers stay on
top of the latest developments. Adding to
this, our Women in Renewables luncheon
will showcase the achievements of leading
women in the renewable energy industry.
The Clean Energy Council is excited to
partner with All-Energy Australia on this
year’s conference and exhibition and I’m
personally looking forward to getting
involved in some positive discussions on
where to next for the energy sector.
Australia’s energy
market is in the midst
Emergency,
Security
& Signaling
of a revolutionary
change,
and it has become
increasingly clear that there is no slowing
down. Those who cannot adapt or anticipate
the changing energy market will miss a
golden opportunity to save on their bottom
line and improve their competitiveness.
This year’s All-Energy Exhibition and
Conference is a great place to start.
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Security & Signaling

UPS & Data center

Telecommunication
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Renewable Energy

Emergency,
Security & Signaling

Renewable Energy
Telecommunication

everaged innovation and expertise
For over to
70 years FIAMM has leveraged innovation and expertise to
ucts and solutions to the market
bring
forthe
every
best energy backup products and solutions to the market for every
eliver first-class customer satisfaction.
business. This is how we work to deliver first-class customer satisfaction.

with 3,000 employees worldwide,
FIAMM operates
14
in 60 countries with 3,000 employees worldwide, 14
international sales and technical
production
offices.plants and has over 20 international sales and technical offices.

Renewable Energy

asia@fiamm.com

ertise to
for every
faction.

wide, 14
l offices.

UPS & Data center
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www.fiamm.com
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ENERGY MARKET

Australian energy’s
game of thrones
The landscape is set for an epic showdown, writes Redback Energy managing director
Brian Innes, with plenty of battles and changes in allegiance along the way.

W

hile Australians ponder who will
win the Games of Thrones saga and
ultimately rule the kingdom, we’re
also witnessing a battle in the energy sector
with a similar set of diverse potential
outcomes, alliances and power struggles.
The most recent energy transformation
road map produced by CSIRO and Energy
Networks Australia predicts an energy grid
where wind, distributed solar and batteries
will create cheaper, stronger and cleaner
future supply by 2050. However, the rate of
change is still uncertain as we witness a
power struggle between energy incumbents
and disruptors.
Australia is an attractive market for
renewable energy providers, with plenty of
space and abundance of sunshine making it
an early adopter of wind and solar energy
solutions. We’ve seen a proliferation of
households install solar with the latest
renewable statistics making for some very
optimistic reading and demonstrating a
clear and unstoppable trend towards a grid
dominated by renewable energy. We also
have a well-regulated low-voltage energy
network and thousands of qualified
electricians enabling the potential for rapid
market disruption should the economics
dictate it.
While this trend currently benefits all in
the renewable industry, we are rapidly
approaching a point where we need to think
about the end design. The key generation

technologies of solar and wind will
naturally compete in different time
intervals and the energy service
technologies such as storage and backup
generation will have differing competitive
strengths in our future grid.
What is clear is that the battle for
flexibility is already over. A traditional grid
cannot support one powered by renewable
energy. Traditional generators face
increasingly high marginal input costs,
compared to market disruptors in the
renewables sector, meaning they’ll begin to
lose market share. They’re also saddled with
high fixed labour and maintenance costs,
which are simply not built to meet the needs
of this new dynamic energy environment.
Distributed PV and batteries are growing
in strength. We’ve seen the largest uptake of
solar in household PV with 6GW installed
and it is rapidly approaching two million
systems nationwide. This 6GW will more
than likely grow above 60GW with the
physical capability set by our 10 million
households plus millions more commercial
and industrial roofs and standard household
install sizes of at least 6kW. Rooftop PV
standard install sizes will only get larger as
new solar roofing products come to market.
This amount of PV will provide more than
enough for all our daytime energy needs.
The next question is what happens once it
gets built and who will curtail?

The energy sector now might look like a
battle between the traditional energy
players and the renewable sector, but what
comes next is much more interesting. Like
in Game of Thrones, we’ll see a battle emerge
between disruptors looking for greater
market share, each hoping they will
ultimately succeed and dominate the energy
sector. These new dynamics within the
energy market will be explored by me in
upcoming issues of EcoGeneration: The
Battle for the Night (how coal will be
challenged); The Battle for Day (big solar
and the banks take on PV); The Battle for
the Duck Curve Peaks (big battles versus
lots of small battles); The Battle for Security
(who will we pay once the battles are over
and how will we pay them); The Battle for
Power Quality (who will pay for services we
may not all need), and; The Battle for
Energy Trading.
Australia’s energy sector is on the brink of
great change. A grid dominated by internet
of things enabled renewable generation,
storage and demand side management
control that harnesses energy from
renewables on farms at the edge of the grid
is much closer than we think. When
combined with a more dynamic and lowercost capacity and ancillary service
investments it will bring a stronger, cheaper
and cleaner grid and will allow our existing
network infrastructure to be sufficient for
decades to come.
We don’t know what the result of Game of
Thrones will be, but the future grid of
Australia looks bright.

Brian Innes is
the managing
director of
Redback Energy.
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SMART SYSTEMS

From New York to SA
A South Australian trial of a New York peer-to-peer energy network is set to add
6MW of solar generation in the state. Jeremy Chunn investigates.

F

eed-in tariffs may have risen for some
owners of solar PV systems around the
same time retailers hoisted electricity
charges in the middle of the year, but the
difference between what you pay when you
buy a kilowatt hour of power and what you
get when you sell one is still a major
embarrassment.
If you showed it to anyone in the
stock-broking game they would immediately
quit that gig, build a power plant and apply
to the Australian Energy Regulator for a
retail licence.
The price differential enjoyed by
electricity retailers is seen by many as the
next great playground where tomorrow’s
energy providers will emerge. Anyone who
can create a market in that wide, wide price
spread will have no trouble attracting
participants looking for a better deal, some
of whom may own little rooftop power
plants of their own.
In the United States, energy technology
company LO3 is trialling a micro-grid in
parts of Brooklyn, New York, where
participants can buy and sell renewable
energy away from the traditional retailers,
transacting on a platform which uses a
blockchain ledger system similar to that
used by cryptocurrency bitcoin.

TRADING IN SA
It’s very early days in the trial and the
prices the Brooklyn consumers are willing
to pay would indicate it’s a bit of a “feel
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good” experiment so far (they’re paying
above the retail rate in some cases). But the
systems works, and if it works in the US it
can work here.
That’s the conclusion Mark Yates of South
Australian renewables firm Yates Electrical
Services arrived at after meeting LO3
founder and CEO Lawrence Orsini last year
in Sydney. Soon afterwards Orsini supplied
Yates with two of LO3’s TransActive Grid
meters to test out for himself.
One is installed at a small-scale solar farm
and the other at a residence, where it is
primarily importing.
Every participant in LO3’s Brooklyn trial
and the planned trial with Yates in South
Australia must use one of the proprietary
TransActive Grid meters, whether they’re
exporting, importing or a bit of both. “It
looks the same as your standard residential
smart meter,” Yates says. “It can do the same
things a normal meter does, recording
current flows and voltage in and out of the
premises, but the IP in the meter is attached
to the blockchain network – and that’s
where transactions will occur.”
The two meters had been fitted about two
months when EcoGeneration caught up with
Yates, who figures the only constraints on
long-term take-up of a planned network
including 6MW of new generation are
market policy and whether the regulator
will have any problems with it.
“The technology has been proven in
the US with the Brooklyn micro-grid, so it

Above: LO3 director of Australian operations Belinda
Kinkead has seen the Brooklyn trial in action.

is achievable – providing you can get policy
in place to support it.”

WORKING IN BROOKLYN
LO3 director of Australian operations
Belinda Kinkead has seen the Brooklyn trial
in action, where participants can set fuel
source preferences, key in what they’re
willing to pay for power and take part in a
demand response market if they feel like it.
If a bid falls short, the participant can bid
higher or defer to fallbacks such as brown
www.ecogeneration.com.au

6/9/17 2:11 pm

ECO01017_AllAds.indd 19

6/9/17 3:11 pm

SMART SYSTEMS

Body text

Above: Mark Yates of South Australian renewables
firm Yates Electrical Services says the spot market
can be a better place to trade.

electricity or regional renewable power.
There is also potential for crowd-sourced
funding of additional solar in the
neighbourhood, she says. “If demand is
consistently not being met there are options
for people to contribute $50 or $200 [for
example] to a community solar project … if
people want the local stuff and there’s not
enough of it.”
The folk in the Brooklyn Micro Grid are
paying over the retail rate, she says, and the
motivation to do that seems to be about
keeping the money in the local community.
The first trades were “a little bit grey”,
she concedes, and the regulator has
requested LO3 become an energy service
company. As soon as that happens, the
system will “go live”.
The ultimate vision for LO3, she says, is
that if a premium is paid for green, local
energy it will be offset by lower network
fees which result from the close proximity
of supplier and user and the possibility of a
distributed service operator or transmission
companies rewarding participants for
taking a load off the grid.
“You have these little elements that
should add up to become a different value
stream, so it’s not just all off a per-kilowatthour basis; it’s based on other services as
well,” says Kinkead, an engineer with a
background in climate finance, emissions
trading and clean development mechanisms.

RIGHT CONNECTIONS
It’s risky to go it alone in energy because of
the danger of not being able to meet

20 /

ecogeneration October 2017

ECO1017_LO3.indd 20

demand, and LO3 envisages relationships
with retailers so its network can provide
grid services. “We develop local energy
marketplaces and you’d still need a retailer
to wrap around that local energy
marketplace so if there is any shortfall it’s
supplied, and that’s linked into wholesale
markets or what have you,” she says. “But
ultimately we’ll be a local energy
marketplace service provider.”
In theory, the model can be scaled up. In
practice, we need to wait and see.
Blockchain, which requires that a ledger of
past transactions be passed along with each
new transaction, draws a lot of
computational energy.
LO3 has moved to a private energy
blockchain variant, with the intent it be
made open-source in the years ahead.
“The network architecture is designed so
that it can be scaled,” she says. “If you
imagine the grid becomes a series of
interconnected micro-grids where you’re
dealing with potentially billions of tiny little
transactions, you need something that’s
light and fast – and you need that in real
time as well.”
About six months’ rigorous testing in
urbane New York and rugged South
Australia should be enough to provide a
clear picture.
In Australia Kinkead says a “handful” of
commercial-size customers will likely be
initial participants, to keep the logistics
fairly simple at first. “If it’s working we’ll try
to expand it more to include residential.”
The Brooklyn trial has “been a bit organic”,
she says, where interest has blossomed on
the grapevine.

NEW GENERATION
Supply for the network will come from
megawatt-sized solar plants to be built by
Redmud Green Energy, the renewables
subsidiary of Yates Electrical Services and
joint venture with a Chinese investment
group. The plan is to build total capacity of
6MW, with sites ranging between 200kW to
1MW, primarily connected to the
distribution network. Twelve are
completed, three are under construction
and another 20 are awaiting approval. Five
awaiting approval are megawatt-scale, says
Yates. The plants are dotted around the
Riverland region, within a 50km radius of
Renmark, near the Yates Electrical Services
headquarters in Paringa.
Some of the solar sites have power
purchase agreements in place with retailers
but the company has been approved as a
small generation aggregator, allowing it to
bypass retailers and sell directly into the
spot market. Yates is happy with the
outcome. “The return on investment stacks
up a lot better if you can align your
generation and consumption than selling it
to the pool [the wholesale market],” he says.
“With the TransActive Grid meter,
effectively the surplus generation rather
than go to the pool can be bought directly.”
Anyone with a TransActive Grid meter
can become a participant in the network,
whether they have solar, storage, both or
nothing at all. “It’s not limited to any type of
customer,” he says. “Rather than have a
central governing body like a retailer to
manage transactions, the peer-to-peer
framework can accommodate that. It’s like a
network within a network.”

An installer
fiddles about with
one of the
TransActive Grid
meters used in
the trial.
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SOLAR MODULES

The panel problem:
high promises, low quality
Solar PV modules are going up in record numbers but they are still far from
being a commodity. Dr Michelle McCann explains why it pays to be diligent
about testing panels, no matter how ubiquitous they are.

M

ore than $1 billion is spent in
Australia every year on distributed
photovoltaic systems, from small
household systems to 100MW-plus power
stations. In every case, the systems are real
power stations that form part of the
electricity infrastructure of this nation. If
we spent $1 billion every year on a new coalfired power station we would demand rigour
and controls to ensure we were getting what
we paid for and that it would function as it
was specified to function. Why should PV
solar be any different?
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Solar panels are often regarded as a
commodity and a technology that is 100%
reliable. They can be.
Most solar panels are made using silicon
solar cells. Silicon is almost over-qualified
for the job of making electricity; a bit like
using a race horse to collect mail at the end
of a driveway. Although it may be overqualified, silicon solar cells are nonetheless
thoroughly reliable and capable of doing the
job for decades.
There are many exceptions, but in general
Australia has only an emerging culture of

checking panel quality. Various reasons
are cited for not testing, such as: “The
manufacturer has guaranteed the panel
performance,” or, “No-one else has had
any problems with poor panel performance
in Australia,” and, “No-one else does
any testing.”
Each of those assertions is false. If it is
not checked, what is the value of a
manufacturer’s guarantee? Problems are
rarely advertised but they do exist. On a
global scale, Australia has one of the lowest
rates of panel testing. In many other
www.ecogeneration.com.au
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countries, testing is mandatory before a
solar plant can be financed.

MEASURE OF VALUE
Solar panels are sold with a nominal power
output, typically 250-320 Watts-peak (Wp)
and are priced in $/Wp. Every solar panel is
tested at the end of every production line so
a manufacturer knows the real power
output of every panel. One of the first
questions we can therefore ask is: Do you
get what you pay for in Watts-peak?
Until recently there has been no possibility
to test the power output of solar panels in
Australia (outdoor measurements are not
accurate enough) and increasing the nominal
output is an easy way for an unscrupulous
manufacturer to make some free money.

www.ecogeneration.com.au
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A simple look at some statistics shows that
we do have a quality problem in Australia.
The graph on this page shows two different
sorts of measurements. The output of each
panel has been compared to the nominal
output, so a score of 0% means the panel
produced exactly what it promised. One set
of measurements is from many different
manufacturers of both suspected high- and
low-quality products, in each case the
manufacturer did not know that these
panels would be tested.
The results are variable and the worst
panel is 12% under promised power. Most of
these panels are new; 12% under power may
not sound like a lot, perhaps the system was
30% cheaper so you may imagine that the
customer has won. Remember, however,

that the manufacturer knows the real
output of the panel. If a manufacturer is
happy to over-rate a panel output by even
5%, what other shortcuts has it taken in the
manufacturing process?

QUALITY CONTROLLED
The other set of measurements is from a
single, higher-end manufacturer who did
know that a statistical sample of panels
would be tested from the larger batch. There
is much less variance and all panels
produced slightly more power than their
label rating. This trend (a difference in
power output when a manufacturer is
expecting testing) is replicated in testing
laboratories around the world. It is like a
teenager being on best behaviour when he

ecogeneration October 2017
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Above: An electro-luminescence test can pick up tiny
cracks that would never be visible to the naked eye.

Dr Michelle McCann is a partner
at PV Lab in Canberra. She has worked
in solar energy since 1996 and
co-founded Spark Solar Australia.
Michelle has a PhD from the
photovoltaic group at the Australian
National University and has twice held a
world record for high-efficiency cells.
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knows you are watching him – but willing to
see what he can get away with as soon as
you look away.
A finished solar panel will be sold. The
manufacturer considers only two questions:
“How much can I get
for this panel?” and,
“Where can I sell it?”
Unfortunately, due to
our reputation for not
having tested much
in the past, many
poorer panels are
destined for the
Australian market.
There are multiple
opportunities for a
manufacturer to cut
corners or for
imperfections
inherent in any
production process to
creep into the market. Starting from the top
of the panel:
• The frame may not be square (increasing
installation costs).
• The panel may be labelled “PID-free”, but
many panels that carry this label are not
PID-free. (PID refers to “potential
induced degradation” and is a problem
that can have catastrophic implications
for power output, particularly for large
solar farms where many panels are
connected in a single string and the
voltage [potential] differences are high).
• The encapsulation foil may not contain
UV-blockers. For a manufacturer, this
increases power output on day one and
reduces cost, since the UV-blockers are
the most expensive component of a solar
panel. But due to our high UV it is not a
good idea if the panel will be mounted
outdoors in Australia!
• The backsheet may deteriorate on
exposure to sunlight.
• Most significantly for performance on day
one, the cells may contain micro-cracks
(cracks that are not visible with the naked
eye) and/or produce below their nominal
power rating.
Both CSIRO’s PV Performance Laboratory
(at its Energy Centre in Newcastle) and PV
Lab Australia (in Canberra) offer commercial
testing programs for solar panels.
PV Lab Australia quality assurance
procedures have been developed over more
than a decade to provide information about
the performance of modules and their longterm reliability. In doing so, they enable

clients to safeguard investments in their
installations and their reputation.
PV Lab uses only Class AAA sun
simulators in accordance with International
Electrotechnical Committee standards
and internationally recognised sampling
techniques to ensure thorough and
reliable testing.
Testing generally looks to answer three
questions. First, did I get what I paid for on
day one? This is determined using an STC
power test with a sun simulator. The sun
simulator measures power output under
standard test conditions (STC).
Secondly, were the panels damaged before
they left the factory or in transport? This is
determined using an electro-luminescence
(EL) test (or very soon a photoluminescence test). In many cases microcracks, not visible to the naked eye but likely
to have a future impact on power output,
can form during handling or, for example, if
a container is dropped at port. The picture
on this page shows a severely damaged
panel. Again, most of these cracks were not
visible to the naked eye.
Thirdly, are the panels likely to last? This
is determined using a suite of tests including
PID test for longer-term degradation and
wet leakage tests for susceptibility of a panel
to water ingress.

LIFT THE GAME
Quality assurance processes are happening
in Australia and some large farms are built
to a standard and using appropriate checks
and balances that we could expect for a
large power plant. In many cases, however,
there is no real quality assurance. By the
time problems are identified they are
inevitably time-consuming and expensive to
fix. Good quality assurance is not a cost; it is
a method of reducing cost through the
proper allocation of risk.
When purchasers have a conversation
with manufacturers covering how many
panels will be tested, which tests will be
done and what will be done if a problem is
encountered they effectively agree that
panel quality is the manufacturer’s risk and
the manufacturer manages the risk instead
of avoiding it. Done in this way, the cost of a
good-quality assurance program is low.
It’s time for Australia to join the rest of
the world and recognise that a PV system,
no matter the size, is a real power station
that should last for decades. We should be
demanding that our silicon race horses can
collect the mail well into the future.
www.ecogeneration.com.au
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Fold-up solar rolls
to the rescue
A new method of laying arrays of solar PV panels using a small team
of workers and a forklift is drawing attention of mining executives.

R

emote mining operations require
plenty of electricity but are often
nowhere near transmission. A
reliance on diesel generation leaves them
vulnerable to fuel price volatility and high
transport costs, which can seriously
dampen any plans for stability or growth.
Many mine sites across Australia would
be ideally suited to reliance on solar PV for
clean, cheap energy but building an array
out in the middle of nowhere is expensive.
A new method of laying arrays of solar PV
panels using a few workers and a forklift is
drawing attention of mining executives.
The simple technology is the work of
Sydney-based company 5B, which has
demonstrated it at the Diggers and Dealers
conference in Kalgoorlie and the NSW
Mining Conference in the Hunter Valley.
“Mine operators are looking to
renewables to complement energy sources
and reduce the cost of electricity,” said 5B
chief executive Chris McGrath. “It’s a sign
of the maturity of the renewables industry
that mining operations are increasingly
including solar in their energy mix.”
The 5B system Maverick comes in 12kW
concertinaed arrays that can be deployed in
10 minutes. The company says a 1MW
system can be built by six workers in five
days. The arrays are prefabricated in 5B’s
Sydney factory, to minimise on-site
installation requirements. The groundmounted DC arrays consist of 30 or 40
modules and can be made with 60- or 72cell panels. Modules are angled at 10
degrees for east-west orientation.
Each Maverick unit weighs about three
tonnes. Thirty-module arrays are 5m by
16m; 40-module arrays measure 5m by 20m.
About 280kW of projects have been
deployed since Maverick launched mid-year,
with another 500kW committed and a “very
healthy” pipeline, McGrath says.
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Right: 5B founders Chris McGrath and Eden Tehan
see a market in modular, deployable systems.

On a megawatt scale, McGrath says the
technology is approaching $1 a watt. “That’s
always been out aspiration,” he says. “That’s
the industry Holy Grail that we set out to
conquer. That’s our mission.”
The idea came about as a quick and easy
way to cut costs at large-scale solar farms,
using a prefabricated solution that would
bypass the requirement for planting
thousands of steel posts in the ground.
“During our first few prototype
deployments we had to pack up at the end of
the day and take them back to the workshop.
We quickly realised it’s redeployable as well,
which is a very powerful functionality to
have in some project applications,” he says.
The company has leased a system on a
short-term basis to RCR Tomlinson, which
is building the 60MW Gannawarra solar
farm in Victoria. Other owners take a more
permanent view of the energy option, and
have intend their systems to meet a 25-yearplus lifetime.
“In that case customers tend to appreciate
the optionality for redeployment, just for
freedom of land use in the future if
circumstances change,” he says. Financiers
love it too, he says, because the Mavericks

may count as security when negotiating the
terms of borrowing for a long-term project.
Most 5B projects have been direct sales and
some are leased from the company.
“Whatever the project requires is what
we work to.”
The company was founded by renewable
energy engineers McGrath and Eden Tehan
in 2013 and is headquartered in Sydney’s
Marrickville with a 30MW production
facility nearby in Alexandria. It is in
discussions with contract manufacturers if
it needs to scale up production. “That’s our
growth strategy.”
The federal government awarded the
company a $250,000 grant for
commercialisation in 2017.
The system is also compatible with energy
storage – enabling higher penetrations of
solar into hybrid solar and fuel mini-grids
and furthering energy cost savings.
www.ecogeneration.com.au
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Batteries — the bigger they
get the more they can do
As energy storage solutions approach the scale of generation assets their benefits to owners
will multiply, AES Energy Storage president John Zahurancik tells EcoGeneration.

A

s more sources of renewable energy
are added to the generation mix
attention is turning to ways to match
erratic supply points of electricity with
fairly predictable demand. In homes with
solar PV, batteries are boosting selfconsumption of energy generated on site.
System owners will always be better off
using the energy generated on their rooftops
than selling it to a retailer. Adding storage is
a fairly simple solution, if you can afford it.
The benefits of building storage on a far
larger scale, however, are a bit harder to
understand because the commercial benefits
are usually determined by the market
environment. In some places storage is a
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substitute for building new transmission, in
others it’s a better solution than building a
peaking power plant. The list of uses goes on:
demand response, peak shaving, load shifting
… is there anything storage can’t do?
“If you’re not counting the other benefits
you’re getting then maybe for one job
[storage] may be more expensive,” says AES
Energy Storage president John Zahurancik.
“But if you realise once you have this, what
are all the ways I would naturally use it?
When you add all those benefits up it
becomes very cost-effective.”
The technology may be relatively new as a
substitute for buying a power plant, he says,
but everywhere AES has added storage, with

476MW of storage solutions built or under
construction in seven countries around the
world, it has improved reliability, reduced
costs and reduced emissions.
With systems in place nearly 10 years,
AES has had plenty of time to learn about
the possibilities for what is a relatively new
technology in the utility-scale energy world.
When systems are commissioned the
main focus for owners is fast response and
relatively short duration tasks like
managing frequency and outages on the
power system, Zahurancik says. This is
work that is difficult for power generators to
do because they require very quick reaction
times that tend to wear out power
www.ecogeneration.com.au
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inertia response curve as a spinning mass, he
says. This type of synthetic inertia can “for
all practical purposes” provide the same
service to the grid as the real thing, he says.

BITE THE BULLET

Above: AES supplied the technology for a 4MW energy
storage solution in Arizona, commissioned this year.

generators. “That’s typically where most
markets start because it’s a pressing job and
an expensive job.”
If a battery can be relied on to help manage
frequency, power generators can be left to
run at a steady state without incurring higher
costs or pumping out extra emissions.

Back in 2008 and 2009 AES was installing
batteries for about $6,000/kWh, Zahurancik
tells EcoGeneration. “We were finding
economic cases at a very high battery cost,”
he says. “Today, where costs have dropped
90%, we’re finding more and more cases.”
The flexibility of the technology to fulfil
all sorts of roles can make the exercise of
working out whether or not to commit to
storage rather difficult, especially when
everyone’s telling you batteries will be
cheaper tomorrow than they are today.
Many utilities around the world are
including storage as standard in new
procurements, he says. A more-conservative
middle group is assessing storage and the
late-coming crowd is hearing about it but
still sitting on its hands.

ALMOST THE REAL THING
As owners have settled in with their AES
storage systems the way they are used tends
to evolve. The ability for rapid dispatch and
accuracy of charge and discharge levels set
storage apart from the pack, he says. “There
are things you can do with storage that you
couldn’t do with any other type of generator
at all – there is no power generator that can
absorb electricity, and that gives the system
operator a lot of flexibility in managing the
power grid reliably but at a more costeffective level.”
Other than savings from managing a load
profile and cutting reliance on retailers, the
addition of large-scale energy storage
allows owners access to another revenue
opportunity in the frequency control
ancillary services (FCAS) market. As more
and more renewables are added to the
nation’s energy mix to replace coal and gas,
and intermittent sources of energy have to
be managed, it’s likely that the FCAS
market will become very important and
very valuable.
But can massive batteries provide inertia,
the property many say can only be supplied
by large synchronous spinning weights?
“Yes,” says Zahurancik, before pausing for a
moment. “I guess I should qualify that … if
you’re an electrical engineer, the answer is
no, because inertia is the by-product of a
rotating mass.”
The very fast response time provided by
batteries can allow a storage unit to be
programmed to respond along the same
www.ecogeneration.com.au
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IT’S A GAME OF WAIT AND SEE
“Every day the power assets we’ve already
invested in as a society are getting older, and
we’re adding other things,” Zahurancik
says. “When we add a power plant or
transmission line very often the utility, the
power system operator, the regulatory
agencies, they’re making decisions that have
an impact over at least 10 years, in many
cases 20 or 30 years. If you’re not looking at
the best available solutions today because it
might get cheaper in the future, you’re
effectively making a very long-term decision
to use the old solution, and I think that’s one
of the dangers.
“The longer you delay with that, you’re
just charging customers more than they
need to pay to have a reliable grid.”
It’s the same case as with renewables in
general, he says. If we hadn’t bitten the
bullet and invested in them yesterday, they
wouldn’t be as cheap as they are today.

have a huge impact on price and on
effectiveness of that grid.”
The company is also busy working with
commercial-industrial customers who are
looking at better managing reliability or
better managing cost, he says, where storage
could be a better solution than building a
new generator.
In February AES commissioned the
largest lithium-ion storage solution in the
world, built for San Diego Gas & Electric in
California as a substitute for a gas peaker.
The 37.5MW battery system, split between a
30MW installation and 7.5MW installation,
was deployed in about seven months and is
also providing services to the grid,
Zahurancik says. “The things we learned
[from the San Diego project] are
monumental.” He calls San Diego Gas &
Electric a “progressive utility”.
In San Diego, storage came in very rapidly
to make a big difference in a crisis, and he
sees the same thing happening in Australia.
“Australia is ideally suited for storage to
have a great impact.”
AES is working in Australia on standalone storage projects and planned
installations connected to renewables
generation with a number of developers
including Lyon Group.
In July the company announced a jointventure with Siemens. Fluence, a 50:50
partnership with the German industrial
giant, will be AES’s primary vehicle for its
technology solutions. AES may choose to
own and operate projects, Zahurancik says,
in which case it will buy the technology
from Fluence.

DOWN IN SAN DIEGO
With storage systems reaching capacity
levels around 100MW the roles for storage
are expanding. “You’re starting to see these
systems get to the same scale you would buy
power generation or transmission on,” says
Zahurancik, who says large battery systems
can replace transmission, defer investment
in a peaking plant, enter demand response
markets and more. “There are probably
crisis points in the transmission system
where you can add storage and it would

Above: John Zahurancik says batteries’ ability to
absorb power makes them valuable grid assets.
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Power prices boost batteries
As electricity prices rise so too have orders for storage, writes Evergen CEO Emlyn Keane.
become a sensible investment proposition.
At Evergen, before the price rises we
might have received an average of 100
inquiries a week for solar and battery
systems but now we are receiving 500-600
inquiries a week. While the home battery
market was barely beginning in 2016 – with
a reported 7,000 batteries installed – the
growth in 2017 is already significant. A
recent report by the Energy Networks
Association and CSIRO forecast that by
2050, between 30% and 45% of Australia’s
power supply will be sourced from
customer-owned generators.
Industry protection through the draft
standard for on-site battery systems
consultation is underway on Standards
Australia’s draft voluntary standard.
Appropriate standards are essential
to protecting consumers and safeguarding
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Engaging Computertrans for outsourced project management and
operational services allows clients to draw on our extensive national
footprint, extensive resources and 30 years’ experience.

Emlyn Keane is
CEO of energy
services
company
Evergen, which
sells CSIROprovided solarand-storage
systems.
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Computertrans focus on building a solid platform of sustainable businesss
and operational services, that provide innovative solutions that align
performance with client business outcomes.

the industry from the sort of negative
repercussions that can follow from
poor installations.
While we are in line with the Australian
Energy Storage Council’s view that the
draft standard is too restrictive, we’re
confident the consultation process will
achieve the right outcome for consumers
and the industry.
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nergy retailers have once again raised
power prices across Australia. As of
July 1, power prices in Sydney rose
16% and in the ACT by 19%. The impact of
these increases is significant, particularly
for consumers who are already dealing with
stagnant wages and the high cost of living.
More consumers are looking for an
alternative to the traditional power supply
model and residential systems that include
solar and batteries are more compelling
than ever. As electricity prices rise
residential solar PV solutions become
cheaper when measured by the time it takes
for a system to pay for itself and the average
payback period for a solar and battery
system has fallen to around six years. When
paybacks reach this level solar and battery
systems aren’t just appealing to those who
are concerned about the environment, they
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SMART INNOVATIONS,
BUILT FOR THE FUTURE
We have a successful history of providing transformer solutions
for the renewable sector, particularly in the wind, solar and hydro
energy projects.
Our product range includes:
Power Transformers (≤550MVA)
Distribution Transformers (≤5,000kVA)
Compact MV Substations
Open Skid Solar Substations
Padmount Substations for Data Centers
Special Transformers
Fault Current Limiters
Special Applications
Monitoring & Control Solutions

www.wtc.com.au
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PUMPED HYDRO

The clean energy storage
system you can’t hold back
A study has found so many potential sites for pumped hydro storage that
a 100% clean energy future is as certain as the sun will rise.

B

atteries don’t get any bigger than
pumped hydro – and the technology
could hardly be more simple. Scoop
out two reservoirs, one high above the other,
connect them with a pipe, add a turbine and
off you go.
It’s not a free ride, of course.
Pumped hydro will only store about 80%
of the energy it takes to push all that water
uphill. But in a grid where the majority of
generation is coming from renewables, a
surplus of midday solar energy could be
stored using pumped hydro for later in the
day when the evening peak hits.
It’s a tried and tested method. Around the
world, pumped hydro accounts for 97% of
stored energy systems.
In Australia, we have three systems at
work: Wivenhoe in Queensland and Tumut
3 and Kangaroo Valley in NSW.
It’s a good start but we need more, says

Above: Andrew Blakers is totally confident we have
more than enough storage capacity to fix things.
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Australian National University professor of
engineering Andrew Blakers.
Research from ANU is showing the
cheapest way for Australia to solve its crisis
of tearaway energy prices and patchy supply
is to move to 100% renewables quite rapidly.
At the moment Australia is adding about
3GW of wind and solar a year, Blakers says,
which will get us to over 50% by 2030. If we
push it up to 6GW a year, we’ll be 100%
renewable by 2033.
“Solar PV and wind generation are
cheaper than gas, coal or nuclear, so it’s not
very hard [to go 100% renewables],” Blakers
says. But as renewables reach the tipping
point of more than 50% of supply we’ll need
more transmission, demand management
and storage to stabilise the grid.
The good news is that Australia has a
tonne of potential when it comes to pumped
hydro. After looking over South Australia,
Queensland, Tasmania and the ACT,
Blakers’ team has found sites with a
combined capacity of 15,000GWh, or more
than 35 times what is needed to get to a
100% clean energy grid.
Estimates of capacity at the 5,000 sites
range between 900MWh to more than
100,000MWh, which puts the 130MWh
Tesla installation under construction in
South Australia into perspective. The
proposed Snowy Hydro 2.0 upgrade would
boost capacity to 360GWh.
Queensland is host to 2,213 sites,
Tasmania 2,075 sites, ACT and surrounds
871 sites, Alice Springs district 384 sites and
South Australia 185 sites.
The team slung the country into its
modelling without any consideration for
land ownership and nothing in the list of
potential sites implies any rights for
development. The researchers are now
looking for sites in NSW, Victoria, Western
Australia and the Northern Territory.

STABILITY AND AGILITY
Blakers says about 450GWh of storage is
required to stabilise the NEM when
renewables reach 100%, and his research has
isolated sites with at least a 300-metre head,
being the height difference between upper
and lower reservoir. He’s particularly pleased
the sites are mostly remote from running
sources of the essential ingredient: water.
“Almost everything we’re turning up is
nowhere near a river,” he tells
EcoGeneration. “Ninety-nine percent of
Australia is not near a river, so if you only
look near rivers you’ll miss 99% of the sites.
We avoid a large number of problems [such
as flooding] by going off-river and
multiplying by a factor of 100 the number of
sites that we find.”
The things that would make a site look
good are a big head, between 300 and 700
metres, a steep hill to the lower reservoir so
the pipes or tunnels are short and steep, a
large upper reservoir and geography that
doesn’t require too much rock be moved.
“Because there are so many sites we are
finding it’s reasonable to suppose you look at
one site and if you run into a problem you go
to the next one which could be over the
ridge, just half a kilometre away.”
Pipes can be exposed but sometimes it’s
cheaper to tunnel through, if an upper
reservoir is on the other side of a ridge from
a good lower reservoir site, he says. “The
tunnel might only be 50 metres or 100
metres, but it makes the site very attractive
– to tunnel through the ridge and go down
the steep hill on the other side.”
The volume of water in a 20-hectare
reservoir 20 metres deep would be enough
to produce about 3GWh, or 300MW of
power for 10 hours, the research says.
“Roughly speaking, 1GWh of energy
storage requires 1GL of stored water for
a 400m head.”
www.ecogeneration.com.au
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PUMPED HYDRO

Above: The research identified many more sites for pumped hydro than would ever be required. The images here
show exagerated topography in South Australia the ANU team says could be suitable for development.

Doubling the head doubles the power and
energy available from an upper reservoir
but usually does not double the capital cost,
the research says.

AUSTRALIA’S BACKBONE
Virtually all of the sites the researchers
have found run along the mountains from
Cape York down to Melbourne and up the
eastern side of the gulf in South Australia.
That also happens to be where people live,
the wind is strong and high voltage power
lines are already built.
New transmission needs to be built west
of the Great Dividing Range regardless of
what storage is used, Blakers says, because
storage and transmission support high

Australia, the chance that there’s poor weather
for solar and wind generation becomes very
low. If you go for high penetration of wind and
solar and storage in one state, there’s a good
chance the whole state has the same weather.
“That’s why transmission is really important
and it’s also why storage is important.”
The optimum is to spend a similar amount of
money on more transmission and on more
storage. “If you have too much of one and not
enough of the other then you’re going to be
spending more money than you have to.”

IN SYNC
Blakers has spoken to a few of the major
companies that build pumped hydro
projects around the world and has been told

“If you build them too fast you’ll have quite a few
of them sitting doing nothing because there’s not
enough PV and wind variability to justify them.
If you build them too slow you’ll have blackouts.”
penetration of wind and solar. “You can
trade one for the other, in that if you have a
lot of storage you can reduce the amount of
transmission you need, or if you have a lot of
transmission you can greatly reduce the
amount of storage you need.”
An efficient National Energy Market is one
where generation and storage assets are spread
far and wide, he says. If you’re connecting
North Queensland right through to South
www.ecogeneration.com.au
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it could take as little as three years to build
plants, “if you get a bit of a production line
going”. All the mechanical components and
the electrical components go in parallel
with the construction of the reservoirs and
due diligence is simplified if you are not in
river valleys and not exposed to floods.
“You need to build these things in sync with
the PV and wind,” Blakers says. “If you build
them too fast you’ll have quite a few of them

sitting doing nothing because there’s not
enough PV and wind variability to justify
them. If you build them too slow you’ll
have blackouts.”
The survey assumes earth and rock walls no
more than 40m high, average water depth of
20m, minimum reservoir surface area of 10
hectares and a minimum volume of 2GL (very
roughly equivalent to 2GWh storage). Pumped
hydro plants have a lifetime around 50 years.
Once completed, the simplest way of filling a
reservoir is to harvest water from a side gully.
Most of the upper reservoirs identified are in
high dry gullies that do run with water
sometimes. Rainfall and evaporation are fairly
similar. In some cases water may have to be
trucked in.
Other than the attraction to investors of
pumping when power is cheap and generating
when it’s expensive the other important
revenue component is from constant supply to
a constrained powerline which otherwise may
rely on intermittent solar or wind.
“That means you make three times better
use of that power line.”
Equivalently you can put three times as
many solar farms at the end of that powerline
because you can squeeze that power down in
the middle of the night if you’ve got local
storage, he says.
The ANU study received $449,000 in
funding from the Australian Renewable
Energy Agency.
ecogeneration October 2017
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STORAGE

Utility-scale batteries,
pumped hydro — or both?
Storage is a requirement as renewables replace coal, but which technology is best?
Donald Vaughan and Nick West weigh the case for pumped hydro and batteries.

T

wo very different storage technologies
– one old, one new; one that takes
years to build, one that can be built
“within 100 days (or it’s free)”. How else do
they differ, and is there a place for both?
The rapid growth of renewable energy
generation has been driven by two factors:
the falling levelised cost of the energy
produced by wind and solar, and the
retirement of coal-fired power stations. The
Finkel Review notes that by 2035 about 68%
of the fleet of Australian coal generating
plants will have reached 50 years of age.
More renewable energy generation brings
new challenges in an increasingly complex
grid and Dr Finkel proposes that energy
storage be mandated for solar and wind
farms. But if the sun is not shining or the
wind is not blowing, renewable energy
cannot be dispatched unless it has been
stored in some way.
There are a number of different types of
storage but the two being discussed most
widely are batteries and pumped storage
hydropower. How do they support the
network? Pumped hydro is based on wellestablished synchronous generation,
providing critical ancillary services to the
grid through the provision of inertia,
frequency and voltage support and sufficient
fault level support. Battery inverter
technologies are still catching up on most of
these fronts. The potential for batteries to
provide “synthetic inertia” or fast frequency
response is high but this is balanced by their
reliance on system strength. They offer
minimal support with fault levels but can
still provide some support to system
frequency and voltage regulation.
Pumped hydro boasts a very low price per
megawatt hour, ranging from about $200/
MWh to $260/MWh. Battery costs range
from $350/MWh to nearly $1000/MWh,
with this cost reducing rapidly (costs
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dropped by about 25% during 2016).
According to the Lazard’s Levelized Cost
of Storage report, capital costs for pumped
storage projects range from about $1.5
million to $2.5 million per MW installed.
For a grid-scale battery solution, the price
varies between $3.5 million and $7.5 million.
This wide range of pricing for batteries is
typical of a developing technology.
Ultimately, it’s difficult to predict how low
the cost of batteries may go, but reports
predict costs of lithium-ion batteries at
somewhere around $120/MWh by 2025.
Considering that batteries need to be
replaced once or twice a decade, a battery
facility will need to be replaced a number of
times during the potential 100-year life of a
pumped storage project. For batteries,
assuming an economic life of 40 years,
whole-of-life costs are estimated between
$200/MWh and $330/MWh.
So, what does the future hold?
Batteries are here to stay and will play a
significant role in future power systems as
the technology develops and costs fall.
However, batteries are yet to demonstrate

their ability to provide the full range of
ancillary services needed to support the
grid. Pumped hydro is a proven technology,
able to meet the needs of the grid and
provide sustained output for up to a century.
Ultimately, there is room for batteries and
pumped storage hydro, and they may even
complement each other. Batteries are more
cost-effective at delivering small amounts of
stored energy over a short time at high
power levels. Pumped storage is more costeffective at storing and releasing larger
amounts of stored energy. Achieving the
optimum solution will depend on careful
planning. What is certain is that both
technologies will play important roles in the
development of a clean energy network.
Donald Vaughan is Entura’s principal
consultant for primary electrical
engineering. He has over 20 years of
experience providing advice on
regulatory and technical requirements
for generators, substations and
transmission systems. Nick West is a
civil engineer at Entura with 16 years of
experience, primarily in hydraulics and
hydropower. He was a key team member
of the Kidston Pumped Storage Project
Technical Feasibility Study.
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“The world’s most modern industrial battery plant,
making a world class product for the global market”
• German design made in the U.A.E
• Tubular positive plate design
• Maintenance free Gel Electrolyte

Eternity Technologies FZ-LLC
Al Jazeera / Al Hamra, PO Box 35102,
Ras Al Khaimah, UAE
Sales & service
info@eternitytechnologies.com
+61 40 935 8138
+61 02 888 35734

www.eternitytechnologies.com
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REMUNERATION

Renewable energy
salary survey
It’s a boom year for renewables but are pay packets managing to keep pace? Australia’s first
national renewable energy salary survey takes a look at conditions across the industry.

A

fter a few years in the doldrums of
political uncertainty the clean
energy market is gearing for growth.
In July Cranfield Projects in association
with EcoGeneration initiated Australia’s
first Renewable Energy Salary Survey,
inviting workers in the clean energy industry
to participate in anonymous online research.
About 400 people participated, providing
data which demonstrated how the
Australian employees of the renewables
industry are compensated. The survey can
also help develop an understanding of the
equity that has been shaped by an industry
that is always creating and changing
opportunities, captured in the comments of
the participants.
More than a third of the respondents
were located in NSW (34.3%) and less than a
third were from Victoria (30.9%). Over a
quarter were from Western Australia
(10.0%) and Queensland (16.1%). The
remainder came from South Australia
(4.7%), the ACT (2.1%), Tasmania (1.3%) and
Northern Territory (0.5%).
Among those who responded to having a
tertiary education, 77% had studied in
Australia, including universities such as the

SALARIES
$200,000+ 15%

Less than $60,000 6%

$150,000-$199,999

18%
33%

$60,000-$99,999

$100,000-$149,999 28%

BONUSES
$25,000-$49,999 11%

$50,000-$99,999 5%
$100,000-$199,999 3%
$200,000-$399,999 1%

$10,000-$24,999

$2,500-$9,999

17%

Greater than $400,000 1%

11%
No Bonus 44%

Less than $2,500 7%

RE TECHNOLOGIES
Policy/Program development
Energy efficiency/Sustainable buildings
Concentrated solar thermal
Wind — Micro turbines
Solar hot water
Storage/Off-grid
Solar PV — Utility scale
Marine (wave/tidal)
Solar PV — Commercial and industrial
Geothermal
Solar PV — Residential
Bioenergy/Biomass
Wind — Utlity-scale
Hydro

0%
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REMUNERATION

Retail/sales/
marketing
15.4%

Advisory/
consultancy
17.9%

COMPANY TYPES
Power utility generation/
distribution 4.5%
Bank/financing 0.3%
NGOs* 1.0%
Civil/electrical/mechanical
subcontracting 7.3%

Manufacturer 9.8%
Developer 7.3%

EPC (engineering,
procurement,
construction) 21.2%

Owner operators 8.1%

Operations/asset management 4.0%
Legal firm 0.3%
Government 3.0%

OVER THE HORIZON
Some respondents who commented on
the once decreasing and “flat-lining”
remuneration in the industry say it is now
increasing, helped by the rising demand for
skills in utility-scale projects.
One engineer commented that although
prospects may be stagnant for some roles
the prospect is “rising for some roles such as
project management utility scale … I believe
a majority of people who choose this path,
in my profession, do it for meaning and
are open to taking an initial pay cut to
support the industry’s growth … versus
working in other less sustainable and less
dynamic industries”.

JOB FUNCTIONS
Sales/business
development
20%

Administrative/clerical 2%
Construction 2%
Research/development 4%
QA/QC** 2%

Executive 4%
Finance/accounting 1%
HSE *** 1%
Project development 10%
Installation 6%
Maintenance 2%
Operations management 6%
Management 9%

SALARY BY JOB FUNCTIONS
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Sales/
business
development

Research
development

QA/QC**

Project
management

•

Management

Maintenance

Legal

Installation

HSE***

Finance/
accounting

Executive

Engineering/
design

Construction

Administrative/
clerical
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No Bonus
Less than $2,500
$2,500-$9,999
$10,000-$24,999
$25,000-$49,999
$50,000-$99,999
$100,00-$199,999
$200,000-$399,999
Greater than $400,000

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%
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•

Project
development

••

• •

Less than $60,000
$60,000-$99,999
$100,000-$149,999
$150,000-$199,999
$200,000+

Operations
management

•

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

BONUSES BY JOB FUNCTIONS

Engineering/
design
17%

Project
management
13%

*Non-government organizations; **Quality assurance/control); ***Health, safety, environmental)

University of NSW, University of Sydney
and RMIT. The remaining 23% had studied
overseas in countries such as New Zealand,
the United Kingdom and the United States.
The Australian Bureau of Statistics
reported that in 2015-16 the renewables
industry saw a 16% year-on-year decline in
employment. However, 2016-17 shows
promise due to larger investments and
implementation in storage and large-scale
projects. Over a third of participants were in
medium to large-scale solar PV and roughly
an eighth was working in the storage and
off-grid sectors.

www.ecogeneration.com.au
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SOLAR PV & BATTERY INSTALLATIONS | ENGINEERING
PROJECT MANAGEMENT | CONSULTANCY

The Future is Green
Solar PV | Battery Storage | Wind | Hydro | Biofuels
Domestic | Commercial & Industrial | Utility Scale

E: info@cranfieldgroup.com.au
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REMUNERATION

THE LONG GAME
The average number of years of renewable
energy industry experience is 8.8 years,
where more than half of the respondents
had six to 15 years’ of experience. In
comparison, the overall work experience
was averaged at 20.7 years, with a third of
respondents having 30 or more years’ of
overall work experience.
Among the respondents, only 14% have
received a year-on-year pay increase larger
than or equal to 10%. They tended to be in
senior and management roles, such as
director or head manger. A considerable
number of respondents (more than 65%)
believe their pay increase does not align
with their experience.
An energy analyst, director and sales
manager, each with between three and five
years of experience working in the
renewable energy industry (and more than
25 years of overall work experience) shared
the view that salary levels may be low due to

ecogeneration October 2017

UNSW industrial internship program, with
EcoGeneration as media partner.
Special thanks to renewable energy engineering
undergraduate Elisha Ma for her efforts in
driving the project from inception through to
completion. For a full copy of the report please
email gareth@cranfieldgroup.com.au
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The salary survey was sponsored by renewable

Wind — micro

SALARY BY SECTORS
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increased competition in the job market,
keeping remuneration levels low.
In response to the question on salary
satisfaction levels, the respondents were
asked to rank their level of satisfaction with
their salary levels from 0 to 10, where 0 is
most dissatisfied and 10 is most satisfied.
The survey found that the overall average
satisfaction level was 5.21 (see chart).
Some respondents who were satisfied
with salary levels nevertheless were critical
of the government and its efforts in effective
deployment of renewable energy policies.
Some responses realised that many passionate
people “lining up to be involved in the
industry” although it is often hampered by
“unstable short-term-thinking government
energy policies”, negativity in the
mainstream media and the “irresponsible
government policy vacuum”.

A business development manager’s
perspective raises the “economic and
strategic importance” the renewable energy
industry has for the long-term state of
Australia, and how remuneration is “one
significant driver to attract the best minds”
to the industry.

Solar
hot water

About half of respondents were from
sales/business development (20.1%),
engineering/design (17.1%) or project
management (13.3%). The remainder were
employed across other job functions such as
administration, construction and
maintenance.
The average annual full-time salary
package in the industry was about $140,000,
where 82.7% of participants are full-time
employees and the remainder part-time
(5.8%), temporary/contract (3.7%) and
casual (7.1%). Of the respondents, slightly
less than half do not receive bonuses.
A third of participants were earning
annual salaries within the $60,000-$99,999
range. The participants who were earning
salaries of $200,000 and more were
noticeably in senior roles such as managers
and directors. However, it is important to
note that 8% of that salary range are
consultants on temporary contracts and
earning a full-time equivalent salary higher
than $200,000.
Some participants had speculated that the
salary levels do not match to other
industries, such as mining, oil and gas.
However, many believe these remuneration
levels “will [change] and are changing” to
become higher and acceptable by the
employees.

www.ecogeneration.com.au
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The right mix
It will take a masterful blend of renewable energy sources to slowly replace fossil fuels. Luckily,
there are plenty of mature projects that show how technologies can work together to produce
reliable supply. EcoGeneration looks at some recent success stories and at what’s in the pipeline,
including a towering new entrant making its way to our shores.
It sounds very simple to talk about
“hybrid systems” but there are many,
many configurations of generation and
storage. What can you say about the long
route between taking a brief and
designing a solution? How many prettygood solutions fall by the wayside until
the best one is found?
Windlab: Designing a hybrid solution is an
optimisation task. You need to ask yourself
what are you optimising for. Lowest cost of
generation? Matching demand? Reliability?
Ancillary services? In the case of the
Kennedy Energy Park [project in
Queensland, which will include 41MW of
wind, 15MW of solar and 4MWh of storage]
our design objective was to match demand.
But as we are connecting to the National
Electricity Market we also needed to make
sure we were ultimately price competitive.

It was straightforward to produce an
optimised design but the challenge for
Kennedy was more in the connection
process. The grid that Kennedy is
connecting to is limited in capacity and
quite weak. This placed constraints on the
design of the system which ultimately
required a number of iterations to optimise
the solution for demand-matching at a
competitive price.
SolarReserve: Our hybrid systems are
comprised of solar thermal energy
collection and conventional steam power
generation combined with integrated
molten salt energy storage technology. The
molten salt serves as both a heat transfer
fluid and thermal energy storage medium.
The journey to commercialization began
nearly three decades ago. Back in the 1990s,
a group of scientists at Pratt & Whitney

Rocketdyne, a top supplier of rocket engines
into NASA, worked with the US Department
of Energy [DOE] to develop technology to
collect the sun’s thermal energy and then
store it in molten salt, eliminating the
operational problems caused by intermittent
generation. From 1994 to 1999, Rocketdyne
and DOE’s Solar Energy Technologies Office
built and studied a pilot project to validate
the technology, a 10MW test facility in the
Mojave Desert called Solar Two. One
challenge remained: how to cost-effectively
scale up and commercialize the technology
at the utility-scale. This is the stage where
many good solutions fall by the wayside.
SolarReserve was formed in 2008 to
commercialize the technology and until
2011 worked closely with Rocketdyne to
design a commercial-scale molten salt
receiver assembly and an advanced heliostat

PARTICIPANTS
Windlab executive chairman Roger Price
Hydro Tasmania hybrid off-grid solutions development manager Ray Massie
Senvion project manager Dale Wiessner
SolarReserve vice-president global communications Mary Grikas
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HYBRID SYSTEMS

SOLARRESERVE:
AURORA SOLAR ENERGY PROJECT
The Aurora Solar Energy Project is a 150MW
solar thermal power station with eight hours of
storage (1,100MWh) to be located about 30km
north of Port Augusta, South Australia. It will
utilise SolarReserve’s solar thermal technology
with integrated molten salt energy storage and
deliver over 500GWh of energy annually,
providing fully dispatchable power to the
network when electricity is needed most.
Storage will enable the solar thermal station to
operate just like a conventional coal or gas
power station, reliably generating electricity
day and night — without any emissions. The
project is expected to create 650 construction
jobs and up to 4,000 direct, indirect and
induced jobs during construction and around
50 long-term jobs during the operations phase.
About 60% South Australian content is
targeted for construction and the solar
thermal supply chain developed in the state
would be leveraged for other solar thermal
projects in the region.
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control system that significantly reduced
costs and had 10 times more capacity than
the Solar Two pilot project.
In 2011, SolarReserve began building
Crescent Dunes in Tonopah, Nevada, a solar
receiver that sits atop a tower and absorbs
sunlight from over 10,000 mirrors. These
mirrors follow the sun over the course of a
day and magnify its power 1,200 times,
heating molten salt to high temperatures.
This molten salt circulates through the
tower, is stored, and is then used to create
steam to power a conventional steam cycle
that generates electricity whenever it’s
needed, day and night.
In late 2015, Crescent Dunes reached
commercial operation. It delivers 110MW of
electricity, plus a massive 1.1GWh of storage
under a 25-year power purchase agreement
with NV Energy, the largest utility in Nevada.
Hydro Tasmania: There is never a onesize-fits-all solution. It is more the case that
there are a range of solution elements that
can be brought to bear to a project with the
mix determined on a case by case basis. The
journey starts with understanding the user’s
goals and investigating options. What
renewable resources are there? What are
the community’s expectations? What is the
existing energy use and what are the future
needs? Is there opportunity to manage the

demand side rather than a purely supply
side driven solution?
Inevitably in developing new hybrid
solution technologies there will be failures
and sub-optimal outcomes. Hydro Tasmania
experienced an example in early battery
technologies in 2004. This trial system was
undertaken on our own isolated hybrid
system rather than deployed to a customer
that may not be aware of the degree of
experimentation. Having been in the
industry for decades I’ve seen many projects
fail within the first few years as often
suppliers have been aiming at deploying
immature technologies or just getting the
sale and considering the project ends at the
ribbon cutting.
Critical to a successful solution is looking
at the whole of life of the project. We have
seen projects lose all their benefits because
the utility operators of the completed
system have not been adequately trained or
supported and reverted to manual
operation. Engagement with all levels of
stakeholders through the development,
delivery and operation phase of projects is
crucial to a successful outcome.
Senvion: I agree there are so many possible
configurations for generation and storage.
For the Coober Pedy Renewable Hybrid
Project, Senvion was able to deploy an

established, familiar product to meet the
requirements of our customer, Energy
Developments Limited. Our 2MW, MM92
[2.05MW] turbine is established in Australia
and our team is familiar with it. However, to
cope with the specific demands of the offgrid system, we needed to deploy a system
that allowed greater over-voltage ride
through capability. Our turbines already
have this capability, which we use
frequently in Europe but hadn’t applied in
Australia. By accessing the existing
capabilities of our technology we were able
to avoid the disappointment of solutions
falling by the wayside.
Storage is an important consideration
in some hybrid systems. What have
you learnt about using this rapidlychanging technology? What are some
surprising outcomes? How do consumers
feel about storage?
Hydro Tasmania: Energy storage should
not be just thought of as batteries. Energy
storage can be in the form of a few seconds
of power injection such as from a flywheel
at one end of the scale out to many days of
energy shifting in, for example, large
pumped hydro systems. These other
options, along with wider renewable
enabling technologies, can be overlooked as

SENVION: COOBER PEDY

Les Pullen Photography

The Coober Pedy Renewable Hybrid Project
developed by Energy Developments Limited
includes 4MW of wind, 1MW of solar and 1MW of
battery storage. The wind component was
managed by Senvion, which provided two
MM92 turbines. The units produce 2.05MW
each, with 92-metre blade diameter and
80-metre hub height.
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it is human nature to want an easy fix for a
given need and battery systems are seen
and promoted in this way. The truth is they
will form part of the solution but not wholly
be the solution to increasing renewable
energy use.
In using a number of utility-scale battery
systems across a range of chemistries over
the last decade or more we have learnt that
neither the end users nor suppliers fully
understand the specific application of
batteries in hybrid systems. This is evolving
over time but still has a way to go before
batteries are fully mature and understood in
the market.
Modern battery systems have often been
developed from the EV industry or research
streams and adapted to the utility industry,
adding to the integration challenges of a
hybrid system. Many battery suppliers run
into issues along the way by not appreciating
the required response and performance
characteristics needed in a hybrid system.
This not only relates to the battery
chemistry but also the power conversion
system, typically the inverter. Inverters
themselves have had considerable
development in recent years and are an
equally important part of the battery
systems beside the cell chemistry.
SolarReserve: We have been developing
our global pipeline of hybrid solar thermal
with storage projects because we are a
believer in the technology; we knew the day
would come that energy storage would be
valued, and we knew that we would be able
to optimize pricing to be competitive
globally with conventional energy.
Inexpensive but variable PV and wind
seemed to be the easy selection over the last
five years for utilities and large energy
consumers to put renewable energy onto
their systems. But now with greater and
greater implementation of renewable energy
the intermittency issue and generation of
power during the wrong (off peak) time
periods has become a greater problem.
In areas around the world with high
penetrations of variable renewables, such as
California, too much PV generation in the
afternoon has rendered the power valueless,
requiring the power to be dumped for free
or even at negative prices. Consequently, the
issue of energy storage has taken on a much
greater importance.
From a cost perspective, solar thermal
with storage is more expensive than simple
PV projects which provide variable
generation, but is proving to be much more
cost effective than PV with batteries, and
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HYDRO TASMANIA:
KING ISLAND RENEWABLE ENERGY INTEGRATION PROJECT
The King Island Renewable Energy Integration Project was an initiative of Hydro
Tasmania, with assistance of the Australian Renewable Energy Agency, which resulted in
the development of a hybrid off-grid power system capable of supplying 65% of energy
needs using renewable energy. The system is capable of 100% renewable operation
when conditions permit, the first megawatt-class off-grid system with this capability in
the world when it was developed in 2012.
While the renewable energy sources being used were well-established, the enabling and
storage technologies are highly innovative. The hybrid system includes a 3MW/1.5MWh
battery, two 1MVA flywheels that significantly aid system security and stability, a 1.5MW
dynamic resistor to manage surplus renewable generation and an aggregated customer
demand response system to provide additional reserves. The real time performance of
the system can be viewed at http://www.kireip.com.au

provides more “bulk storage” allowing
utilities to shift power from off peak periods
to peak periods.
Windlab: The key point with regards
Lithium-ion storage is that it is rapidly
reducing in price. It is following the same
technology price experience curve as solar.
It is today already as cheap as diesel
generation and will halve again over the
next 18 to 24 months. This will mean that
much more storage can be economically and
competitively deployed.
Some of you are working with
complementary sources of generation,
such as wind with solar. How does
colocation of different generation types
reduce risk in a project? And what do you
have to say about weather forecasting
technology and its importance in
delivering results?
Windlab: The key to colocation in many
parts of Australia is all about the wind
resource. In many parts, like Queensland,
solar is almost ubiquitous. It is everywhere

and all the same. But where is the wind?
And where is the wind that has a long-term
diurnal generation pattern that
complements solar? This is not an issue of
weather forecasting but instead long-term
wind prediction. Windlab has a competitive
advantage in this regard, using our
WindScape technology to identify the best
and most complementary wind resources
anywhere in the world from our technical
centre in Canberra. This is why Kennedy
Energy Park is located 300km inland from
Townsville. This location has the most
complementary wind resource to solar of
any location in Australia.
Hydro Tasmania: One of the first steps of
developing a hybrid project is looking at the
available renewable resources: typically
wind, solar or hydro. More broadly a
modern hybrid control system should be
capable of incorporating any future resource
as it may become available, such as wave,
tidal, biomass, etc. We look at the site
variability of the resource and the overall
interplay with the load use to examine how
www.ecogeneration.com.au
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well or otherwise the resources complement
the load and each other. Economic-based
energy modelling will then help determine
the optimal mix of renewable energy
generation types and sizes.
In our experience, systems that have a
diversity of generation sources can generally
achieve higher levels of renewable energy
contribution at a more economic cost. For
example, trying to shift solar generation
across the day, say, to an evening peak
involves charging and discharging energy
storage – and at the current battery price
points and the round trip losses it is cheaper
if there is some wind available in the system
that can generally cover or offset the nonsolar parts of the day.
With the inherent variability of
renewables, knowing ahead of time what
the output is likely to be in the next “time
step” can help the decision making of a
responsive hybrid control system. That
would enable the system to adapt such that
stability of supply is maintained while
maximising the renewable content of the
supply. Weather forecasting systems such as

WINDLAB: KENNEDY ENERGY PARK
Located in Flinders Shire, Queensland, about 290km south-west of Townsville, the Kennedy
Energy Park will include up to 1GW of wind, single-axis tracking solar and a battery storage
system. The site was chosen for high levels of solar irradiance and a world-class
complementary wind resource. The project is jointly owned by Windlab and Eurus Energy.

skyward-looking cameras that detect the
approaching cloud cover can provide this
input to the control system and will form an
increasingly important and common part of
a hybrid system as they increase in maturity
and uptake.
Senvion: It’s a pleasure to be a part of the
hybrid puzzle at Coober Pedy. Like any
renewable project, the natural environment
determines generation. Colocation of wind
with solar and storage offers the beautiful
complement to enable increased renewable
penetration with decreased reliance on
individual sources. On a “pub test” level,
this helps respond to the often asked
question: “Yeah, but what happens when the
wind doesn’t blow?” Weather forecasting

HYDRO TASMANIA: FLINDERS ISLAND HYBRID ENERGY HUB
Flinders Island has traditionally been heavily reliant on expensive diesel fuel from the
3MW power station, serving 6.7GWh of annual customer demand. Hydro Tasmania
developed the Flinders Island Hybrid Energy Hub which is capable of displacing 60% of
diesel used on the island. The system is capable of diesel-off operation, allowing 100%
renewable penetration when conditions allow.
The system includes a 900kW wind turbine, a 200kW solar array and the enabling
systems including a 750kW/300kWh battery, 850kVA flywheel and 1.5MW dynamic
resistor. Building on the technology from our King Island project the system for this
project was designed as a series of scalable modular units to house and ship the enabling
technologies. These modular units provide a lower cost and scalable solution that allows
easy and rapid deployment and installation for hybrid energy projects.
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technology is very important to us as it
influences our construction process, for
example planning when we can use cranes
to install turbines.
In Coober Pedy, due to the remote
location, we didn’t have ready access to the
highly accurate weather forecasting systems
that we would refer to for other projects.
This meant we were confronted with high
temperatures (no great surprise in Coober
Pedy), significant wind shears with high
average and gust speeds, and storm and
lightning events. To overcome the lack of
reliable local data, we engaged a specialist
consultant to develop accurate forecasting
data plots specific to our location. This
enabled us to plan our installation in
discreet timeslots that addressed weatherrelated health and safety challenges.
What are some of the difficulties
of replacing good old reliable diesel
with intermittent renewables in
hybrid systems?
Hydro Tasmania: Synchronous diesel
generators are a well proven technology
over 100 years old and are capable of
delivering all of the requirements of a power
system: voltage and frequency control, real
(kW) power, reactive (kVAR) power, inertia,
fault currents and spinning reserve.
While renewable energy generators can
provide cheaper real (kW) power, they may
not provide all of the basic system reliability
requirements alone. Reliable hybrid system
operation relies on the careful integration of
renewable energy with autonomous control
and enabling technologies. These are the
key elements to building high renewable
penetration power systems. These smooth
the output of renewable energy and
maintain power system stability, security
and ensure safety of operation.
Depending on the size of a power
system, including the size and strength
of the distribution system, different levels
of complexity and technologies are
required to achieve power system safety and
stability while using little or at times no
diesel generation.
Typically, however, a comparison of what
www.ecogeneration.com.au
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each component can provide is shown in the
table on this page. For example, on a pure
energy balance, a battery system may be
able to meet the energy deficit of variable
renewable energy supply with no diesels
running. But battery systems are not capable
of injecting the large fault currents required
to clear a fault in any reasonably sized
distribution system, leading to an inherent
safety issue. The addition of enablers, such
as flywheels, in such a scenario facilitate the
use of high levels of renewable energy in the
system while at the same time enhance
safety and stability.
In the hybrid systems we have designed to
be capable of periods of stable 100%
renewable energy – including those that
have been constructed on King Island,
Flinders Island and Coober Pedy – there is
still the need for some diesel generation but
this is driven purely by economics, not
because of any notions of base load or
stability requirements of diesels. As the
prices of renewable energy generation and
enablers continue to decrease over time this
diesel portion will decrease further.
The potential of demand management is
slowly being taken seriously as a way of
turning energy consumers into energy
suppliers. Is demand management a
simple consideration to design into hybrid
systems or too much of an unknowable?
Senvion: Demand side management has an
important role to play in facilitating a
greater uptake of naturally variable
renewables. Personally, I am very interested
in residential systems. Driven by power
price concerns, and I hope a broader
growing awareness of the importance of
renewable self-sufficiency, this will be an
increasing force for consideration in
demand management.
Hydro Tasmania: Demand side
management as part of a hybrid system,
embedded network or larger grid will be an
important part of the future energy
management mix. The challenge in
deploying systems is more likely to be faced
in the customer involvement. The greatest
challenges will be identifying suitable
schedulable load, persuading customers to
take on the demand side management
technologies and ensuring that a
commercial return is available to customers
and the market entrant.
In our own demand side management
trials involving aggregating loads of around
100 households on King Island considerable
community engagement was undertaken to
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POWER SYSTEM
REQUIREMENT

GENERATORS

RE ENABLERS

Diesel

PV, Wind,
Small Hydro

Large
Hydro

Battery

Dynamic
Resistor

1 Voltage Control

√

X

√

√

X

√

2 Frequency control

√

X

√

√

√

X

3 Real (kW) power

√

√

√

√

X

X

4 Reactive (kVAR) power

√

√

√

√

X

√

5 Inertia

√

X

√

X

X

√

6 Fault currents

√

X

√

X

X

√

7 Spinning reserve

√

X

√

√

√

X

not only allow the system to be deployed but
understand the way the customers preferred
to engage, what they wanted to know about
and have control over and what they
preferred to be have done automatically.
This type of approach is what will help
unlock the potential of demand side
management, but it will take time.
Though approaching demand side
management through aggregating a large
number of small loads such as households is
attractive, managing fewer relatively larger
loads can have advantages in having fewer
counterparties. For example, Hydro
Tasmania has undertaken a project on
Rottnest Island in Western Australia in
which one of the elements was
incorporating the desalination plant into the
hybrid control system, enabling more water
to be desalinated and stored in tanks when
there is excess renewable energy. With the
desalination plant owned and operated by
the power utility, the integration and
outcomes where much easier to achieve.
SolarReserve: While our technology
doesn’t specifically address demand side
management, one of the benefits of solar
thermal with energy storage is its flexibility
to adapt to changes in demand profiles.
Solar thermal with storage will maintain its
value over the long term, even as demand
profiles change.
Windlab: Demand management will play a
role in NEM demand management, but I
think it has little effect on hybrid systems,
particularly off-grid solutions.
Finally, as we transition to replacing coal
and gas with clean energy sources, are
you confident that stable systems can be
designed with renewables?
SolarReserve: Yes, we’re confident that
stable systems can be designed with
renewables but, as we deploy more and more
renewables, energy storage will be even
more critical to maintain system stability
– without contributing to carbon emissions.
Windlab: Absolutely. Wind, solar and
storage will replace the majority of coal

Flywheel,
Sync Cond.

generation in Australia over the next 20
years of so. This will occur at a lower cost
than new thermal generation and with all
the necessary reliability.
Senvion: Renewables can absolutely
underpin a stable energy network.
Increasingly, utility-scale renewable
projects are being developed or retrofitted
with more than one type of generation and/
or storage. Renewable manufacturers are
demonstrating frequency control and
ancillary services capability that support
grid stability in times of network stress. We
have evolved from the days of questioning
what the risks of renewable hybrid projects
may be to pursuing the opportunities.
Hydro Tasmania: There is no reason that
reliable, stable, low emission and economic
renewable energy solutions will not
dominate the future energy sector.
Hydro Tasmania has already shown this is
possible and at different scales. On our
multi-MW scale hybrid systems on King and
Flinders islands we are able to operate these
systems for considerable periods with
100% renewable energy while enhancing
system stability. The levels of renewable
resource variability managed in the King
and Flinders systems is extreme, with the
enabling technologies keeping the system
safe and stable through swings in renewable
generation of half the system load in a few
seconds. This level of variability will
decrease as systems get larger. This
proves the traditional concept of baseload
generation being needed for stability is
a myth.
For example, we have had the King Island
hybrid system run on 100% renewable
energy continuously for two and a half days
with better power supply reliability, quality
or stability than a traditional diesel system.
At a larger scale, Tasmania has for years
even prior to the connection to the NEM
run on predominately renewable energy
only and is currently working with ARENA
on the “Battery of the Nation” project to
investigate utilising the hydro system
stability to benefit the wider grid.
www.ecogeneration.com.au
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STORAGE

Kokam’s message to battery
buyers: know what you need
Korean battery giant Kokam has installed enough utility-scale storage to understand
the complexity of getting it right and the risk of getting it wrong.

T

he energy landscape is churning, with
new answers to the same problem
coming every day. The wee issue of
intermittency in renewable generation isn’t
going to go away and utility-scale batteries
have popped up as potential policemen of
grid stability. Visitors to this year’s
Australian Energy Storage Conference and
Exhibition noticed much of the talk was
about units the size of shipping containers,
whereas last year the buzz was about
residential storage solutions.
The Finkel Review underlined the role
utility-scale storage might play but the
technology is relatively new. Some experts

Above: Ike Hong says inquiries into utility-scale
storage will translate into successful commissions
only if solutions are well researched.

say it will be suitable for various services
including frequency control, but it can’t
provide inertia. The $7 billion pipeline of
solar and wind projects to be built this year
and next will ensure large-scale storage is
about to become much more common.
Finding a solution that’s fit for purpose
isn’t straight-forward, and mistakes can be
expensive. Customers must know what they
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want a battery to do, what technology they
need and what is fair pricing for maximum
benefit. Bargain-hunters shopping for an
energy target can get it wrong.
Lithium batteries are not all the same,
says Ike Hong, vice-president of the power
solution division of Korean manufacturer
Kokam, and customers need to understand
what service they’re going to use.
For example, a system that’s intended to
cycle once a month will be expected to
manage 120 cycles over 10 years. But if the
owner starts pushing this low-cycle solution
and expects one cycle a day, he should have
thought about buying a battery that could
take a minimum 5,000 cycles,
Hong says. “Even if your
requirement is 3,000 cycles you
can’t just buy a 3,000-cycle-life
battery. That’s dangerous.
What if it doesn’t work in year
nine or year eight? You need to
have redundancy – or extra
capacity,” he says.
The ratio of power to energy,
known as the C rate, is a very
important consideration when
designing the best battery
solution. Hong gives the
example of a system with a 0.5
C rate, where a 500kW battery
provides 1MWh of energy. If
the owner decides to push the system
beyond its C rating, it can’t be done. “But
there will be a battery that performs to a
higher C rate, with a little bit higher
pricing.” The best solutions may not appeal
to buyers who are inflexible about cost.
Kokam has expressed interest in further
Australian projects but Hong reminds
EcoGeneration it has installed 42MW here.
The maker has “200MW of experience” and
enough big data, he says, to offer genuine
solutions and to know when to walk away

from unrealistic briefs. Which brings us to
the uncomfortable question: Do customers
know what they’re looking for? “Typically,
they know 50%,” Hong says. What usually
ensues is a conversation about similar
projects undertaken by Kokam around the
world and then an invitation to get involved
in the research. It may take extra effort of
the customer’s part, but in the long term it’s
worth it when they come back and say, “Hey,
I now understand what you’re talking
about,” Hong says.
Inquiries that focus on price will only
lead to Hong having to explain that
“hundreds of different factors” must be
considered before he can give an estimate.
A rush to buy and build large-scale
storage could lead some into trouble. “The
biggest mistake battery companies are
making today is … marketing themselves on
[competitive] pricing,” Hong says.
The issue isn’t so much about bringing
down pricing but quoting pricing off the
cuff. A customer who has heard Elon Musk
quote $250/kWh and expects the rate to
apply to a 10,000-cycle battery with 4 C-rate
power will be disappointed, Hong says.
“You’re never going to find it anywhere!”
Cheap solutions that fail in the field will
cause suffering for the whole industry.
Enough is known about utility-scale storage
for that not to happen, he says. Some
systems have been running for up to six
years, with no problems.
Kokam’s installation for Korean utility
KEPCO was a success, Hong says, because
in the first year different technologies were
tested and delegates were sent away to see
what was working in other regions. Only
then did KEPCO define specifications and
release a tender. “They knew exactly what
they wanted,” Hong says. “They didn’t want
a mistake because pricing was a driver
bringing bad quality product.”
www.ecogeneration.com.au
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UTILITIES

Accenture’s

6
TIPS
for threatened
energy
incumbents

The clean energy revolution is a threat to the
powerful networks, generators and retailers
only if they fail to move fast and face the
inevitable, says the global consultant firm.

T

he energy market is being turned upside down, as consumers
become suppliers and renewable sources replace coal.
Chief scientist Alan Finkel’s review has provided a road map
for the transformation of the National Electricity Market, where
the goals are security and reliability. All Australians are eager they
be supplied power at all times, and that prices are affordable and
track inflation.
It’s up to incumbent providers of generation, transmission and
distribution to heed Dr Finkel’s call, but the replacement of coal
with intermittent renewables and the rise of distributed energy
resources is making life increasingly difficult.
The big question now is: what will they do about it?
Simon Vardy, managing director of utilities strategy for Australia
and New Zealand at global consultant Accenture, has the tough task
of catching the swirling unknown of how the local energy market
will evolve and pinning it into actionable strategies for the leading
energy and utility companies, government departments and
industry associations.
“I say I work in the utilities space, but that sounds so dull. In
reality I work in the energy transformation space,” Vardy says.
To survive, these monsters will have to adapt to what Finkel is
recommending. Yes, a Clean Energy Target is still up in the air, but
the industry has timeframes on 49 recommendations and it is time
to act. These are big reforms. The question for the existing energy
market participants is what do they do and how do they plan for this.
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For the regulated utilities that are the
natural monopolies of transmission and
distribution, “there’s been a massive shift in
attitude over the past couple of years about
how their businesses need to reform,” Vardy
tells EcoGeneration. “They all realise there
is a major transformation going on in the
energy sector.”
As they slowly are opened to competition
many of these monopoly providers are
establishing “contestable” new businesses
that involve renewables, smart city concepts
and electric vehicles, he says. If regulation
provided protection, that floor is being
removed. “It’s hard for a natural monopoly
that’s used to meeting regulatory obligations
transition over to understand the major
shifts in consumer attitudes and uptake of
new technologies.”
Pretty much all of Vardy’s clients, he says,
have programs in place to transition to a
world where consumers are more
empowered. The Finkel Report provided an
“end-to-end blueprint for change” which
had been sorely needed after a run of
reviews and case-by-case rule changes.
Vardy has been advising his clients there
are six important components or themes of
the 49 recommendations within the Finkel
Review. Forewarned is forearmed.
The six themes are:

1: THE RISE OF DISTRIBUTED
ENERGY RESOURCES
It’s essential that distributed network
service providers manage the shift to a
distributed system operator model, Vardy

says. Transmission and distribution
companies will play a part in the distributed
energy resources markets but will need to
work out how to facilitate and manage the
roles of integrator and orchestrator. It will
require a large shift in the way these
organisations operate, with a two-way flow
of energy requiring real-time monitoring
control at the edge of the grid to providing
pricing signals. “The customers will have
agents,” he says. “How will the grid
operators interact with those agents?” The
Finkel Review says demand response
guidelines should be implemented by mid2019, which is not very far away. “There is a
clear milestone,” Vardy says.

2: PROOF OF CONCEPT TESTING
AND FUNDING
To encourage market participants to
experiment in preparation for change,
specifically around integrating distributed
generation, Vardy says the Australian
Energy Market Commission needs to update
its regulatory framework that facilitates
proof-of-concept testing and innovative
approaches and technologies. An update to
regulatory framework would facilitate
change and encourage new ways of doing
things even if current regulations “in the
black and white form” don’t currently allow
it. “The question to my clients is: what are
your plans around that? How are you going
to access that funding and what would you
request some leeway with the regulators
for?” he says.

3: CYBER SECURITY
Vardy says Finkel was right to highlight a
very much underestimated and underrated
area of concern for the energy market –
cyber security. “We’re at risk in this country
because [the market is] very disaggregated,”
he says. “There are lots of different parties
and a lack of centralised control.” Cyber
security will be a big topic in the future, he
says, and Finkel rightly points out the risks
are very real.

4: DISTRIBUTED ENERGY
RESOURCES DATA COLLECTION

Above: Simon Vardy is advising his clients to accept
that change is coming faster than they think.
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Distributed generation at the edge of the
grid needs to be visible. Static and real-time
data is valuable when it is aggregated and
controlled and managed, he says. The
Australian Energy Market Operator has
been saying for a while it doesn’t have
enough information to be able to manage
the NEM with the proliferation and uptake
of distributed generation. “This is a sorely

needed area … so we can work for the
betterment of control of the grid.” A market
that is fully informed will see less chance of
capital being diverted to unnecessary
buildout of the grid, such as new feeder lines
and substation upgrades.

5: TRANSPARENCY ON
RETAIL PRICES
The Finkel report pointed out the need for
transparency and clarity in electricity retail
prices and an ACCC review is underway.
This is important, Vardy says, “so that
consumers can more easily compare and get
better deals.” The UK went through these
reforms a few years ago and Vardy thinks
we face a similar outcome here, where
retailers offer tariffs that reflect market
prices. “You can see where the breadcrumbs
are going with this transparency of retail
market offers.”

6: A SKILLED AND FLEXIBLE
WORKFORCE
“You can’t go through an energy market
transformation and revolution without
requiring new skills and new ways of doing
things,” Vardy says, and there’s no question
the existing market participants will need to
upgrade their workforces, with key areas
being data analytics, new power system
engineering, cyber security and IT/OT
systems integration. Australia may be
regarded as being at the vanguard in some
parts of the industry, he says, but we haven’t
yet attained scale in many areas. “It’s only
when [a new technology] gets true scale and
is on a path to providing an essential service
rather than a pilot or a trial that you’re
really tested in terms of the big incumbents
having the right skilled workforces to
deliver essential services.”

GET A MOVE ON
Australia has immense consumer appetite
for distributed generation and is looking a
bit like the canary in the coal mine as the
world turns towards renewable sources,
Vardy says. We have a retail sector which is
generally competitive by global standards, a
disaggregated energy chain and a national
electricity market – a combination of factors
which require innovation in designing new
ways to operate.
“Yes, we can learn from around the world
but we need something specifically tailored
for the Australian market, and we can’t wait
too much longer,” he says. “We have some
unique characteristics here that are pushing
us to change quicker than what we are.”
ecogeneration October 2017
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FUTURE OF ENERGY

Energy consumers hold the
whip of disruption: ACES panel
A panel of major utilities, technology giants and the national regulator addressed
the challenges of energy transition at the Australian Clean Energy Summit 2017.

W

hat will the energy future look like
in 20 years’ time? It’s a tough
question, considering the rate at
which things are changing. One certainty is
that renewable energy sources will have
gained a lot of ground in replacing generation
from coal and gas, but for much more detail
than that it’s worth asking the experts.
At the Australian Clean Energy Summit
in Sydney in July Clean Energy Council
CEO Kane Thornton (above left) put the
question to a panel which included major
technology providers Goldwind and GE,
local generators and retailers Origin and
AGL and the Australian Energy Regulator.
Goldwind chairman Wu Gang (second
from left) predicted over the next 20 years
renewable energy will grow rapidly,
probably up to 30-40% of grid capacity. “It
will be the cheapest form of energy,” he said.
“On the consumer side, systems will become
more intelligent and adapt to use as much
renewable energy as possible.”
AGL CEO Andy Vesey (third from left)
said although a progressive decarbonisation
is taking place large coal plants will still be a
part of the system within 10 to 20 years.
“Even if you look at the retirement of our
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own units, the last plant doesn’t retire until
2048,” said Vesey, pointing out that gas will
play an important role in terms of firming
up renewable sources.
“We will have to see change in the energy
markets,” Vesey said. “The energy market we
have today is not suitable for that future and
so policy reform is very important. The
question of decarbonisation has to go along
with the question of security and reliability.
That drives us to the question of affordability
because the most expensive energy you can
have is the energy you don’t have.”

THE FOURTH WAVE
The role of consumers is increasing and the
value chain is expanding, Vesey said. The
“fourth wave of the industrial revolution”
will include the internet of things, cheap
information and the democratisation of
analytics, peer-to-peer trading and the use
of cryptocurrencies. “That’s just the
beginning,” he said. “We are going to see
some very significant fundamental change,
however it will be sometimes gradual and
sometimes very radical. The drivers of
decarbonisation and the role of customers
and end users are what the significant

changes of the next 10 years are going to be.”
Will the regulators be able to keep up
with an industry where the technology and
applications are changing so quickly?
Australian Energy Regulator CEO Michelle
Groves (third from right) said no matter
what happens the focus must be the
provision of long-term secure, affordable
and reliable energy for consumers.
“There is a greater consumer involvement
driving the services they want, and that’s
got to be delivered through competitive
markets,” Groves said.
“Competition will give us the best
outcome for consumers in the long run and
will ensure those that are best able to
manage the risks carry the risks.”
The transition will happen quickly and
slowly, she pointed out. “That is the history
of energy markets over the past 150 years.
The cycle of transition is somewhere
between 50 to 70 years, between where you
start off with your breakthrough
technologies to where you end up with a
market where everyone is participating.”
What is regulated will be different from
today, she said. “In fact, we hope that it is.”
Will the Northern Territory and Western
www.ecogeneration.com.au
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Australia be integrated into the NEM?
Where will Australia sit regionally? What
sorts of integration are we likely to see either
through technology, collaboration, physical
interconnections or through common design
of systems? It’s all ahead of us…

NEVER TOO LATE
It’s a tough time for utilities. How do you
plan ahead when your assets have such long
lives and the energy sector is changing so
quickly? Origin CEO Frank Calabria (second
from right) said at times of uncertainty
businesses tend to make the least-risk
investment decisions and to make them
later. “You’ve seen industry respond,” he
said, where a falling cost of renewables and
certainty about the RET have seen about
3,000MW committed.
“We would all have liked that to be
committed earlier but it wasn’t based on
those signals,” he said. “That’s where we are
looking for that leadership of direction and
certainty so those investments can be made
timely. But what businesses do is make those
investments on a risk-adjusted basis.
“Right now and under any market
scenario we see the future vision of the
industry being cleaner, and the cost will
continue to come down. When we think
about a falling cost curve you’ve got to take
into consideration the timing of that
investment so that you continue to provide
competitive cost for our consumers and
customers over time.”
Rising costs will be met with cleaner
transmission, Calabria said, but it will be a
multi-year transition. More immediate will
be the rise of a smarter energy system,
where the digitisation of the sector will
deliver customers an invigorating sense of
empowerment over energy use and costs.
“And that’s taking place right now,” he said.
“We’re going to see a proliferation of
centralised and decentralised solutions that
increasingly solves the problems of
intermittency … The future won’t stop.”

AROUND THE WORLD
When called on for a global perspective GE
Renewable Energy president and CEO
Jerome Pecresse (right) said renewable
energy has hit the mainstream. “A few years
ago people were asking is it going to stay,
will people invest, will it be competitive
with thermal? The debate now is largely
over,” he said. “Renewable energy is a big
part of power generation and a major part of
new power addition everywhere.”
Pecresse expects penetration of
www.ecogeneration.com.au
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renewables in 10 years’ time to exceed
expectations today, with parts of Australia
running 100% renewables a few days a year.
Electricity will also be cheaper, he said. “We
have worked with great effort collectively at
bringing down the cost of wind energy and
solar energy. We should expect electricity
prices to come down.” The hardest outcome
to forecast is how the slow rise in customers
willing to go off-grid will affect the business
models of utilities, he said.
Renewables are the least-cost form of
generation but the forecast is for costs to fall
further. For wind, Goldwind’s Wu said taller
hubs and longer blades will bring greater
efficiency and artificial intelligence
technology combined with turbine control
will make smart wind turbines as well as
smarter wind farms. “That is the future
direction,” he said.
GE’s Pecresse predicted the next wave of
cost breakthroughs in wind will come from

hard to plan for but full of possibility. “It
literally will change the way we do
business,” he said. “[An evolution in
sophistication of technology and changes to
regulatory frameworks are] leading us to a
very interesting future where you can see
prices coming down, efficiencies going up
and productivity increasing significantly.”
Manufacturing scale and low cost of
capital have pushed the industry along
nicely, said Origin’s Calabria, but the next
boost will come from performance and
technological enhancement from combining
hardware and software.
Wu sees a wider role for storage at plant
level to smooth out demand.

THE RULE BOOK
Regulators will face challenges, said the
AER’s Groves, around “getting the balance
between the regulatory framework that
might be a bit more prescriptive [and]

“Renewable energy is a major part of new power
addition everywhere around the world.”
hardware, software and better solutions
around optimising integration with grid
operators. “It is never going to stop, because
there is going to be continued competitive
pressure from the cost of solar energy,” he
said. Vesey at AGL agreed competition is a
force for good in the clean energy sector, not
only among providers of technology but
among retailers. “Competitive markets will
drive this future in a big way,” he said.

BIGGER AND BIGGER
Volume is another driver of efficiency, where
every project subtly leads to greater
efficiencies and lower prices for technology.
Vesey acknowledged the Australian
Renewable Energy Agency’s influence in
bringing about price reductions by
supporting projects through grant funding.
The same phenomenon can’t be observed
with fossil fuels, he said. “If you look at the
prices on large-scale coal plants, they haven’t
really moved in real terms. Why? Because
every one is a custom design. The more you
make them the cheaper they don’t get.”
As energy software systems proliferate at
all levels in the energy chain they will also
become cheaper, Vesey said, as the marginal
cost of manufacture approaches zero. The
financial markets that will emerge as the
energy storage market matures are also

suggesting particular solutions in the short
term versus doing the work to develop
markets that will enable the right technology
to come forward in the most cost-effective
way.” Consumers will become one of the
biggest resources around energy security and
reliability, she predicted, and they will need
to be rewarded in order for “the full value of
their energy choices” to flow.
Vesey said AGL’s 1,000-battery virtual
power plant trial in development in Adelaide
is showing consumers’ possible future role
in the grid. “What we find in certain
circumstances is the only thing they use the
distribution grid for is export,” he said.
The possibility of consumers providing
frequency services – including inertia – is
very real, he said.
“We think about the demand side
resource, and how do you make that more a
part of the system? That gets back to
software, the rules and the regulations.”
Consumers will need to see value in that
relationship to take part in it, and the
services they provide will need to be valued
by the various participants in the grid.
“From a market’s perspective you want to
hit that optimum point, which means the
right investments of different types at the
right price,” Vesey said. “This gets back to
what markets can deliver very efficiently.”
ecogeneration October 2017
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The new plastic economy
A future without plastics may be a nice thought for some but it’s not going
to happen, writes UK sustainable plastics expert Dr John Williams.

P

lastics have been widely maligned and
criticised for years but getting rid of
plastic bags and containers is not
going to happen – they are here to stay.
There’s no doubt some of the
criticisms are valid, but can you
imagine a world without plastic?
How would the healthcare
sector cope? It is a heavy user of
plastic medical devices and
components that protect workers
and patients from contamination.
The same applies to the food
supply chain where plastic packaging
protects produce from bruising or perishing
as it is transported from the farm to its
ultimate destination.
In recent times, there have been calls to
ban plastics and use alternatives. And while
it’s a fact that we are not very good at
disposing of plastics, that should not stop us
from using them. However, it is clearly
unacceptable to just bury plastics in the
ground and forget about them.
One of the issues is that as we make
smarter plastics for different applications
we create a more complex problem once
those plastics become waste. Most of the
world’s plastic is not recycled, even in
countries with advanced waste management.
In the world’s poorer countries where there
is no waste management, plastic can build
up in the environment, blocking drains,
killing livestock and when burnt, releases
toxic smoke.
What we need is intelligent plastics that
can be recycled, reused or decomposed.
These plastics will not only be designed for
front-end functionality, but also for back-end
“circular economy” principles of recovery.
The circular economy is an alternative to
the traditional “make, use, dispose” linear
economy of old. Instead resources are kept
for as long as possible and the maximum
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Above: Plastic is useful, no-one’s disputing that, but
any advances made towards its quicker degradation
would be welcome.

value is extracted from them while still in
use. The products and materials are then
recovered and regenerated at the end of
their service life.
Our team at Aquapak Polymers in the UK
is researching sustainable plastics
development and is are about to launch a
new flexible plastics line that is in keeping
with the circular economy principles. The
new plastics we’re developing are 100%
recyclable, 100% biodegradable and nontoxic. They have all the credentials and
properties of a conventional plastic, but the
end-of-life behaviour is different.
The material used is a specially
formulated PVOH (polyvinyl alcohol) based
system in pellet form for thermoplastics
processes. PVOH is a flexible and dissolvable
plastic that is used in laundry liquid pods
and surgical stitches. Unlike cast PVOH,
there is a wider range of applications and
properties. This means you can recycle it,
recover it and get it to dissolve.
When it comes to the inevitable
widespread adoption of sustainable plastics,
the plastic packaging sector – rather than
areas such as medical, automotive or

aerospace – will likely be the early movers.
Plenty of packaging companies are on board
with our new plastics and we are hopeful
that the strong economic drive to adopt
new plastic technologies will be the
catalyst needed for a sustainable
plastics future.
But that’s not to say the move to
sustainable plastics will be a quick
process. I believe change will
happen in the next five years, but
ultimately the economic and social cost
for industries and companies opting not to
embrace a sustainable plastics future will be
considerable, particularly as they face a
backlash from shareholders and investors.
I am optimistic that consumers will
embrace and adopt these new plastics
options. There are always challenges to the
introduction of a disruptive technology but
the world is changing. There is a definite
need for new materials for the planet to
continue to benefit from emerging
technologies but the environmental effect of
them needs to be considered.

Dr John Williams is business
development director for British
technology company Aquapak
Polymers and an expert in technologies
for renewable materials. He was Head
of Materials (renewables) for a UK
government body for seven years.
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UTILITIES
Ted Surette enjoys the breeze at
the Pubnico Point Wind Farm in
Nova Scotia, Canada.

Utilities at a
crossroads
Leading consultancy KPMG is in a good spot to track how the energy incumbents
are facing disruption from the clean energy revolution.

T

he incumbent utilities have a trick of
playing it cool when questioned about
the rising presence of renewable
energy sources and how they are pushing
themselves into the grid. Some will remind
you it will be many decades yet before coal
or gas are squeezed out, and others will shift
focus to parallel clean energy projects of
their own.
The truth is we may never really know
what they’re thinking. Some may be trained
in “green speak”, others true believers.
Another route to finding out what’s going
on in the world of energy supply might be to
simply ask around the top levels of the
consulting fraternity.
KPMG partner national industry leader
energy and natural resources Ted Surette
has covered the industry for 15 years
with the group, including power utilities,
mining, water, oil and gas. He oversees
about 50 partners and 750 staff, with a
personal focus on electricity distribution
networks and transmission networks.
“My sweetspot is a focus on innovation,
business transformation and dealing with
regulation and reform,” he tells EcoGeneration
on level 38 of the firm’s six-green-star-rated
Sydney headquarters.
Surette got a window into how the big
players are adapting their business models
for disruption from clean energy when he
moderated a session at KPMG’s 16th Annual
Global Energy Conference in Houston in
June. Panel participants included TEPCO of
Japan, Missouri-based utility Ameren and
Pacific Gas & Electric of San Francisco.
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How are utilities adapting to disruption?
How are they changing their culture to
engage better with consumers? “Their take
was very much that technology is viewed as
the easier part and changing the culture is a
lot harder,” he says. The incumbent utlities
are like ocean-liners – hard to turn around.
“We have a lot of people in the nuts and
bolts of these distribution businesses that
have been there any number of years and it’s
been largely a conservative mindset, and
that was also impacted here in Australia by
the very strict reliability rules.”
The realisation is setting in that things
are changing, he says. “If you want to bring
out innovation and take more risk and have
a perspective of risk reward – think about
your customers differently – you’ve got to
change your mindset.”
We’re seeing the same thing here, Surette
says, as KPMG’s clients look at how do they
make their businesses more agile, more
customer-focused.
Distribution businesses enjoy monopolies
and are being tested as consumers turn to
their own sources of generation behind the
meter. They still must remain relevant,
Surette says, and they need to be
competitive and deal with threats to the
value of their assets and changes to the
market. “What they are doing, and I see it
here, is investments in analytics, internet of
things tools, technologies that will make
them more efficient and help them deal with
the expansion of resources on the network.”
As more resources come on the grid more
work will be required to manage it.

Networks need to apply innovation and at
the same time provide a better service to
customers, he says, and deal with the
evolution of cost-reflective pricing and
connection of more and more services
behind the meter. “All of that is shaping
them,” he says. “You’ve got utilities coming
out and saying we’ve got to lift our game,
and they’re going out in the market and
being very public about that.”
Will utilities scoop up companies like
Power Ledger and GreenSync if their peerto-peer trials work or is everyone vulnerable
to players like Apple or Google, who can
manage data in their sleep? It’s hard to say.
Utilities’ business is 95% regulated and the
game now is to grow the non-regulated part
with additional services. “That’s where
there’s going to be a lot of action.”
There will be market changes in the 95%
regulated part following Finkel, but Surette
is reluctant to forecast what the differences
may be other than to say utilities are looking
at how they remain relevant and what
services will add value to customers and
earn profits.
Rooftop solar, batteries in homes and at
businesses, peer-to-peer trading, solar
plants popping up all over the place … are
the utilities flexible enough to absorb these
shocks and survive? Everyone’s business
models are being disrupted, he says, but
distribution companies and networks are
entrenched, closely monitored monopolies
that provide an essential service.
Better that they adapt intelligently than
put their heads in the sand.
www.ecogeneration.com.au

8/9/17 6:48 am

ECO01017_AllAds.indd 61

6/9/17 3:21 pm

TRADING ENERGY
Electricity consumers can be a pretty conservative
bunch, but the good folk of Mooroolbark are
taking a path that many others will explore.

The street that’s breaking
away from the pack
A mini-grid project in suburban Melbourne is testing the possibilities of energy independence
and consumers’ appetite for change, writes Alistair Parker.

E

lectricity network businesses have
sometimes been overlooked as risk
takers or innovators. The poles and
wires that transport power to homes and
businesses have not changed significantly in
decades because they haven’t needed to.
Customers have consistently used the
electricity in a way we expected and we
have consistently delivered it.
As that changes so does the way networks
like AusNet Services are approaching how
we expand, operate and maintain the
electricity grid. Many residential and
business customers have made the choice to
install solar panels and batteries, and these
technologies are allowing us to be more
creative and innovative in how we use the
network for the benefit of all customers.
The AusNet mini-grid trial in
Melbourne’s outer eastern suburb of
Mooroolbark is helping us, and the industry,
get ahead of this change. (AusNet is
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Victoria’s largest energy delivery service
business, with $11 billion in electricity and
gas transmission and distribution assets and
more than 1.3 million customers.)

WHY RUN A TRIAL?
Some ask if the Mooroolbark Mini Grid is
about supporting households go “off grid”,
leading to networks becoming obsolete.
It’s not.
It’s about learning how renewable and
community energy projects can be
integrated into the network and how
customers can directly and indirectly
benefit from localised energy generation.
The trial is a snapshot of the future of the
distribution network, with a high
concentration of distributed energy in the
form of battery storage and solar power in
one street, and high levels of two-way
electricity flows through a network usually
set up for one-way electricity delivery.

At the centre of the trial are customers –
supporting their choices and making sure
the network can deliver reliable and safe
electricity for everyone, regardless of
whether they have solar or not. It’s also
about supporting the delivery of new types
of energy services and business models that
are expected to evolve and grow on the back
of changing customer needs and technology.
By 2050, it is predicted that customerowned sources of generation will supply
30-50% of Australia’s electricity needs.
But solar panels and batteries are still not
affordable for everyone. Through our initial
tests, we are showing that not everyone will
need this technology to benefit. We are
exploring how the network copes with the
high levels of solar power on an urban street
without sacrificing power quality, and how
mini-grid technology can improve customer
reliability by providing power during
network outages or major storm events.
www.ecogeneration.com.au
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We will also test whether mini-grids can
reduce peak demand on the network,
helping reduce the need to build expensive
new power stations or network upgrades.
With many companies looking at getting
the benefits of customer energy resources
into the wholesale market and regulators
investigating how to open up the value from
customer-side resources, we will also test a
future world where customers may be
interacting with the wholesale market.
These scenarios will take us beyond what
our standard operating parameters are.
They will push the limitations of the grid.
One of our first challenges when setting
up the trial was finding a test group of
customers willing to allow us to test a range
of scenarios for at least two years.
A scan of our 57, 000 electricity pole-top
transformers gave us a list of potential
locations. We needed a small-sized patch of
network, with good smart meter coverage,
average or high solar penetration, low level
home vacancies and average demographics
not far from Melbourne.
A street in Mooroolbark met our
requirements. It provided a good mix of
customer types – a mini snapshot of the
AusNet Services customer base and a mix of
enthusiasm levels, with some keen and
engaged, some not wanting to take part and
most sitting in between.
Each customer was provided with up to
3kW of solar panels with a Fronius inverter
and the use of a 5kW Selectronic inverter
and 10kWh LG Chem batteries during the
trial. For those who already had solar
panels, we provided additional panels up to
a total of 4.5kW. Customers were also given
access to a web-based portal that provides
real-time information about the energy flow
to and from the grid and through their
homes, solar panels and batteries.
We appointed a dedicated customer
engagement manager so participants had a
consistent point-of-contact throughout the
trial. Considerable effort was made to
explain the project, renewables and
electricity in one-on-one engagements
during recruitment. Our focus throughout
the trial has been to keep customers
informed about what is happening, without
being overly intrusive.
While mini-grids are being trialled across
the world, what sets ours apart is that it’s in
an established suburb and is being run
entirely by renewable energy. It’s also fully
interactive with the grid and has a high level
of data capture and control capability
Our mini-grid is made up of 14 individual
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ECO1017_Maroolbark.indd 63

households that can generate, store
and manage power, and be separated from
the electricity network for periods. It
operates using distributed renewable and
stored energy in people’s homes. Typically,
other mini-grids rely on a diesel generator.
The high level of control capability,
achieved via integrating the solar and
battery inverters into a cloud-based
platform, means we can optimise power
flows depending on the needs of the
network and who has excess energy. AusNet
Services has worked with local partners
GreenSync and Power Technology
Engineered Solutions during the trial.

SEPARATING FROM THE GRID
Our first attempt to separate the home from
the electricity grid and to form a mini-grid
lasted just 10 minutes and involved eight
homes, but it was a significant milestone.
We recently achieved a separation of three
hours, and expect to be able to extend this
to a full day or longer as we head into spring.
We used a combination of a central
control platform and an inverter-based
device known as a stabiliser, combined with
the household solar panels and battery
storage, to separate the mini-grid from the
grid while maintaining a safe, secure and
stable power supply. The homes, including
two that had neither solar nor batteries,
were able to maintain power by sharing
electricity via AusNet Services powerlines.
The cloud-based mini-grid control system
provided by GreenSync and the stabiliser
took the mini-grid through a sequence of
stages to test its stability as an independent,
unified renewable energy system.
The stabiliser, developed by Power
Technology Engineered Solutions, is a smart
battery storage system that smooths out
variations in supply and consumption by
either delivering or absorbing the right
amount of power, enabling the mini-grid to
be 100% renewable rather than relying on a
diesel generator.
While we have already gained an
enormous insight into what mini-grids may
deliver for the future, this trial has also
allowed us to learn more about our
customers. A recent survey of the
participants found they had high-levels of
satisfaction and trust in AusNet Services
during the trial, but their interest in broader
energy issues was not high.
What they all agreed on were the benefits
of solar and battery storage, with most
participants’ energy bills reduced
significantly during the summer period.

The majority of our customers remain
relatively passive electricity consumers and
will either stay on standard retail
arrangements, initiate some basic action
such as installing solar or take up new
technology-based retail offers only when
packaged by suppliers and marketed as a
simple proposition.
But this is understandable. Families have
more to do than think about what’s
happening on the energy network. They
expect us to do that. They just want
affordable bills and to know that when they
flick a switch, their lights go on. Our
responsibility is to deliver this, regardless of
the changes underway across the sector.
The first year of the trial has already
provided a valuable glimpse of how energy
security and reliability may be boosted in
the future and how large amounts of rooftop
solar power generation can be managed.
During the next few months we will
develop additional control functionality to
manage peak loads at the local network level
as well as provide network support back up.
We will also test the impacts of customers
selling into the wholesale market at peak
times and the impact of future local trading.
We are also looking at how we can
incorporate customer behaviour into the
mix. So far, when homes have been taken
off-grid, customers haven’t been aware of
this until after the testing has been
completed as we don’t want to see them
change their behaviour. We have now
invited them to participate in an experiment
to see how long they can run off-grid by
changing some of their behaviour.
Analysing customer behaviour may
include introducing pricing incentives for
customers to act a certain way or having
them operate off-grid in a certain period.
We would want to see how much they
change their behaviour.
It’s this innovation and creative thinking
that will allow us to test the boundaries of
the grid and change the way our networks
operate during the next decade.

Alistair Parker
is executive
general manager
of regulated
energy services
at AusNet
Services.
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Blockchain unlocks an
energy-trading revolution
Perth-based start-up Power Ledger has put its hope on a peer-to-peer
energy trading platform underpinned by blockchain.

T

he energy market is being disrupted,
with new technology bringing radical
change. If more and more consumers
invest in solar and storage to rely on behindthe-meter generation, the logic goes that
fewer and fewer people will be left to share
the cost of maintaining networks. One
scenario is that as take up of renewables
accelerates a negative loop of revenue loss
will bring about the end of life for networks.
The much-hyped “death spiral” would be
a very grim outcome. No-one’s better off if
the electricity distribution networks fall
into disrepair.
But there’s hope. If consumers were able
to use networks to trade their surplus clean
energy among themselves it would “ensure
the ongoing relevance of the grid”, says
Power Ledger co-founder and chair Dr
Jemma Green.
It sounds like a novel approach for an
energy start-up, where the language about
incumbent providers sometimes takes on a
dark tone, but Green knew a peer-to-peer
trading model would mean nothing without
the poles and wires that link us.
“We formed Power Ledger to develop a
product for that purpose [to trade across
regulated networks],” she says, “recognising
that as consumers install batteries in their
homes they are likely to spill less electricity
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out across the network, and that spells
problems for the network businesses
because of less network utilisation.”
The Power Ledger model took shape in
January 2016 when Green met with
blockchain developers who had worked on
applications for sectors other than the
cryptocurrency bitcoin, for which the
computerised ledgering system is best
known. The group saw the potential for
using blockchain to trade energy in
apartment buildings, but first the system
needed to be adapted for purpose. “The
bitcoin blockchain uses a lot of electricity,”
Green says. “It’s a very energy-intensive
blockchain.”
Power Ledger uses a proprietary system it
has dubbed EcoChain, which has stripped
back on computational labour by providing
proof of state rather than proof of worth.
“[EcoChain] has a superfast block time
designed specifically for energy transactions.
It uses very little electricity,” she says.

THESIS IN ACTION
Green has form in the world of transactional
commerce from 11 years as an investment
banker in London. She returned to Australia
nearly five years ago to complete a PhD in
disruptive innovation looking at solar and
battery systems designed for apartment

buildings. The potential for a blockchain
transaction solution came to her when she
was designing a solar-and-storage energy
system for the White Gum Valley project of
four apartment buildings in Fremantle,
Perth, and couldn’t find any software that
would manage the allocation of units of
energy to each apartment.
A peer-to-peer trading system can’t exist
without a regulated network via which the
electricity is traded, so a trial was
negotiated with New Zealand distributed
system operator (DSO) Vector. This project
began last year and is ongoing. It is a worldfirst using blockchain for energy
transactions, Green says. (Vector is an
investor in Power Ledger.)

HOW IT WORKS
Once a trading platform was seen to be
working a system for financial settlement
was put to test at the beginning of this year.
A customer can transfer funds to the Power
Ledger platform where they can buy
tokenised units of electricity.
The person selling the electricity receives
Sparkz, the tokenised units of electricity,
and can offboard them to be paid into their
bank account.
The platform is even sophisticated
enough to allow a seller to choose an
www.ecogeneration.com.au
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individual buyer and set a price independent
of the market. “You might want to give it to
your mum or the cat haven, but generally
people want to maximise the return on their
electricity,” Green says.
The system is too immature for prices to
be decided in a deep market, but it’s coming.
“Ultimately we will do that when we have
more liquidity in the market,” she says. “At
the moment we’re setting the price.” A price
is agreed with the retailer and DSO.
The White Gum Valley project is nearing
completion, with two of the four buildings
completed. Fourteen of the apartments are
occupied and energy is being traded. The
property includes a fast-charge port for
electric vehicles, where drivers can charge
and pay via the Power Ledger platform.

NEW MARKET, NEW WORLD
Blockchain allows participants to transact
directly, without using an intermediary. But
traditional retailers are not out of the
picture. They can use the Power Ledger
platform in three ways, Green says. They
can do the usual billing and peer-to-peer
trading on the platform, buying surplus
energy when it suits them and selling energy
when participants require it; they can white
label Power Ledger and include peer-topeer trading itemised within a regular bill,
or; all electricity bought and sold can be
transacted on the Power Ledger platform.
“In terms of the market opportunity it
depends on the network charge and what
the DSO is willing to charge for use of a
discrete part of its distribution network,”
she says.
For the incumbents, the Power Ledger
platform can be useful in a few ways:
across the network, a DSO and retailer can
decide they want to offer peer-to-peer
trading; two retailers can allow peer-topeer trading between their networks,
www.ecogeneration.com.au
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or; DSOs can join to allow trading of energy
between regulated networks.

GET INVOLVED
Green sees a lot of potential for the energy
users who so far may have been feeling left
out in the renewables revolution. About 32%
of buildings in Australia are on strata titles
and about 70% of those are five storeys or
less, she says, so a lot of them have the
potential to retrofit solar, run an embedded
network and use the Power Ledger
platform. The only requirement for
consumers is a smart meter. “If they don’t
have solar panels they can still buy the
renewable electricity.”
As for selling the peer-to-peer trading
idea to the retailers and networks, Green
says “it’s been an interesting conversation”.
Some are interested in peer-to-peer trading

Above: Jemma Green and Richard Branson at the
Necker Island Blockchain Summit in July.

“You might want to give [surplus solar energy] to
your mum or the cat haven, but generally people
want to maximise the return on their electricity.”
but haven’t really understood the need for
the blockchain. Some have been less open
to the idea. “[The attitude has been], you
could disrupt us, so we don’t really like
you,” she says. “That’s their initial reaction,
but when we talk to them further they see
there’s a potential for them to have a more
enduring relationship with their
customers, particularly where the cost of
churn is so high.”
Another option is a retailer may offer a
PPA to a customer where the surplus
electricity may be sold using a revenuesharing arrangement via the peer-to-peer
trading. “There are different ways the

retailer can use our technology to help them
in doing what they doing.”
There is also a big opportunity in linking
owners of large solar and storage systems
such as commercial and industrial with the
residential market, she says. “That is quite
an exciting area for growth.”
Power Ledger charges a daily fixed rate
per apartment building; for peer-to-peer
trading across regulated networks it takes a
volume-weighted “clip on the ticket” of
every kWh sold.
If it achieves scale and the architecture is
robust, the company is potentially very large.
“If all the stars align, yes,” Green says.
ecogeneration October 2017
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The brains of the building
When the lights are on but no-one’s at home it’s obviously a good time to turn off the lights,
along with everything else. A new Australian energy efficiency solution can do that and more.

T

he bottom line profit of every business
could get an instant boost if only
energy were used more efficiently.
Alas, money leeches out of the built
environment as empty rooms are kept warm
and illuminated for no purpose at all.
Building management systems have leapt
ahead over the decades but they too often
think of a whole building as a single unit. If
building managers had a fly on every wall to
let them know what was going on in each
nook and cranny, they’d only want to pay to
power the spaces where something was
going on.
A system that can break down large
spaces into small areas makes enormous
sense, especially if it can adjust all the
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energy levers accordingly.
Canberra company Ecospectral says it
has the solution with BRIM, a sensing
control and energy demand management
solution. “We can shrink-wrap the energy
use around the occupants while at the same
time not making them uncomfortable,” says
Ecospectral CEO David Keightley.
“We don’t power the areas that are not
being used.”

MOVING PARTS
The problem of fitting an operation’s energy
use to its essential purpose is far more
complex than asking staff not to fiddle with
the air-conditioning controls or leave the
lights on.
www.ecogeneration.com.au
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“We can shrink-wrap the energy use around the occupants while at the
same time not making them uncomfortable. We don’t power the areas
that are not being used.”

The BRIM system tracks human motion,
temperature, light and sound to analyse
what’s happening where and when. “You
end up with a very accurate idea of how your
building is used,” says Keightley.
Instead of including sensors in all the
lights, which would require they be left
powered, BRIM works by including
different circuits. “It’s very low power, and
when no-one’s in the place you shut the
power off completely to the lighting circuit
and you use a lot less power.”
The hardware includes three pieces of
technology: link, hub and sensor. The link
connects to a bridge and controls the mesh
network. It can also connect the system onto
the ethernet platform to support wireless,
serial communications and other capabilities.
It also has enough power to process some
signals, such as LIDAR (light detection and
ranging) and visual information.
The sensors detect and process four
signals: audio, motion, temperature and
ambient light. Decisions are made at the
sensor in real time to minimise bandwidth
and information that is passed up to the
next level, the link level. “At the sensor level
frankly you’ve got enough brains so that if
the rest of the system is unplugged
frequently you won’t notice it,” Keightley
says. “It continues to run optimally on the
last settings.”
The hub and the bridge work together,
effectively as one unit. One hub can receive
up to 50 links and sensors, and a link can
receive up to five sensors.

IN SITU
The company has installed Version 1.0 of
the hardware at three sites in the ACT – a
gym in Queanbeyan, the library at the
Australian National University and a
Canberra office building – and a building in
the Sydney CBD. The company is busy
working on its largest installation, at a
government office in Canberra.
At the ANU library project 12 links are
each connected to up to 20 lights and a
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couple of sensors that can control a number
of lights. At a central CBD car park, the
system controls lights, supplies traffic flow
information and runs a power switch that
controls the lights. The sensors can link
back to power or directly to the devices.
Upgrades in Version 2.0 (expected to go
into production in January) include a new
sensor which Keightley proudly declares is
“a powerful little machine”. A boost to
processing power in the sensor allows for
“very quick, very smart” decisions to be
made using multiple signal sources as to
what’s going on in a space.
“We found we could offer much more
capability, more processing power with the
new sensor,” says Keightley, a former senior
researcher at the CSIRO.
Intelligent energy efficiency systems
help managers do a better job, and some
customers’ secondary motivation for
purchase is so they can simply understand
what’s happening in their building,
Keightley says.
Each sensor uses about 100-150 milliamps
and slips into sleep mode when no-one’s
around. They wake up when movement is
detected. Buildings can take hundreds of
sensors connected to mains power, with
customers advised to connect the units to an
emergency circuit.

VALUE CHAIN
With the sensors “sipping power” or using
none at all, Keightley estimates payback on
installed BRIM systems between one and
five years. “It really depends on whether
[the customer has] given us control over the
power and how the space is used,” he says.
“If we’re allowed to shut power off at the
circuit level then we see significant savings
more quickly, and if we’re allowed to shut
down HVAC in areas that aren’t occupied
then we see more savings.”
The technology uses past data to predict
optimal settings, so that recorded comings
and goings are tallied to calculate
probabilities that rooms will be occupied

during certain times and that bodies will
move from one part of a building to another.
“Every event we see we do analysis on.”
Statistical anomalies such as loud noises,
unexpected movement or out-of-range
temperature or light readings may throw
up red flags to building managers or, if they
keep happening, be absorbed into the new
normal. “The system is adaptive to
changing behaviour.”
Data is passed to the cloud on a fiveminute delay but the real-time analysis the
sensors provide allows the system to give
emergency responders information on
location of people, noises in a building and
other information. “You know what your
building sounds like, what the temperature
pattern is where the people move. Anything
out of the ordinary you pick up.”

THINKING AHEAD
As battery storage is slowly added to
commercial and industrial energy systems a
fine-grained control of load will help
optimise energy use if power goes out. A
system that can intelligently load-shed
straight away will keep key functions
running and shutdown power to nonessentials, extending battery life. “If you’re
a hospital and you’ve got an operating
theatre, it doesn’t load-shed,” says Keightley,
also adding that his company is in the
middle of integrating with a large battery
manufacturer. There are nine levels of loadshedding, and as a battery discharges the
levels of load-shedding can be dialed up.
In case you’re curious, BRIM is not an
acronym. Keightley admits his system may be
the first energy efficiency technology in the
world named after a fish, the bream.
Conveniently, bream rhymes with brim, a
sometime synonym for “leading edge”, which
is another reason Keightley likes the name.
Ecospectral started operations in 2014
with the help of private investors and
some grant funding from the ACT
Government and the Renewable Energy
Innovation Fund.
www.ecogeneration.com.au
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Magic crystals
and the methane explosion
Is there a better way to squeeze the energy from a lump of coal? An Australian
researcher may have found the secret solution, writes Jeremy Chunn.

T

he human race is grateful to coal. The
black, gritty energy source has
propelled us forward at a rapid pace.
But it turns out there was a dirty secret and
now the relationship needs to be wound up.
It will be a long and painful process.
In the meantime, can there be any harm
in working out a benign method to release
the latent energy in coal? At the University
of NSW in Sydney, Michael Manefield
thinks he has a solution.
The micro-organisms that convert food,
agricultural waste and sewage to methane
struggle when it comes to coal. “Coal is a
really crappy substrate for microbes to eat,”
says Manefield, associate professor at the
schools of chemical engineering civil and
environmental engineering. “If they did
want to eat it, it wouldn’t be there any more,
over those time scales.”
When organic matter is formed from
photosynthesis, light energy is used to form
carbon-to-carbon bonds or carbon-tohydrogen bonds. “The energy is stored in
that chemistry, in those bonds,” says
Manefield. If organic matter is buried and
microbes don’t get to compost it, it
eventually turns into coal and oil.
In 2009 the university was approached by
Biogas Energy to find a way to accelerate the
biological process that leads to gas
production in coal, with some help from a
grant from the Australian Research Council.
If coal could be made more palatable for a
microorganism, then more of that trapped
energy could be released.
It’s possible to increase production of gas
from a coal seam by adding nitrogen and
phosphorous, which will increase microbial
activity in attacking the coal. A microbial
cell is essentially a cocktail of carbon and
the nutrients nitrogen and phosphorous,
mixed to the ratio of 100:10:1.
The simple process of encouraging
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methane production by adding nitrogen and
phosphorous to coal works – a little bit – but
Manefield and his team knew there had to
be a way to enhance gas production from
coal or any organic feedstock.
It was a puzzle, but the researchers made
a breakthrough when they looked at the
problem from another angle. Instead of
regarding this community of different
microorganisms as a living entity, why not
think of it like a circuit board? “It all comes
down to electrons,” says Manefield. “Life is
about shuffling electrons around.”
Manefield points to his muesli bar, the
source of his electrons. When he eats it, he
needs to put the electrons somewhere, so he
must breathe. “I need the oxygen to take the
electrons. If I don’t have that electron
transfer I can’t harvest the energy from it.”
It’s the same thing for microorganisms.
They can respire oxygen but they can also
respire all sorts of other stuff, like nitrate,
iron, sulphate, uranium. The next step
requires an understanding of chemistry
beyond the scope of your correspondent, so
we’ll have to take Manefield’s word for it.

The team started working with chemical
compounds called electron shuttles that can
change the fate of where an electron is
headed. And that’s when it stumbled upon
neutral red, an electron shuttle than can
deliver electrons to the methane-producing
microbes. But they needed a concentration
of neutral red that was above its solubility
limit and precipitated into crystals – magic
crystals, as Manefield calls them, that have
the remarkable property of acting like an
“electron sponge”, taking electrons from
cells, minerals or whatever is around them.
In a molecular-scale production line,
methane-producing microorganisms will
then get the electrons off the crystals
because the molecule that forms the crystals
is very similar to a molecule in the
respiratory machinery in the biochemistry
of the methane-producing microorganisms.
In the lab the process was found to boost
gas production from coal tenfold after a

THE CIRCUIT SOLUTION
Electrons come from organic feedstock, and
microorganisms take those electrons.
Sulphate-reducing bacteria will pass the
electrons to sulphate, which isn’t useful;
iron-reducing bacteria will pass the
electrons to iron, which isn’t useful; nitratereducing bacteria will pass the electrons to
nitrate, which isn’t useful. “We want those
electrons to go to the organisms that
produce methane,” says Manefield, drawing
a diagram. “You can start to think of that as
a circuit board; What’s the fate of the
electrons? Where are they going to go? Can
we short-circuit that and get more of those
electrons to go to the methanogenic archaea
[the methane-producing microbes]?”

Above: Michael Manefield had a breakthrough when
he took an electrician’s view of the problem rather
than a chemist’s view.
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three-month wait. “All of a sudden you get
this massive increase,” says Manefield, who
was shortlisted for the PLuS Alliance Global
Prize this year.

WORK IN PROGRESS
The potential for the researchers’ solution
as a commercially viable method of
extracting methane from coal persuaded the
Australia-India Strategic Research Fund to
invest in a project collaboration between
UNSW and the Energy and Resources
Institute in Delhi, with industry partners
Santos, Biogas Energy and the Oil and
Natural Gas Corporation in India. Working
at the Lithgow State Mine in NSW,
researchers have drilled five 80-metre wells
into a coal seam to test different methods of
extracting methane, and neutral red is
working best of all. About 30 grams of the
solution is dissolved in two litres of water
and feed into a 135mm-diameter well
containing about 450 litres of water. The
wells end about 2m into a 3m coal seam.
Crystals have been observed in samples,
along with a big boost in gas production.
“There is a lot of energy that’s being left in
those substrates – the organic feedstocks –
and it’s a question of how do you liberate it,”
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says Manefield. “Our treatment won’t take
out the nitrate and phosphorous; it’s just a
consumption of the carbon.”
The economics of success will be built on
the cost of neutral red and boost in gas yield.
Manefield has the coal-seam gas industry
in mind as a prime application for his magic
crystals, but a paper published in 2016 drew
enormous interest from commercial
anaerobic digestion operations keen to
increase gas production and survive a
rollback of subsidies. Germany for example
has about 16,000 anaerobic digesters,

Above: The neutral red crystals hold electrons that
can be harvested by methane-producing organisms.

supported by government subsidies. “They
can make more money if they can get more
gas out of the stuff that they’re trying to
extract energy out of.”
Manefield looked for funding from small
biogas players but has found himself
managing the expectations of many while
working with a budget that isn’t going quite
far enough. The team needs more funding.
“We’ll find it,” he says. “That’s my job.”
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COMMUNITY ENGAGEMENT

Clean energy,
cloudy communication
We can do better than using engineers as front line “experts” when it comes
to converting communities to the benefits of renewable energy,
writes Clean Energy Council media manager Mark Bretherton.

W

hen my partner starts an argument,
it sometimes sounds like something
trivial. For example: You said you
would be 10 minutes and it was 25.
At this point I have a few choices. One is
that I can get grumpy because it seems like
an argument about nothing, then defend my
actions with what I see as the facts of the
matter. This is the wrong choice.
What works is to look at what is being
raised and realise it’s not actually about
that. Then I need to ask about what’s really
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going on, demonstrate some care and
understanding and work out how we can
address the underlying issue.
When a wind farm or some other kind of
project is being built, I have watched a lot of
technical people try to solve community
issues by responding to exactly the point
being raised by a community member. Some
senior technical expert will say something
like: “What they’re saying isn’t right. We
need to get ‘the facts’ out there.”
Now, I have done my share of fact sheets,

myth-busting documents and so on over the
years. But if someone’s already upset,
handing them a fact sheet isn’t going to help.
Neither is getting on the radio or TV to
challenge what someone in the community
is saying and why it isn’t factually correct.
You end up trying to treat the symptom
rather than the underlying condition.

TRUST MATTERS
When you’re building projects, locals need
to be a meaningful part of the journey. It’s
www.ecogeneration.com.au
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their community and their surroundings,
and some of them have lived in the area
for generations.
In the case of renewable energy, making
the journey meaningful might involve
appealing to higher things like reducing
pollution, helping farmers to drought-proof
their property or promoting the local job
and investment benefits. But none of this
matters a jot if you can’t win the trust of
most people in the community.
If you make promises which you don’t
deliver or say things you don’t mean,
whatever bridges you have started to build
with people will explode like a New Year’s
Eve firework display. It is essential that you
do what you say you will. Make notes after
meeting people and follow through on any
promises you have made.
And the personalities and skill sets of the
people in these positions really matter. Soft
skills like listening, empathy and
communication are often under-valued,
particularly by people with excellent
technical knowledge who are looking at the
bottom line.
But when you parachute a diamond-hard
technical person into a situation where a
community member just wants someone to
listen to their concerns, there is the very
real potential for discontent to spread.
It’s important is to seek out the underlying
emotional issues which aren’t so obvious.
When someone says wind farms slice up
birds, make people sick, devalue their
property, give them herpes, make their dogs
stare at walls or their kids lose focus on
their homework (it’s a long, often strange
list) often what they’re really saying are
things like: “You’re not listening to me”,

Whatever you’re building, some people will be
upset. The worst thing you can do is take it
personally and hit back in the same spirit.
“This isn’t fair”, “I’m worried about my
country view”, “I think climate change is
crap” or “I just don’t trust you”.
When we’re building a renewable energy
project near someone’s home, we actually
have an obligation to hear out their concerns
and listen until they are talked out before
we respond. Not only will we respond
effectively after we’ve had a chance to
properly hear them out without interjecting,
but they will be able to get their burning
issues off their chest without someone
jumping in with “the facts” of the matter.
They need to feel that their voice is being
properly heard. And fair enough too.

DIGGING DEEPER
Risk management expert Peter Sandman
has been working in the field for about 40
years. In his work on community outrage, he
defines some common underlying factors.
These include lack of trust, unfamiliarity,
feelings of unfairness or coercion and
unresponsiveness (from the project developer,
for example). These are often the underlying
conditions you really need to treat.
Accurate information can play an
important part in addressing many of these
issues. But the way it is presented and the
way you treat your community really
counts. People will only listen to your
“facts” if you accurately tune in to their
emotional wavelength and establish some
credibility in their eyes first, because one
person’s facts are another person’s lies or

spin. And once you hit the outrage point,
that’s a whole other issue. As Sandman said
in his book Responding to Community
Outrage: “Please don’t imagine that there is
a slide show that you can play for 300 angry
citizens gathered in a high school
gymnasium that will make them say, ‘Oh,
now I get it’ and go home and watch
television. There is no such slide show.”
Whatever you’re building, some people
will be upset. The worst thing you can do is
take it personally and hit back in the same
spirit. But if you make every effort to talk to
the right people, do your utmost to respect
everyone – whether they agree with you or
not – and spend a lot of time talking
patiently and in good faith to people who
have genuine concerns for themselves and
their families, it just might be the beginning
of a beautiful community relationship (and
yes, I know there’s more to it than that).
My employer, the Clean Energy Council,
is running a project to look at some different
ways across the country and the world that
wind farms are adding extra value to
communities. The aim is to have a very
broad series of conversations to find out
what is and isn’t working locally in this area
and how we can do it better.
Ultimately, the more effectively our
industry can work with the people who live
in the vicinity of projects like solar, wind
and bioenergy plants, the easier it will be to
deliver on our long-term goal of a nation
powered by clean energy.

CALENDAR OF EVENTS
EVENT

DATE / VENUE

WEBSITE

AFR National Energy Summit

9-10 OCTOBER 2017
Sofitel Wentworth, Sydney

informa.com.au/event/afr-national-energy-summit

Supply Partners Commercial Solar Sales Masterclass

10 OCTOBER 2017
MCG Yarra Park, Melbourne

supplypartners.com.au/events

All-Energy 2017

11-12 OCTOBER 2017,
Melbourne Convention and Exhibition Centre

all-energy.com.au

Waste Expo Australia

11-12 OCTOBER 2017
Melbourne Convention and Exhibition Centre

wasteexpoaustralia.com.au

National Energy Efficiency Conference 2017

20-21 NOVEMBER 2017
Pullman Melbourne, Albert Park

eec.org.au/events/
national-energy-efficiency-conference

Bioenergy Australia 2017 Conference

20-22 NOVEMBER 2017
Dockside, Cockle Bay Wharf, Sydney

bioenergyaustralia.org/pages/
bioenergy-australia-2017

Australian Utility Week 2017

29-30 NOVEMBER 2017
Melbourne Convention & Exhibition Centre

australian-utility-week.com
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up to

60%

FASTER INSTALLATION OF COMMERCIAL PV SYSTEMS
The 50 kW Sunny Tripower CORE1 is the world’s first free-standing string inverter for
decentralized rooftop and ground-based PV systems as well as covered parking spaces.
The groundbreaking new design allows reductions in installation time of up to 60% and,
at the same time, lowers the total cost of ownership (OPEX).

SUNNY
TRIPOWER
CORE 1

Stands
on its
own

AVAILABLE AT

1800 S JUICE
info@solarjuice.com.au
www.solarjuice.com.au
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ENERGY EFFICIENCY

Doubling energy productivity
will be a piece of cake
As consumers become ever more vigilant about energy efficiency the road
towards a clean energy grid will be easier to navigate, Professor Stuart White
of the Institute for Sustainable Futures tells EcoGeneration.

S

ometimes it feels like everyone is so
excited about making new power that
they forget about the power they
already have. Clean energy sources must
eventually replace polluting ones, yes, but if
electricity is used more efficiently the
consumer and the environment are better
off no matter how supply is generated.
Any ease in aggregate energy demand
that results from raised awareness about the
benefits of using as little electricity as
possible can become a generation source in
itself, saving the game when peak load
events threaten everyone’s fun.
This “fifth fuel” can also work hand-inglove with intermittent renewable energy
sources, to smooth out the bumps in supply
as wind and solar slowly fill the grid.
The energy we don’t use can be a
powerful force.
“We need to pay attention to energy
productivity otherwise we’re not going to
realise the full potential of [renewable
energy sources],” says Professor Stuart
White, a director at the Institute for
Sustainable Futures, which operates within
the University of Technology, Sydney.
The message about energy efficiency is
finally getting through, however, and White
came back from presenting at the ARENA
parliamentary summit in Canberra in midAugust with a lift in his step. “We have
absolutely turned a corner,” he says.

TRILEMMA TO TRIFECTA
The energy trilemma – increased energy
costs, increased emissions and reduced
reliability – has been seen as a bit of a
whack-a-mole game, White says, where
pushing one down only encourages one of
the others to rise. But research at the
Institute of Sustainable Futures has shown
it’s not the case, he says. “We can move to an
energy trifecta where all of these problems
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can be solved simultaneously.”
Anyone who pays a power bill needs to
know there is a shopping list of solutions:
energy efficiency is the fastest, cheapest and
largest source of decreased emissions;
storage is a disruptive game-changer; and
AEMO and ARENA’s crusade to find
100MW of “good old-fashioned” demand
side response before summer will shake
large energy users into action. “We’re
already starting to see some movement in
that space, and it’s long overdue,” he says.
Batteries will play an important role in
helping consumers use energy efficiently, as
will distributed generation, demand side
response and peak demand management.
“Demand side response will be the cheapest
way we can solve the reliability problem,”
White says, and energy efficiency is the
cheapest way to cut emissions.

Above: Stuart White says higher energy costs and
smarter technology have made it easier to find ways
to boost efficiency in businesses.

TIME TO DOUBLE DOWN
Research by Chris Dunstan at the Institute
of Sustainable Futures shows that since the
last recession the economy has grown 108%
but energy has only grown 46%. “In other
words, we’ve already broken that rule which
was iron-clad in the past that energy and
GNP just continued together,” White says.
Over that period energy productivity
growth has become the largest single
contributor to supplying the energy we
need. It’s a good result, but it’s really only
just the start. “There is so much more
potential in the economy,” White says.
The government is committed to a
40% improvement in energy productivity
relative to 2015 and the Australian Alliance
for Energy Productivity (a group of
business, government and environmental
leaders which includes White among its
members) has a goal of doubling energy
productivity by 2030.
A 100% increase in energy productivity

sounds like a lofty aspiration, but White says
it can “absolutely” be done. Just look at
lighting, he says, where on a lumens-perwatt basis technology has improved by a
factor of more than 10 as LED technology
has replaced incandescent bulbs.
White recalls his days conducting energy
audits where it was standard in commercial
buildings to find 20-30% energy reductions
with a payback between two and three
years. He suspects it’s the same today, where
ever smarter technology and ever higher
energy costs make it possible to squeeze
efficiencies out of operations even in modern
premises. “Doubling energy productivity is
not at all an ambitious goal,” he says.

POWER IN NUMBERS
A real driver for change will be the
importance of data in slowly awakening
consumers to the possibilities of cutting
consumption and saving money. We have
www.ecogeneration.com.au
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not been very good at understanding energy
use and energy production, White says, and
the next stage is to understand how people
use energy and to empower consumers to do
more to control energy use through data. He
cites US companies Opower and Green
Button as tapping huge opportunities in
showing consumers how to optimise energy
use, and he suggests Google or Apple could
be “the next utility”. “They’re the ones who
know where the power really is in terms of
the next evolution of some of these things,”
he says. “We think it’s one of the next
revolutionary [areas for energy efficiency].”
Data won’t complain when you tell it to
work hard, but putting it to use as a tool to
empower consumers will rely on the
initiative of start-ups and entrepreneurs, he
says, as systems are designed whereby
multiple devices can be controlled to ensure
low, low energy use. No consumer alone will
have much of a chance of working that out
for themselves. And once you add in an
electric vehicle, with its own little power
source under the bonnet, the next layer of
complexity is around how all of the “things”
in your life can be made to communicate
with one another.
In the commercial and industrial realm

the potential for savings is vast, he says. The
Australian Alliance of Energy Productivity
is looking at how to improve energy
productivity in the food value chain, where
refrigeration, known as the cold chain, is
the most valuable component. “There are
huge opportunities for improving the
technology and systems to reduce food
wastage and improve energy efficiency,”
White says. One of the solutions is to enable
the internet of things to determine
temperature, as the risk associated with
losing the integrity of the cold chain far
outweighs the energy costs. Data is an
“extremely important enabling factor” in
solving that little problem, he says.

WORK IN PROGRESS
Innovation is important but to get anywhere
institutional barriers to energy productivity
must be removed, more research is needed
and investors need to see the value in
understanding the role of energy
productivity in the integration of
renewables. In the meantime there’s a lot of
work to be done. White is working on a
scoping study with ARENA, the Australian
Alliance of Energy Productivity and
ClimateWorks Australia which is looking at:

light vehicle fleets (to combat a persistent
reliance on oil); heating, ventilation and airconditioning (as gargantuan energysuckers), and; the value chain (including the
food supply chain, already mentioned).
“We’re looking at what it is that can be
done to immediately get best leverage in
terms of investment in [research,
development and demonstration],” he says.
“How can we use decentralised energy
solutions to help integrate with renewables
and help integrate with energy efficiency
and demand-side response. To find a sweet
spot where you can improve the
performance of renewables, reduce the cost
… better match supply and demand.”
The institutional barriers are often the
most significant ones, he says, and they must
be identified and overcome. “This is
absolutely crucial.” Colleague Chris
Dunstan is looking at how network
augmentation is biased against demand
management, and work is being done to
provide incentives for networks to do
demand management actively themselves.
It will be a blessed relief, he says, if
networks can one day profit from demand
response as much they do from upgrades.
Can it happen? Let’s wait and see.

The New CBI
Battery Storage
MCB Range.
NEW

250 A 80 Vdc Circuit Breakers

CBI’s new hydraulic magnetic Battery Storage MCB Range sets a new standard in renewable energy and ensures
that the batteries in the installation are protected and disconnected in the safest possible manner. The unit contains
both poles in the same box and is available up to a rated current of 250 A.

» 1800 770 870 » www.cbi-electric.com.au
www.ecogeneration.com.au
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WIND

In case of fire

A

ll wind farms are required to have
detailed plans in place to deal with
natural disasters and other
emergencies. Yet while drills and scenarios
help teams to prepare, there really is no
better way to test out an emergency
management plan than dealing with a
real incident.
No-one hopes to have to respond to a
critical emergency incident during their
working day. But in a land like ours where
floods, fire and drought are familiar, there is
a reasonable chance that any given site will
be affected by an emergency at some point.
This was the case with Waterloo Wind
Farm in South Australia’s Gilbert Valley
region in January this year. In the middle of
a day with high fire danger, an accidental
spark from machinery operating in a
neighbouring field caused a grass fire that
was soon pushing uphill towards the
Waterloo ridge line.
Within minutes of getting the Country
Fire Service alert of the grass fire at
Waterloo, the landholder – also the regional
CFS Group Officer – called the Waterloo
Wind Farm operations manager. The
landholder was also part of the responding
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Country Fire Service and told the wind
farm operations manager that water
bombers had been deployed and requested
that a number of turbines be shut down. He
also requested that, where safe to do so, all
access gates on site be opened to enable the
fire service quick access to respond and
manage the incident.

ACTION STATIONS
At 2.02pm, the wind farm operations
manager checked in with her ground crew
to ensure everyone was safe or could get to
safety as soon as possible, and implemented
steps in the emergency plan as well as acting
in response to local CFS requests.
The operations crew ensured access
points were open for fire crews to enter
without restrictions and by 2.17pm asset
operations paused 18 turbines.
Parallel to the growing ground and air
response, the wind farm operations
manager had advised the Waterloo Wind
Farm general manager of the incident and
got the all clear for decisions to be made as
needed. These decisions included requesting
that the turbines be paused and shut down
remotely by applying their brakes.

For the next hour, ground and air crew
worked to halt the fire’s advance with
multiple runs of water bombing and groundbased firefighting. Fixed-wing water
bombers were expertly manoeuvred
through the turbines to target the fastmoving grass fire and were followed by
ground crew targets.
At 3.15pm, the fire crew deemed it safe
enough for the onsite crew to attend six of
the paused wind turbines, to apply the
brakes and set the blades in “rabbit ear
position” and set their pitch at 88 degrees,
further assisting aircraft to pass through
the turbines to continue water bombing.
The response crew grew to 32 fire service
and 25 private farmer fire unit vehicles, four
fixed-wing water bombers and a
surveillance helicopter.
In all, more than 200 people were
involved in responding to the fire.
The wind farm’s access tracks worked as a
fire break. Without these the fire service
believes the fire would have likely raced to
the next ridge, and range, creating a much
bigger incident. The turbine’s footings, with
their clear line of site, were used by crews to
coordinate air and ground crew actions.

Images courtesy of Vestas and Palisade Asset Management

A live experience at a South Australian wind farm taught the operator, landholder and
system owner the importance of coordinated response to a natural hazard, writes
Clean Energy Council director of energy transformation Tom Butler.
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WIND

Images courtesy of Vestas and Palisade Asset Management

Left: Crew at the wind farm were given the all clear by the fire fighters to apply
the brakes to six turbines and set the blades in “rabbit ear position”, where the
pitch is set at 88 degrees, so aircraft could pass through on water-bombing
missions. The fire covered 60 hectares in two days.

Fire fighting continued through the
afternoon and by 6pm the Country Fire
Service group officer advised the wind farm
operations manager it was OK to re-start
the turbines located outside of the fire
ground area. Overnight, 13 fire service units
remained onsite and by 11am the next day
the rest of the wind farm was given the all
clear to turn back on.
The fire burnt a total of 60 hectares before
it was deemed contained by 2.45pm the
following day.

LEARNING FROM LIVE FIRE
The Waterloo fire incident has given the
wind industry, asset managers Palisade
Asset Management and the South Australia
Country Fire Service direct, recent and real
www.ecogeneration.com.au
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experience to test existing accepted
practices, plans and protocols.
A number of lessons from the incident can
be applied by the wind farm owner and the
industry as whole. An important takeaway is
the aerial-friendly identification and
markings for meteorological (“met”) masts
and guy wires at wind farm locations.
It is also important to review and update
emergency management plans and protocols
– particularly for fire events – with a focus on:
• communications practices, including
advising state air desk operations (who
control aerial firefighting assets);
• on-site asset management/operations
centre control procedures to pause, brake
and lock individual turbines;
• best practice approaches to support aerial

and ground based responses, and;
• water storage point signage, access track
markings and site mapping.
The South Australia Country Fire Service
is sharing the important things that have
been learned from this incident with its
peers and is working with the wind industry
to improve practices and approaches.
In a broader sense, however, the
experience confirmed the value of
community engagement and relationships
around the site.
It has also confirmed that ongoing,
regular engagement with local volunteer
organisations and service providers is key to
keeping response plans in check and
ensuring the needs – and safety – of the
community are cared for at all times.
ecogeneration October 2017
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Using Tigo PV-Off ™
After a devastating fire that originated from a parallel
string switchboard severely damaged a factory and
destroyed a portion of the 220kW system, PV installer
Ecotechno proposed to its customer to adopt Tigo’s TS4
platform. The modern plant had once covered an area of
110,000sqm in Italy, 26,000sqm of which were occupied
by warehouses and machinery systems. A 560kW PV
system had been installed on a roofing portion of this
plant that unexpectedly burned to the ground.

Enhancing Safety with
PV-Off ™ for the Best
Asset Management
After a devastating fire from a faulty
parallel string PV switchboard,
Tigo optimizers are recommended
by installers.
Tigo’s PV-Off provides enhanced safety through
on-site manual or automatic module-level disconnect.
In PV-Off mode, every module output drops to 0 watts
and 0 volts. This revolutionary disconnect provides
installers, firefighters and maintenance techs absolute
certainty that no high voltage is present. Tigo’s TS4
optimizers are constantly measuring module-level
current, voltage and temperature. If a safety hazard is
detected, the optimizers will immediately switch off
and continue to communicate the potential hazard to
Tigo’s Cloud Connect Advanced.

To provide the best asset management for commercial
buildings with PV systems, Tigo offers a rapid shutdown
solution. In rapid shutdown systems, each Tigo optimizer
utilizes PV-Off, an advanced safety function which
automatically reduces the voltage of each module. Once
PV-Off is activated, Tigo’s system disconnects the PV
module from the string, bringing the output power to zero.
This function can be used for ordinary maintenance
operations, as well as in emergency situations,
intensifying the safety of the system.

“We recommended that our customers use Tigo’s TS4
platform, mainly for the fire safety function and for
monitoring any eventual anomaly of each module, having
the chance to cut string currents.
“Fires have occurred because it was not possible to
cut short-circuit current upstream the parallel string
switchboard.
“Tigo optimizers has been used as load break switch
each module, at the service of every other installed fire
safety systems. Specifically, temperature-sensors have
been installed on parallel string switchboard; heatsensitive cables have been placed all along the conduits;
and an IR cameras system has been installed to supervise
the whole area. All these systems can easily detect any
fire risk and allow Tigo optimizers to safeguard all 2,222
installed PV modules.”
- Ing. Pietro Picozzi of Ecotechno Srl

TS4-B (Integrated)

TS4-R (Retro fit/Add-on)

TIGO ENERGY Inc.
420 Blossom Hill Rd, Los Gatos,
California 95032 USA
Phone: 1.408.402.0802
Email: sales@tigoenergy.com

ECO01017_TigoDPS.indd 2
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PROTECT YOUR BUSINESS
AND SOLAR ASSETS WITH TS4
Tigo has expanded its smart module platform to provide five
levels of customisation. With a universal base and a range of
covers containing the Flex MLPE, TS4 increases your freedom
of choice when selecting features for a particular project and
budget. TS4 cover options range from standard diodes all the
way to fully optimised performance and safety features.

FEATURES
• Meets NEC 690.12 rapid shutdown requirements
• Shuts down voltage at module-level
• Automatic or manual shutdown
• Module-level monitoring capacity
• Works with almost ALL modules and inverter types
• UL-Certified for TS-B (Integrated) and TS4-R (Retrofit/Add-on)
LONG STRINGS TS4-L
• String length increased by up to 30%
• Fewer BOS components
• Inverter optimization
• Lower wire-losses
• Faster installation

Meets NEC 2017 690.12 rapid shutdown requirements,
PLUS all the benefits of Optimization, Safety and Monitoring

OPTIMIZATION TS4-0
• Shade and mismatch tolerance
• Enhanced energy yield
• Greater design flexibility
• Maximized roof usage

Meets NEC 2017 690.12 rapid shutdown requirements,
PLUS all the benefits of Safety and Monitoring

SAFETY TS4-S
• Nec 2014 690.12 rapid shutdown compliant
• Module level deactivation
Meets NEC 2017 690.12 rapid shutdown requirements,
• Automatic or manual shutdown
PLUS all the benefits of Monitoring

www.tigoenergy.com
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ARE YOU
THE BEST IN
THE SOLAR
BUSINESS?

Become a Clean Energy Council
Approved Solar Retailer.
By signing up to the Clean Energy Council Solar Retailer
Code of Conduct, you will set yourself apart from your
competitors and get the following benefits:
•

use of the Clean Energy Council Approved Solar Retailer logo

•

listing on the Solar Accreditation website (which receives tens of thousands of hits
from consumers looking to install solar PV)

•

the ability to tender for exclusive contracts open only to Approved Solar Retailers.

For more information visit
approvedsolarretailer.com.au

Approved Solar Retailers have reported significant increase in business since signing onto
the Code. Realise the benefits for your business – apply to sign the code today.
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A leading provider of innovative and dependable
solar product solutions across Australia.
Solar Panels . Off-Grid Inverters . Grid-Connect Inverters
Energy Storage Systems . Solar Batteries . Mounting Systems

A smarter, multi-mode
inverter that manages all
aspects of energy needs.
*When registered online within 60 days of installation and installed by a Selectronic Accredited Integrator

The Selectronic SP PRO is suitable for both Off-Grid and
Solar Hybrid (Grid Connect), for residential, commercial and
industrial applications.
Designed and manufactured in Australia, SP PRO inverters
contain more features as standard ‘inside the box’ than any
other multi-mode inverter, setting new standards for reliability
and surge capacity.
Selectronic SP PRO inverters offer grid independence,
outstanding reliability, ultimate flexibility and retro-fit capability,
with up to 10 years warranty.*

MPower is proud to be a key distributor of
Selectronic products across Australia and New
Zealand. Contact our team for more information.

POWER WITH PURPOSE
www.mpower.com.au
info@mpower.com.au
1300 733 004

Visit MPower at All-Energy
11 & 12 OCTOBER, MELBOURNE CONVENTION & EXHIBITION CENTRE
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HUAWEI’S FUSIONHOME BUILDS ON
SIMPLICITY AND EFFICIENCY

H

uawei FusionHome Smart Energy Solution combines smart PV hardware
and intelligent management software with the connected technologies
of the modern home. This combined solution enables customers to
effectively manage their power consumption and maximize energy yields,
delivering smarter energy for a better life.
The system has the flexibility to meet a wide range of residential
requirements. The new Huawei FusionHome Smart PV Optimizers help
maximize space utilization, even on the most complex of rooftops, enabling
PV modules to be installed in difficult shade-prone areas, in various
directions, or for the use of different module types within one string,
resulting in increased energy yields of between 5% and 30%.
Through the use of more silicon and less copper, and 5-level inverter
topology, Huawei FusionHome increases inverter efficiency up to 98.6%,
setting a new industry benchmark. The integrated, DC-coupled energy
storage interface allows for easy access and the flexibility to add storage
batteries anytime, either at installation or later when storage costs become
even more affordable. Owners can monitor their system on a PC or
smartphone in real time. The Smart Power Sensor shows the available
energy at any given moment and how best to use it.
Huawei FusionHome Smart Energy Solution has been designed to simplify
the user experience, with a “one-tap” feature that improves start-up
efficiency significantly. Remote software upgrades, replacement services,
remote and visualized module-level management, including I-V diagnosis can
all be performed with just one press of a button.

Above: Huawei’s FusionHome Smart Energy Solution will help
home-owners get the most out of their solar systems.

MPOWER TO SHARE INSTALLER BUSINESS
BOOSTER SECRETS AT ALL-ENERGY 2017

I

n conjunction with Jemena Asset
Management Holdings, MPower will
launch a Power Purchase Agreements
(PPA) business growth opportunity at this
year’s All-Energy. This PPA offering is
designed to help solar installers grow their
business to commercial customers who
wish to reduce their bills via installation of
a solar system with no upfront costs.
By satisfying some simple criteria
including electricity bill costs, business
premises and operating hours, potential
commercial customers may qualify for a
PPA agreement to have a rooftop solar
system installed and operating under a
fixed solar PPA rate (cents per kWh).
MPower will design and help organise all

www.ecogeneration.com.au
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aspects of the installation, which is then
owned and maintained by Jemena for a
15-year term, providing ongoing service
and support, to give the end user peace of
mind and reduced energy costs.
“This is a fantastic opportunity for solar
installers to grow their business to a
commercial customer base in an exciting
new way,” said MPower national sales
manager Chris Leahy.
“MPower will provide a full turnkey
solution providing pre-sales training and
support to its installers, also removing the
need to arrange separate finance and
product supply. We will also support
installers through the entire process with
personnel experienced in PPAs.”

MPower will also be presenting the
latest products from leading brands on the
market and new sales tools to assist its
customer base.
The company is developing new sales
tools as a valuable resource for solar
installers including the website
mpowerbrands.com.au which promotes
the features, benefits and operation of its
TrinaBESS retrofit energy storage system.
“This is the first step in what we want to
be a multi-brand web portal that can easily
be accessed by our customers and of
course the end user,” Leahy said.
MPower will be exhibiting at stand 1946
and queries or requests for appointments
should be sent to info@mpower.com.au
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Solar installer rates survey
Australians are mad for rooftop solar to ward off wild rises in energy bills, but are installers
getting a fair income for all their hard work? Australia’s first national installer rates survey takes
a look at how much the front line workers of renewable energy are taking home.

S

olar installers have seen good times
and bad as government incentives and
tenuous green energy policy settings
pull workloads one way or the other. But as
rooftop solar has slowly continued its
advance into the mainstream the margins
earned by installers have felt the squeeze.
A national survey was needed to
understand the market and to find
performance benchmarks.
Cranfield Projects invited solar installers
to participate in a Solar Installer Rates
Survey to identify price competition in solar
installations and show the average trends in
labour costs, as install rates have been the
subject of many debates between industry
stakeholders for some time.
The data reported here are based on the
respondents from the survey only and
should not be reflected as the true national
average. The reported charges exclude GST.
Respondents were concentrated in NSW
(25%), Victoria (30%), South Australia (13%)
and Queensland (15%). The remainder came
from Northern Territory (2%), Western
Australia (9%), Tasmania (9%) and the ACT

STANDARD RATE
FOR 30-100KW SYSTEM

(2%). The average installer has been Clean
Energy Council accredited for seven years.
More than 85% work on both commercial
and residential systems; 13% install
residential systems only and 2% work on
commercial only.

RESIDENTIAL
The average residential system installer (up
to 10kW) has completed between 201 and
500 systems. Over a third of the respondents
do not charge for a residential site
inspection. For those who do, the standard
charge for a residential grid-connected site
inspection ranged between $75 and $285.
About two-thirds of the residential
installers scale their systems up to 10kW;
the remainder selected 30kW and other
options. About 70% of residential installers
also fit battery systems, where the charge
for a battery/off-grid site inspection is
between $75 and $500. About two-thirds do
not charge a cancellation fee. Some have
never considered it or has not happened to
them, but those who do charge between
$100 and $300 for a cancellation.

COMMERCIAL
Half of installers who take on commercial
systems (10-100kW) have completed
between 11 and 50 installs. About a third of
respondents reported to have installed
large-scale commercial systems (over
100kW) with 4% reporting to have installed
more than 50 systems. For 10-30kW
commercial systems, around 8% of the
installers apply residential rates to their
commercial installs; otherwise, the average
reported labour rate is 35 cents per watt.
For larger systems (30-100kW), the
average standard labour rate is also 35 cents
per watt, but 10% of the respondents
reported that the quote is entirely subject to
the site inspection. Among those who do
charge for commercial site inspections, the
average is around $265.
More than 60% of respondents include
additional materials in their labour
commercial/residential rates and 38%
charge only labour rates with nothing
provided. Of those who do provide
additional material, more than half only
supply the basic consumables and cabling;

STANDARD
6 PANEL / 1.5WSYSTEM

STANDARD RATE
FOR 10-30KW SYSTEM

5%
2%

17%

12%
16%

12%
2%
2%
5%

29%

4%

64%

4%
11%

14%

15c/W
30c/W
50c/W
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20c/W
35c/W
55c/W

••
•

14%

25c/W
40c/W
45c/W
ResidenIal rates

•
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30%

12%

12%

••
•

19%

5%
9%

••

• • •

$100-300
$301-600
$601-1000
$1001-1300
$1301 or more

••

••

20c/W
40c/W

••

25c/W
45c/W

•

30c/W
35c/W
ResidenIal rates
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the remaining 41% provide all electrical
components (isolators, cabling, conduits,
fixings, etc).

SALES PRESSURE
Some respondents who left comments in the
survey summarised the views about rates
held my many installers: “[Rates are] Too
low. There is a deliberate push from head
RESIDENTIAL INSTALL RATES (UP TO 10KW)
Standard items
Minimum labour charge /6 panels

$855

contractors and sales companies in the
downward direction! Profit margins are
below that of a standard electrical work and
installers are cutting corners … somewhat
self-inflicted by installers not ‘doing their
sums’ to determine what their minimum
rates should be for acceptable profit.”
When asked to comment on solar
installation rates in today’s market, about
75% reported their frustration and
dissatisfaction, stating that installer rates
are too low due to competition or sales
companies forcing rates down as they “drive

Additional items
Site inspection (grid-connected)

$135

COMMERCIAL INSTALL RATES (10–100KW)

Additional panel, per panel

$60

Standard items

Tilt allowance, per panel

$15

Split array charge, per split

$155

Double story charge

$190

Off-grid

Minimum labour charge, per watt
10–30 kW
30–100 kW

35c
35c

Additional items

Site inspection

$195

Battery installation

$530

Site inspection

Additional travel charge, per km

$180

Round-trip/return
One-way

Cancellation fee

$1.25
$1.20
$200

prices down, leading to poorer quality”.
Some commented that they will not subcontract for solar companies as they view
them as “just sales companies”. The
remaining respondents said rates are fair or
average, or that business is good and
profitable “if all goes to plan”. Some said
they have seen rates improving where
“people will pay for quality”.
One respondent summed it up: “Solar
installers are highly skilled and highly
qualified electricians that are facing
downward pressure on the prices from solar
companies that don’t respect this fact, and
are risking hurting the solar industry by
bringing in ‘rough’ installers who skirt the
rules and cut corners on their work.”
The salary survey was sponsored by
renewable energy recruitment specialists
Cranfield Projects and developed in
conjunction with the UNSW industrial
internship program, with EcoGeneration as
media partner.
Special thanks to renewable energy
engineering undergraduate Elisha Ma for
her efforts in driving the project.
For a full copy of the report please email
gareth@cranfieldgroup.com.au
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Sonnen
gets serious about Australia
The German battery-maker wants to extend its European program where retailers are bypassed and
customers relinquish control of their energy storage units in return for discounted, flat-rate power.

W

hy do we need energy prices? It’s a
question posed by Christoph
Ostermann, the founder and CEO
of battery-maker Sonnen. If it sounds like
he’s playing a mean trick on us, he isn’t.
Ostermann says he has found a way for his
customers to bypass energy bills. Free at
last! But how?
In its native Germany, Sonnen technology
is installed in 20,000 homes and various
other locations, enough to grant the brand
the opportunity to link its customers into a
vast virtual power plant.
Sonnen’s idea is simple. In return for
providing grid services, the company earns
between €400 and €500 per customer per
year. It uses this money to pay its customers’
electricity bills and in return charges them a
flat fee it says is 25% below the market price.
“Today we live in a decentralised energy
world … and lots of people generate their own
electric power,” Ostermann says. “We decided
to get rid of electricity prices. We take the
established utility out of business and provide
grid power to our customers for free.”
The same thing can happen here, he says,
once the list of Sonnen customers in
Australia expands from about 600 at current
levels to about 2,000 installations.
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AN OBVIOUS CHOICE

UPFRONT INVESTMENT

Australia is an obvious choice on the world
map, he says, with a penetration of
residential solar PV, terrific levels of
irradiance and very high wholesale prices
and pricing volatility. And it helps that retail
rates rose by about 20% on July 1.
The offer to owners of Sonnen storage
systems, a peer-to-peer energy trading
market called sonnenFlat, includes packages
pitched at three levels of solar PV and
battery capacity for flat monthly fees.
The packages vary from 7,500kWh a year
for $360 ($30 a month) sold to households
with 5kW of solar and 8kWh of storage, to
12,500kWh a year for $600 ($50 a month)
sold to owners of systems with 10kW of
solar and 12kWh of storage.
Based on average usage around the
country, the offer represents about a 90%
discount on mainstream tariffs.
The Munich-based company launched the
offer in Germany and Italy, its biggest
markets, last year. The arrangement allows
the company the right to use power from the
batteries as needed, which would allow it to
sell the energy on the wholesale market
when the price of power is skyrocketing
during periods of peak demand.

Nothing’s really free, of course, and a
$3,000-a-year energy saving doesn’t include
upfront cost of a battery, which needs to be
fitted to a customer’s solar system. Sonnen
battery systems start from $8,000-$10,000
for the smallest up to $12,000-$15,000 for
largest. All systems are installed ready for
virtual power plant connection.
Grid connection charges are included in
the flat fee in large markets including the
capital cities but not included in regions
where the grid connection costs are much
higher. Grid connection fees go up rapidly in
rural Australia, and “this is something we
cannot control,” says Sonnen managing
director Philipp Schröder. “In terms and
conditions at a certain stage we would say to
the customer in your region the grid
connection charges are too high. They need
to be added.”
Sonnen has an agreement with an
undisclosed local licensed electricity
supplier so it can participate in the
Australian market but it plans to secure its
own. It guarantees its hardware to 10,000
cycles, which Schröder says is equivalent to
more than 20 years’ battery life.
Other trials of virtual power plant
www.ecogeneration.com.au
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projects around Australia include United
Energy in Victoria and AGL and Sunverge
in Adelaide.
Sonnen earns a better margin from
sonnenFlat than participating in the grid
services market because its plant – the
thousands of distributed batteries – have
been paid for by system owners, Schröder
says. This beats a utility-scale battery
system owner who must amortise capital
expenditure against unpredictable grid
services revenue events.

COMMUNITY SPIRIT
In Germany, consumers who do not own
solar systems can still join the Sonnen
community, Ostermann says, because its
connected network includes wind and
bioenergy generators with no load profile.
“Let’s say someone lives in the centre of
Berlin in a flat; if they buy a small storage
system we can provide energy services with
this system and the income from the energy
services is covering their electricity bill, and
they get power for free for us,” he says. “We
can supply our customers with power
throughout the year even though the
weather’s bad.”
The proliferation of renewables in
Germany makes this “decoupling” of
generation and storage possible, but
Schröder says he’s not able yet to offer
membership of the Sonnen community to
non-solar owners in Australia.
If sonnenFlat reaches 2,000 customers is
Australia it will become a 20MW producer.
That’s a good start, but Schröder has bigger
plans. If 25% of the 1.6 million solar systems
in Australia fit Sonnen technology the
maker can bring 1.4GW in capacity to
market, or about the same amount of power
pushed out by the coal-fired plant
Hazelwood.
“We can replace the capacity and bring in
balancing power that would effectively
replace the same capacity of that power
plant by just retrofitting 25% of the systems
that are already out there … and that is not
including higher penetration of solar,” he
says. “This really is critical mass.”

CROWD POWER
Speaking at the launch of sonnenFlat in July
in Sydney, economist and Zen Energy
chaiman Ross Garnaut said: “If just 1% of
the more than 1.6 million Australian
households with solar added batteries and
on average those batteries were 10kW you’d
be introducing into our system 160MW of
storage. The quantities of contribution from
www.ecogeneration.com.au
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distributed storage could quite quickly
become important.”
Such a scenario weaves in with a
recommendation in the Finkel review for
households to make their own contributions
to demand management, he said.
“Distributed power – local solar and
battery storage – can cut the peaks off
demand and reduce the need for continued
investment in the network which is the
source of extraordinarily high network
costs in Australia,” Garnaut said.
Australian customers would need at least
5kW of rooftop solar PV to be part of
sonnenFlat and once it reaches critical mass
to deploy services it will become the first
solar and storage company to become a
utility in Australia.
“We are taking the utilities out of
business, because we take over 100% of
electric power supply,” Ostermann says.
The company was thinking ahead as far
back as 2011, when its slowly growing legion
of installed tech started exporting data

The problems caused by local energy are
solved by storage, he says, and the
regulators recognise that. “They need a
solution for that.”
In Schröder’s logic the utilities will be
grateful to Sonnen as it takes on the task of
aggregating output from a vast array of
rooftop solar PV systems and offering it in
the wholesale market.
Second, the virtual plant will be supplying
grid services, which Schröder points out
gives the utilities’ trading rooms “a really
nice spice to earn profits”.
“Let’s put it this way: there are utilities
that understand the change and they will be
part of the game, but the ones that are not
changing, we will replace them. As a utility
you should not close your eyes and go on as
you are – you need to change.”
Ostermann puts it another way. “It’s like
you’re standing at the train station and you
see the train depart. What are you going to
do? First of all you’re trying to slow the train
down so you can catch it. Secondly, you are

Above: Philipp Schröder is certain that the incumbent power utilities are facing “a slow death”.

which allowed Sonnen to remote-control
systems and understand production,
consumption and consumer behaviour. It
applied for a utilities licence in 2014.

THE PROBLEM-SOLVERS
If incumbent retailers and generators have a
problem with Sonnen’s grand plan they
should perhaps look at it from another
angle, Ostermann says. “At the end of the
day, we are a problem-solver,” he says. “We
are solving one of the major problems
within the whole context of the energy
transition for the grid operator.
What they need is flexibility and we are
supporting the grid with, first of all, the fact
that energy at the site of our customers is
consumed on site, so not even fed into the
grid, which is a saving for the grid operator,
and secondly using our flexibility to help
them manage their grid.”

running as fast as you can. This is exactly
what the utilities are doing.”
The company wants to reach 8,000
installations by the end of next year and
double its business each year after that.
Units are imported from Germany and
Sonnen has opened an R&D hub in the
United States in Atlanta, Georgia, employing
30 engineers.
Sonnen is a private company and includes
among its investors GE, Czech utility CEZ
and Shanghai-based Envision Energy.
The incumbents face unstoppable forces,
says Schröder. In 10 years’ time most
residential solar systems will be written off
and generating for free, new installations
will be cheaper, the cost of carbon may well
be legislated and utilities will have to write
off their assets over less operational hours.
“It’s a slow death [for utilities] but it’s a
certain one,” he says.
ecogeneration October 2017
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Heat on, emissions off
Monash University’s large-scale solar thermal district heating system
has hit its target, writes Simon Witts.

M

onash University in Clayton,
Melbourne, is one of the largest
campuses in Australia, with about
100 buildings over a 60-hectare site.
With tens of thousands of students, staff
and researchers on site each day, the
university consumes huge quantities of
energy for heating, cooling, lighting and
technical equipment.
In line with the 2030 Paris climate
commitments, the sustainability team at
Monash is moving towards 100% renewablepowered campuses.
Renewable electricity is already being
sourced from solar PV and from the grid,
but about 50% of the campus energy
requirement is met with natural gas, and
there are few convenient renewable energy
alternatives to replace that gas.
The university uses gas to generate high
temperature hot water (HTHW) via two
8MW central boilers. The hot water loop is a
pressurised ring mains operating at 12
atmosphere of pressure, carrying water
heated to about 150°C to service the campus
buildings. Any renewable energy system
needed to deliver elevated temperatures in a
safe, reliable and cost-effective manner.
LCI Consulting Engineers was
commissioned to investigate solutions for
the site and after studying the campus heat
load profile decided a “low load” boiler
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configuration was the best option. LCI
incorporated a 1MW solar thermal field
from Greenland Systems to cover the
summer base heating load, with the result
that the university can operate entirely off
gas for most of the summer.
Greenland Systems Orange Series
advanced evacuated tube modules were
selected due to high efficiency at
temperatures up to 200°C, well above the
capability of most rooftop-compatible solar
thermal technologies. Given Melbourne’s
often cloudy weather, this was an important
consideration in order to optimise the
system output.
A key requirement was little to no
maintenance or manual intervention once
setup. To achieve this considerable data
logging, control and automation were
integrated into the new solar thermal
solution. The campus building automation
software (BAS) was extended to manage the
solar field operation, ensuring the hydraulic
pumps begin operating when the solar field
temperature exceeds the HTHW loop set
points. The heat from the solar field is then
added into the HTHW loop via a heat
exchanger in the central boiler house.
Safety was also a key consideration for
the university, so a low-pressure hydraulic
setup was preferred. While still operating
at high temperatures, a synthetic thermal

fluid was selected as the heat carrying
medium in the solar field. This avoided the
possibility of steam release and other
potential OH&S issues.
Equipment procurement and project
construction began in the second half of
2016 and the system went live in July. After
the second phase is completed next year, the
total project is expected to reduce gas usage
at Monash by up to 20% a year.
The project had to not only make
environmental sense, it also needed to make
financial sense. With the university
expecting to make substantial energy cost
savings over the project’s expected life of
more than 40 years, it certainly met these
criteria. What’s more, the university
is utilising cutting-edge Australian
technology that has the potential to be
rolled out worldwide.

Simon Witts is
a principal
engineer with
LCI Consultants
and a chartered
engineer with
Engineers
Australia and the
CIBSE in the UK.
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An installer
keeps on top of
new tech using
GSES’s mobile
classroom.

Industry stands
on accreditation
The stringent guidelines of accreditation will underline the work
of battery installers, writes Global Sustainable Energy Solutions.

T

he attainment of Clean Energy
Council accreditation for installation
of solar PV systems is the standard for
the industry as a result of its ties to the
federal government’s small-scale renewable
energy scheme. But the introduction of
battery energy storage systems has sparked
discussion about the relevance of CEC
accreditation in this new market.
Since 2009, solar PV installers and

ECO1017_GSES.indd 92

designers have obtained CEC accreditations
for grid-connected systems to take
advantage of the financial benefit of the
small-scale renewable energy scheme.
Distributed network service providers soon
followed suit to include CEC accreditation
in their application-to-connect
requirements. Over the years, the CEC
accreditation program has evolved beyond
being simply a qualification program, for the

CEC now provides phone and email support
to technical questions, industry updates via
emails and face-to-face delivery, updates
and clarification to Australian Standards,
and online tools such as performance
estimators and installation checklist apps.
The CEC installation and design
guidelines have also evolved into an
important guidance document to ensure
delivery of quality PV systems. As a result,
recognition of CEC accreditation has
increased to the point where it is regularly a
prerequisite to winning PV projects,
obtaining project insurance and
maintaining product warranty. And due to
CEC accreditation being mandatory for
creation of small-scale technology
certificates, demerit points issued by the
CEC for non-compliance to Australian
Standards and CEC guidelines not only
provide important feedback to installers,
but also provides an incentive for installers
to stay up to date with best practices.
The continuous professional development
scheme also ensures accredited installers
and designers stay up to date with best
industry practices.
Battery energy storage technologies
require additional knowledge to achieve
safe and effective integration into existing
electrical infrastructure and the CEC has
developed the grid-connected battery
endorsement as an addition to gridconnected PV install and design
accreditation. The CEC’s battery energy
storage system endorsement is yet to be tied
to legislative or distributed network service
providers’ connection requirements, but the
industry will benefit from technical and
industry support provided by the CEC to
accredited installers and designers.
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SOLAR ACCREDITATION UPDATE

Tweaks to integrity
of a busy industry
Clean Energy Council executive general manager installation
integrity Sandy Atkins takes us through the changes.

T

he history of the Clean Energy
Council’s accreditation scheme was
outlined in this column in the June
edition of EcoGeneration, but with the
increased complexity of the solar industry
it also makes sense to go through some of
the changes this decade in how the scheme
is governed.
Originally a committee called the
Standard, Training and Accreditation
committee had oversight of the
accreditation program. This was a group of
technical experts who were recognised as
some of the leading exponents of the solar
industry. In 2012, following the installation
boom and the many changes confronting
the industry on all fronts, it was decided a
new method of governance was required.
The solution was to introduce an Installer
Reference Group.
The role of the Installer Reference Group
was to:
• Provide opinions on quality and industry
integrity issues as they apply to installers;
• Represent the views of installers in policy
development where appropriate;
• Advise on projects (such as CPD, demerit
points, guidelines and so on) and changes
to the industry that impact installers.
This group is made up of six to eight
installers from a variety of states, four to
six industry experts with a background in
the PV installation or related industry
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and Clean Energy Council Accreditation
personnel. The group is opened up to new
members every year. Currently it has
representatives from across the country.
The only territory not represented is the
ACT. There is a broad cross section of
experience and we have people who are
accredited across all the different areas of
accreditation, such as supervise accredited,
grid-connect and stand-alone power
systems. There is also a representative from
the training industry.
The group is required to meet every two
months but because we are in the middle of
an extraordinarily busy year it has met
every month so far.
Some of the key discussions so far have
included:

REDUCING THE LENGTH OF NEW
ACCREDITATIONS FROM TWO
YEARS TO ONE YEAR
Previously after someone had successfully
met all the accreditation requirements
and completed a case study they were
given accreditation for two years.
In those first two years they were not
required to undertake any Continuous
Professional Development.
As of July 1 this has been reduced to one
year, to ensure that everyone remains up to
date with the many changes occurring
across the solar industry.
www.ecogeneration.com.au
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y
Sandy Atkins

UPDATING THE CASE STUDY
PROCESS
The purpose of a case study is for someone
who wants to get full accreditation to
demonstrate their competence through an
example of their best work. We have used
the process as a measure of how well they
have understood the training and have been
able to put it into practise. This process was
appropriate when there was really only one
way to install a grid-connected system (such
as, using a central inverter) and where AC
coupling was not very common in standalone power systems. Now there are so
many different ways to install systems –
through micro inverters, DC optimisers and
more – that the case study no longer
provides the best way for us to be sure the
applicant has all of the competencies that
are required.
We have been working with the IRG on
new assessment tools to give us the
confidence that the installer is competent.
The new process is a combination of online
tests and a simplified version of the case
study process. There will be different tests
for designers and installers. We are
planning on having this process in place by
the end of the year.

NEW GRID CONNECT INSTALLATION
GUIDELINES AND BATTERY
GUIDELINES
This year the Clean Energy Council has
updated both the grid-connect installation
guidelines and the battery guidelines.
The reason for the changes stem from
www.ecogeneration.com.au
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current issues that are identified in
inspection reports and disputes raised by
consumers. The group discusses these
problems then looks at ways they can be
addressed through the guidelines. We then
update the guidelines accordingly and then
get the group to review the changes to
ensure we have captured the intention of
the requirement.
With regards to the battery installation
guidelines, they are reviewed by the
Installer Reference Group as well as the
CEC members who participate in the
Energy Storage Directorate and the Energy
Storage Devices Listing Working Group.
The updated battery guidelines will
become mandatory on November 1 for
installers who are accredited for battery
installations. You can download the new
install guidelines from the Solar
Accreditation website.
These guidelines reflect the most
important clauses of existing battery-related
standards (such as AS 4086, AS 3011, AS
2676, AS/NZS 4509 and AS/NZS 4777.1).
Additionally, the guidelines apply to:
• Installing systems operating at both
extra-low voltage and low voltage;
• Grid-connected and off-grid applications;
• Installation of battery systems (up to
the terminals of PCEs) and preassembled
integrated battery energy storage
systems.
We held a webinar recently on the
updated battery guidelines. It is available for
accredited installers to watch in the login
area of solaraccreditation.com.au
ecogeneration October 2017
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How your local shopping
centre is going solar
ReNu Energy CEO Chris Murray describes how his team is helping shopping centre tenants share
the benefits of rooftop solar systems using behind-the-meter billing arrangements.
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centre powered by clean energy sources has
a substantially smaller carbon footprint
than one powered by grid electricity alone.
This is important for retailers and
commercial property owners because
there’s a growing awareness around the
potential impacts of climate change.

ENVIRONMENTAL BENEFITS
Reducing the carbon footprint of a store or
shopping centre through the adoption of
clean technology is now a powerful selling
point for a growing number of increasingly
sophisticated and environmentally aware
shoppers.
Sustainability has also become an
important criterion for a growing number of
investment firms and superannuation funds
as investors wake up to the environmental
risks and externalities associated with their
investments.
As a result, making a lower-cost
renewable energy option available to their
tenants can potentially have a strong

positive impact on the valuation of a
shopping centre both through improved
NABERS ratings and enhanced desirability
for potential tenants.

THE SCA EXAMPLE
With many shopping centres boasting large
underutilised roof spaces, the best approach
for adopting renewable energy is to install
on-site photovoltaic systems through an
embedded network arrangement.
A good example was the recent deal
between ReNu Energy and one of Australia’s
biggest shopping centre owners, SCA
Property Group.
Under the agreement ReNu is deploying
its solar PV systems at four major
commercial sites across regional NSW
and South Australia: Griffith and Lismore
in NSW, and Murray Bridge and Mount
Gambier in South Australia. About 2MW
capacity will be installed across the
four locations.
The agreement also contains scope for a

DAILY LOAD PROFILE BEFORE AND AFTER SOLAR
kW

S

urging pr id-supplied electricity have
placed considerable pressure on
Australian businesses, particularly in
sectors such as retail and commercial
property. Many of these businesses and the
communities around them have a desire to
reduce their carbon footprint with
renewable energy.
For owners of commercial property such
as shopping centres, higher energy costs
mean there is a strong financial incentive to
power electrical appliances in common
areas from renewables and to make low-cost
clean energy options available to tenants.
Shopping centres use a lot of power, with
common areas including commercial-scale
lighting systems (both indoors and in the car
park), escalators, elevators, automatic doors,
illuminated signage, interactive billboards,
wi-fi and large air-conditioning units.
Meanwhile, the tenant stores and
restaurants within the centre feature a mix
of electronic sales displays, electronic
display units, store signage, cool rooms,
deep fryers, bain-maries, point-of-sales
systems and countless other devices.
The electricity needed to run all those
appliances that make your shopping trip
such a pleasant experience – from the coffee
machines and ovens in the food court to the
projectors in the cinemas – has to come
from somewhere.
As the price of conventional grid energy
increases, so too does the cost of running all
the electrical appliances that play such an
important role in maintaining a comfortable
shopping experience.
As a result, there is a strong financial case
for controlling costs by reducing reliance on
grid energy and making renewables a key
part of the energy mix.
In addition to the financial benefits of
adopting renewables, the simple and selfevident fact is that a store or a shopping
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roll-out to additional centres in the future,
subject to a range of criteria.

HOW AN EMBEDDED ENERGY
NETWORK WORKS
In an embedded network, the solar provider
(in this case ReNu Energy) is responsible for
purchasing, installing, owning, maintaining
and operating the rooftop solar PV system
and embedded network, including all
associated costs.
This rooftop PV system includes both the
panels themselves and associated equipment
including, for example, meters and
inverters. In the future this may also include
batteries for energy storage.
In addition to there being no upfront cost

Left and below:
The SCA portfolio
includes four sites where
the owner and tenants
are benefiting from the
installation of embedded
energy systems.

Excess energy generated by the solar PV system
can be exported to the grid or stored.
to the shopping centre owner in installing
the solar system, ReNu actually pays the
shopping centre a rental for the otherwise
unused roof space. Along with getting
access to cheaper and more sustainable
power, the shopping centre operator also
gets to monetise a space that would
otherwise remain vacant.
The solar PV system is physically
connected to the shopping centre’s main
power supply behind the main meter for
the shopping centre, allowing grid power
to be used to cover shortfalls at times when
the solar PV system isn’t generating
sufficient electricity.
ReNu is then responsible for metering the
tenants and the shopping centre owner for
common areas through the embedded
network, and then bills both the stores and
the shopping centre for the energy they use.
Individual stores still retain the option to
buy their electricity from a different retail
provider if they wish.
By aggregating electricity consumption to
a single bill, ReNu Energy is able to
negotiate significantly better retail
electricity tariffs for shortfalls than the
retail rates individual tenants would be able
to access themselves.
Lower energy costs can in turn be passed
on to consumers in the form of lower prices,
meaning that everyday shoppers win from
the arrangement – even if they’ve never
seen the impressive solar array on the
rooftop. Typically, electricity retailers tend
www.ecogeneration.com.au
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to charge peak rates during daylight hours
when shopping centres are at their busiest.
By happy coincidence, these peak trading
hours are also when solar PV systems tend
to generate the most power.
As a result, solar is typically used to
power the building during the day, meaning
grid power consumption and cost can be
reduced for the centre owner and tenants.
Excess energy generated from the solar
PV system can either be exported to the grid
or stored in batteries.
Battery storage will allow excess energy
collected during the day to be load-shifted
to cover late-night trading, as well as
appliances that operate overnight, including
supermarket refrigerators, outdoor signage
and car park lighting systems.

BY THE NUMBERS
As an example of the scale of the financial
and carbon emissions benefits a behind-themeter arrangement can have, imagine a
typical regional shopping centre with 30
speciality stores. The centre consumes
1,200MWh of electricity a year.
If a 360kW solar PV system is installed
on the roof of the centre the system will
produce 550MWh of renewable electricity
per year, with the majority of this solar
production during the trading hours of
the centre.
All of this renewable electricity can be
consumed within the centre, with the result
that the amount of electricity consumed

from the grid is about halved. Carbon
emissions from the centre will be reduced
by about 460 tonnes of CO2 a year,
equivalent to taking 180 cars off the road.
The reduction in peak energy use,
combined with the improved purchasing
power that comes from aggregating
electricity and network contracts, flows
through to substantial savings for both the
shopping centre owner and its tenants.
Given the rapidly escalating price of
grid power, the continuing reduction in
prices for renewable energy technologies
and the community’s desire to use more
renewable energy, it is highly likely you’ll
see more behind-the-meter embedded
networks and solar PV installations in
the near future.

Chris Murray is the CEO and
managing director of ReNu Energy
Limited, a clean energy products and
services company delivering
independent power solutions.
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Clean energy market wrap
LARGE-SCALE GENERATION
CERTIFICATE (LGC) MARKET
Across July and August the LGC market cast
aside the concerns which had previously
emerged that the seemingly impossible may
be achievable in terms of project
commitments and the medium term supply
shortfall. The spot, Cal 18 and Cal 19 markets
all strengthened steadily across the period
with the spots surpassing the $85 mark in
late August for the first time since March.
The recovery seemed based upon a return
to the previously accepted view that the
immediate project commitment task was
simply too great to avoid a shortfall scenario
playing out in Cal 18 and Cal 19. The return
to this position took place despite the
ongoing flow of project commitments and
developments at the state government level,
in particular in Victoria and South Australia.

plummeting from the $37 mark to at one point
reach the $28 level before stabilising in the
$30.50-$31.50 range across most of August.
The lack of any winter slowdown in
submissions has ensured that previous
forecasts for the STC surplus appear set to
be bested, with estimates suggesting a
figure of at least 7 million by year’s end. In
order to absorb this surplus it seems the
STC target for 2018 is going to have to be
dramatically increased to more than double
the 2017 target.

ENERGY EFFICIENCY MARKETS
(VEEC AND ESC)
In the Victorian Energy Efficiency
Certificate market the talk has been all

about commercial lighting changes, with
first rumours and then a consultation paper
released by the government which is
expected to result in a reduction in the
subsidy the scheme’s main source of supply.
Having ended the financial year at $10.80,
the spot VEEC market rallied to a high of
$17.00 in mid-July before oscillating
between the low-$13s and the mid-$15s
across August as the consultation paper
discourse played out. At the time of writing
(September 5) the spot market sat at $14.35,
with persistently high submission numbers
and the wait for the government’s decision
on the commercial lighting changes
balancing out the equation.
In NSW, the ESC market also enjoyed an
CREATION

SPOT PRICE ($AU)

LGC — Large-scale Generation Certificates

190,344,192

85.45

SMALL-SCALE TECHNOLOGY
CERTIFICATE (STC) MARKET

STC — Small-scale Technology Certificates
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30.35

VEEC — Victorian Energy Efficient Certificates

42,973,314

14.35

The incredible strength in STC submissions
numbers and growing evidence of a very large
STC oversupply eventually took its toll on the
STC market across July with the spot

ESC — NSW Energy Saving Certificates
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17.00

DEC ’17 PRICE (€)

DEC ’17 PRICE ($AU)

5.96

8.99

$/MWh

DOMESTIC

INTERNATIONAL
EUA — European Emission Allowances

WEEKLY STC SUBMISSIONS

STC SUBMISSIONS

STC SPOT PRICE

WEEKLY SUBMISSIONS REQUIRED

40.50
700,000

39.50
38.50

600,000

37.50
36.50

500,000

35.50

400,000

34.50
33.50

300,000

32.50
200,000

31.50
30.50

100,000

29.50

0

28.50
Sep 16

98 /

Nov 16

ecogeneration October 2017

ECO1017_MarketWrap.indd 98

Jan 17

Mar 17

May 17

Jul 17

Sep 17

www.ecogeneration.com.au

7/9/17 9:03 am

MARKET WRAP | SOLAR INSTALLER

ESC

24
26
22

VEEC

23
20
18
20
16
17
14
1214

Feb 17
17
May

Mar 17
17
Jun

Apr
17
Jul 17

May 17
17
Aug

Feb 17
17
May

Mar 17
17
Jun

Apr
17
Jul 17

May 17
17
Aug

Jun 17
17
Sep

Jan 17
17
Apr
Jan 17
17
Apr

Dec 17
16
Mar

Nov
16
Feb 17

Oct 17
16
Jan

Sep 16
16
Dec

Aug 16
16
Nov

Jul 16
16
Oct

Jun 16
16
Sep

10
11
8

1 YEAR DAILY CLOSING SPOT LGC PRICE
95
90
85
80
75

Jun 17
17
Sep

Dec 17
16
Mar

Nov
16
Feb 17

Oct 17
16
Jan

Sep 16
16
Dec

Aug 16
16
Nov

70
Jul 16
16
Oct

dollars, as of July 3, 2017.

29
26

Jun 16
16
Sep

team provides project and transactional
environmental market brokerage and
The above information has been provided by
data services across all domestic and
TFS Green and relates, unless otherwise
international renewable energy, energy
indicated, to the spot prices in Australian
efficiency and carbon markets.

$/tonne CO
CO22 equiv
equiv
$/tonne

The
Energy
Efficiency
Certificate
July Victorian
and August.
The bull
run came
on the
market
in May and
June
back of stunned
a drop ineveryone
ESC registration
figures
with
a sharp
increase
supply
despite the
across
the period
and in
first
rumours
consistent
in thethat
spotthe
price.
The
followed bysoftening
confirmation
NSW
surge
appearswas
to be
theconsidering
result of much
Government
also
winding
cheaper
LED technology,
which
back thehigh-bay
attractiveness
of commercial
has
blown
away
previous
estimates
for a
lighting,
the
scheme’s
principal
contributor
floor
price required for financial viability.
to supply.
The increase
supplyfrom
meant
as of
spot priceinrallied
thethat
high-$11s
late
JuneJuly
there
were
already in
7.5August
millionand
in early
to the
low-$18s
VEECs
in theatsystem
(registered
plus
sat at $17.00
the time
of writing.
pending registration) to meet the 2017
target
of 5.9
million, with
seven
monthsby
The above
information
has been
provided
more
to create.
At theunless
time ofotherwise
writing the
TFS Green
and relates,
spot
market
sat spot
at $10.80,
forwards
indicated,
to the
pricesthough
in Australian
into
2018
trading at2017.
a healthy
dollars,
as were
of 4 September
escalation above the spot market.
The news in the NSW Energy Savings
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Commercial instinct
He’s done plenty of residential in his time but it’s the complexity of large systems that keeps
Energa managing director Glen Bulled busy connecting south-east Queensland to clean energy.

Above: Glen Bulled has been keeping busy fitting solar
systems for big energy users who hate big energy bills.
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How’s the world of solar treating you?
Fantastic. I’ve just started a 200kW
commercial system today in Brisbane.
How long have you been doing
commercial systems?
For about three years now, but I’ve been
installing solar since about 2009. I’m an
electrician – have been for nearly 30 years –
and one day I woke up and thought, I want to
do solar. It looked like it was going to be a
booming industry. My solar journey started
years ago when I was a marine sparky at Airlie
Beach. When I headed back down to Brisbane
area I looked at the industry a little more
closely. I got my diploma of renewable energy
engineering at SkillsTech and just kept going.
Did you start out doing residential?
That’s right. We started a company and were
doing an Origin contract for about 18 months;
we did a couple of thousand installations for
them – 1.5kW systems, about six crews. I’ve
got two companies: Energa is my marketing
and finance arm, and my construction business
is MG Solar Designs.
Why the shift to commercial systems?
I’ve always been a commercial electrician. I’d
never done residential until I started doing
solar installations for residential properties.
I understand the commercial energy
requirements a lot more than I do residential.
Do clients understand their own energy
use and systems or do you have to show
them what can be achieved?
One thing we always do is give them visibility.
We put the monitoring in straight away and as
soon as they can see what they’re doing they
see they can change. Once they’ve got that
visibility [around power use] they can change
their staffing, their habits, a lot of issues around
it – they can really understand where they’re
spending their money.
Is the commercial sector catching up
to residential?
It’s surpassing it. Since October last year we’ve

installed nearly 2MW, just my little company.
We’ve got about 3-4MW in proposal right now.
It’s absolutely going crazy.
Are you having any trouble getting the
work done?
Finding qualified experienced staff is just
about impossible at the moment. We’re having
to train and mentor a lot of young guys. I hired
a young sparky today. He’s pretty green but
he’s willing to learn, and I’m willing to teach.
Do you have any concerns about how the
industry is tracking?
Having the boom and bust solar-coaster the
industry is used to over the last couple of years,
it’s difficult to maintain a workflow for the
crews. You have to balance it out with [other
work]. I try so hard to stay away from that stuff
and just focus on the solar and renewable
energy systems, but sometimes you have to
supplement your workflow [with other work].
You’re not tempted to get back into
residential work?
It’s not a challenge any more. Commercial is
my area of expertise. Some residential
installers have this cookie-cutter approach to
the commercial environment and it just doesn’t
work. There are so many more variable factors.
We’ve got a 900kW system about to start soon
for a school where we’ve changed the whole
approach around the energy systems in their
fraternity; we’ve changed the whole way the
system is set up, just to make it work better.
Other commercial companies had just come in
and recommended 100kW, but we said the best
solution is 900kW.
It must be hard selling a system nine
times bigger than competitors are
proposing.
Not at all. If you present the numbers correctly,
there’s no problem at all. Rather than saving
4% of their power bill, if you walk in and show
a 50-60% reduction in electricity costs and
show future-proofing for price rises then that’s
what people want. They want a solution.
www.ecogeneration.com.au
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If it works out here,
it works anywhere.

Suntech Panels started life in Australia based on Australian
technology and Australian R&D conducted through partnerships
with some of Australia’s best researchers at the University of NSW,
Monash University and ANU, where many of our solar innovations
were developed.
So it should come as no surprise that our PV panels are specially
designed to handle Australia’s unique and at times extreme
conditions.
Even Sydney’s weather can be unpredictable. 40 degrees one day.
Wind and hail stones the size of golf balls the next. And coastal
conditions can play havoc with solar panels. That’s why Suntech uses
continuous monitoring and testing, which guarantees the highest

ECO01017_AllAds.indd 101

quality and reliability in design and production to our customers.
We stand behind our solar panels with an industry leading 12-year
product warranty and 25-year performance warranty.

To learn how Suntech can help your business, visit our
stand at All Energy 2017.
suntech-power.com.au
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THE OPTIMISED SOLUTION
Trinasmart uses module-level power electronics from Tigo Energy to add module-level optimisation,
rapid shutdown, and monitoring functionality to standard Trina modules, while also capping the voltage
of each module to allow for longer strings.
Whether due to shading, soiling, or power bin mismatch, there are times when a solar system might fail
to perform at optimal efficiency. If solar modules are not operating at maximum efficiency, it can take
longer to obtain a return on investment. Trinasmart boosts the energy yield of a solar system with lower
costs, providing a greater return. Using innovative power electronics, Trinasmart achieves module-level
diagnostics and DC power optimisation that maximises energy harvest and reduces safety hazards.
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Monitor the
entire system
remotely

Eliminate mismatch
losses and generate
more power

Improve layout
design and
flexibility

Create substantial
savings and
further boost ROI

Offer module-level
disconnect for
rapid shutdown

Maximise energy
yield with flexibility
and functionality
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