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Dani Alexander is a research principal at the University of Technology Sydney’s Institute 
for Sustainable Futures. Her current research is investigating how to promote sustainable 
solutions by leveraging demand management and renewable energy generation. Dani’s 
experience is broad across policy, program management, governance and engagement. 
Dani has managed projects at the Australian Renewable Energy Agency, the Second 
Generation Biofuels R&D Program and the Australian Solar Institute. 

The big wheel of renewable energy just keeps on rolling. 
Political opposition and incumbent players may get in the way 
now and then but basic economic principles will ensure they 

won’t stop progress. One fine day everyone in this industry knows 
we’ll all be able to look back on the age of coal and gas with a sense 
of reserved goodwill. Fossil fuels gave us comfort, they enabled 
movement of the masses, they narrowed the gap between rich and 
poor — but a whole lot of nasty stuff was chugged into the air and 
after a while it was too hard to ignore.

The transition to clean energy will be a long tough slog but we 
have momentum enough now to keep the wheel turning. 

There’s plenty of evidence in this issue of EcoGeneration that 
we’re on the right path. For a start, how about the potential of 
pumped hydro as a form of mega-scale energy storage? It sounds like 
just the thing to help stabilise the grid as solar and wind generation 
replace coal. Our panel on page 42 is mighty upbeat on the topic.

Then there’s the slow awakening of business to the latent value in 
the energy they use — or shouldn’t use. Great examples of the easy 
gains in energy efficiency are Commonwealth Bank on page 26 and  
a Melbourne hospital and Sydney art gallery on page 54.

We’ve also got the more dizzying end of things covered with some 
great case studies on two Victorian trials of demand response and 
ways to optimise distributed energy resources on page 28 and 30.

So things are always looking up, no matter if we butt up against 
some bad news from time to time. Let’s keep rolling.
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Stefan Jarnason is a pioneer in the development of the solar industry. His 20 years of 
experience includes PV research, development of the world’s first AC module system 
Plug&Power, developing the Combined Cycle durability test program used globally, building 
a 20MW manufacturing facility in Germany, PV system design, large-scale solar power 
plant development and solar monitoring. He holds several patents and as co-founder and 
CEO of Solar Analytics leads a team of engineers, developers and designers.

Gero Farruggio is co-founder and director of Sustainable Energy Research Analytics. Prior 
to SERA, he was director of Wood Mackenzie Australia and Barlow Jonker and a founding 
member of the group’s Asia-Pacific executive committee. His initiatives and leadership 
were instrumental in establishing greenfield research products and markets. He brings 
more than 20 years’ industry and community service experience, including directorship, 
senior management, consulting and advisory roles.

Tristan Edis is the director analysis and advisory at Green Energy Markets, where he 
helps clients understand and make informed decisions about renewable energy, energy 
efficiency and other carbon abatement markets. His involvement in the clean energy 
sector dates back more than a decade. He has been editor of Climate Spectator, a 
research fellow at the Grattan Institute think tank, and worked for the Clean Energy 
Council, Ernst & Young and the government’s Greenhouse Office.

THE ECOGENERATION EDITORIAL BOARD
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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

 » The latest in policy
 » Project updates
 » Industry news

NEWS IN BRIEF
NEW TECHNOLOGY, NEW PROJECTS, NEW IDEAS

START-UP’S LEG UP

Eleven energy start-ups from around the world have been 
chosen to take part in Melbourne-based accelerator 

program Startupbootcamp’s three-month Smart Energy 
program, launched in August to find the next big names in 
energy efficiency, energy independence and digitisation and 
analytics. In addition to $25,000 in funding, the program 
provides the winners with office space for three months, in-
kind services from corporate sponsors and alumni worth 
$750,000, and access to its global network of mentors, angel 
investors and venture capitalists.

As mankind slowly adapts to getting the most from a source of 
 energy that has powered its evolutionary timeline, a canny entrepreneur 

 in coastal NSW has rigged up the world’s first solar-powered train.

Holiday-makers in Byron Bay can take the 3km trip between the township  
and North Beach on a cute little fumeless choo-choo that shows  

the possibilities of what solar energy can do.

“We searched the country and found a dilapidated vintage train,  
restored it, and are now powering it with a 4.6 billion-year-old power source,” says 

Byron Bay Railroad Company development director Jeremy Holmes. 

The team partnered with Tim Elderton from Lithgow Railway Workshop to restore 
the train and to oversee the solar conversion with partners Nickel Energy and Elmofo. 

The train seats 100 passengers and has room for luggage, bikes and surfboards.

SUN-POWERED TRAIN 
ROLLS ON TIME 

GREEN LIGHT FOR 
NEW SA ENERGY 
PROJECT 

Schneider Electric and renewable energy engineering 
company Planet Ark Power have been awarded a $1.95 

million grant by the South Australia Government to support 
the delivery of a secure, sustainable and affordable energy 
supply to the state. 

The grant will help build a $13.9 million solar and battery 
pilot project at a major distribution centre in Adelaide’s north, 
the first project of its kind in Australia which combines solar 
power and battery technology with micro-grid management to 
deliver more secure and reliable energy back to the grid. 

The project will include a grid-connected micro-grid with 
2.9MWh of battery storage, demand management, new 
network integration technology and up to 6MW of rooftop 
solar. The grant is part of the state government’s $150 million 
Renewable Technology Fund to support projects in renewable 
generation, storage, bioenergy and hydrogen infrastructure.
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NEWS IN BRIEF

INVESTORS TURN 
DOWN THE POWER 
AT MALLS 

In a retail property first, the Clean Energy Finance 
Corporation (CEFC) will invest $200 million into QIC’s Global 

Real Estate flagship Shopping Centre Fund (QSCF) to 
undertake improvements in energy performance across the 
portfolio in Queensland, Victoria, NSW and the ACT. 

CEFC CEO Ian Learmonth said Australian shopping centres, 
which account for 36% of commercial building energy 
consumption, were a relatively untapped opportunity to 
transform energy use and reduce carbon emissions. 

“We have more than 1,750 shopping centres in Australia, 
and yet less than 10% of them have attained National 
Australian Built Environment Rating System ratings that 
measure how well they perform in terms of energy use. That 
represents enormous potential for improvement,” he said. 

While the energy efficiency targets will be achieved through 
strategies specific to each building, environmental initiatives 
identified may include: onsite rooftop solar PV, LED lighting, 
HVAC upgrades and sub-metering and energy data monitoring 
systems to provide data to optimise energy management.

COMMUNITY MINI 
GRID POWERS UP

Australia’s first community mini grid has been switched on, 
in Yackandandah, north-east Victoria, the result of a 

partnership between Mondo Power, AusNet Services and 
Totally Renewable Yackandandah.

The project involves 169 homes and combines rooftop solar 
systems, battery storage and Mondo Ubi, the smart energy 
monitoring and management system powering the mini grid.

The mini grid provides information to all participating 
households on how much solar energy they are generating, 
how much the whole community is generating and how  
they are progressing towards a goal of 100% renewable 
energy by 2022.
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…thanks to a 
residential solar 
installation

Jasper finally
beats his dad…

— 
Count on us, because  
they count on you.

Jasper and his dad count on installers like you for reliable solar  
power supply. Count on us to help you achieve even more with your installations.  
Discover more at abb.com/solarinverters
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INDUSTRY UPDATE

Reflecting on a record  
year for renewables

Remarkable growth made 2017 a record year for renewables, 
but ongoing policy uncertainty means that continued  
growth is not guaranteed, writes Clean Energy Council  
chief executive Kane Thornton. 

it provides. In fact, Australia Post finished off 
the year by installing the country’s largest 
rooftop solar power system, a 2.1MW 
installation at its Sydney Parcel Facility.   

The remarkable growth in all parts of the 
sector in 2017 was largely due to the 
Renewable Energy Target (RET). There are 
now enough projects in the system to meet 
the large-scale RET, and the industry is 
confident of meeting it well ahead of the 
2020 deadline. 

Considering the state of the industry just 
a few years ago — and the many pundits 
predicting we wouldn’t make the cut — the 
fact that we will meet the RET ahead of 
schedule is an extraordinary achievement. 
It highlights the increasing competitiveness 
of renewable energy, and it shows how well 
having a long-term energy policy works if 
we can avoid constant reviews and tinkering 
every few years.

Other notable milestones for the industry 
in 2017 included the Victorian Government 

The Australian renewable energy 
industry had an extraordinary year in 
2017. Fifty large-scale renewable 

energy projects were either actively under 
construction or had secured financial 
commitment by the end of the year. Together 
they add up to more than $9.3 billion of 
investment which will lead to 4,670MW of 
new generation capacity and more than 
5,440 new direct jobs around the country. 

When compared to the 264MW of new 
capacity completed in 2016, the optimism 
across the sector this year has been nothing 
short of phenomenal.

The rooftop solar market also experienced 
its best ever year, with more than 1,000MW 
of new small-scale capacity installed by 
Australian households and businesses. 
Australia’s total installed rooftop solar 
capacity passed 6,000MW in 2017, and this 
will continue to grow as more Australian 
consumers and businesses recognise and 
take advantage of the significant cost benefits 

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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legislating a state renewable energy target 
of 40% by 2025, the completion of the 
world’s largest battery in South Australia 
and the South Australian Government 
meeting its 50% renewable energy target 
almost a decade ahead of schedule.

There is no doubt that strong demand 
exists in the Australian energy market. 
However, the ongoing uncertainty around 
long-term energy policy means that the 
continuation of this growth into 2018 and 
beyond is far from assured.

POLICY REQUIRED 
From a long-term energy policy perspective, 
it is hard to believe that we started 2018 in a 
similar position to where we started in 2017 
– particularly when it felt that energy policy 
was almost constantly in the headlines. 

A year ago we were waiting on the Chief 
Scientist to deliver his review on the 
Australian energy market. Now we are 
waiting on the Energy Security Board (ESB) 
to deliver more detail on its National Energy 
Guarantee (NEG). While we at least have 
the outline of an energy policy, what it will 
look like and how it will affect our industry 
is anyone’s guess.

If the NEG is to be successful, it will need 

strong support from the major state and federal 
political parties as well as the electricity 
industry. But to gain this support it must 
deliver new clean energy investment, meet 
emissions targets and reduce power prices. 
If it fails to achieve even one of these goals it 
is highly unlikely it will be implemented.

While the Clean Energy Council 
continues to believe that the Finkel Review’s 

Clean Energy Target is the best policy 
option for the renewable energy industry, 
we are keeping an open mind about the NEG 
until more details are made available. 

The industry badly needs some certainty, 
and the last thing that we want is for a 
viable policy option to once again fall victim 
to partisan politics.

This sets up 2018 to be another crucial 
year for the Australian energy sector. With 
state elections due in South Australia, 

Tasmania and Victoria throughout the year 
and the potential for a federal election as 
well, the political landscape will not be easy 
to navigate. When coupled with the task of 
delivering affordable, reliable and clean 
energy, the ESB faces the unenviable task in 
producing a policy that will be acceptable to 
all the relevant stakeholders.

The decade-long failure of successive 

federal governments to implement a lasting 
national energy policy is being borne out by 
the high energy prices being paid by 
Australian consumers and businesses. As 
2017 showed, having a viable long-term 
energy policy is crucial to creating an 
environment of investment certainty, which 
the energy market needs to build the new 
generation assets that will reduce energy 
prices and help Australia transition to a 
clean energy future. 

INDUSTRY UPDATE

The renewable energy industry badly needs  
some certainty, and the last thing that we want  
is for a viable policy option to once again fall 
victim to partisan politics.

www.fiamm.com

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

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

For more information: info.standby.asia@fiamm.com

Telecommunication 

UPS & Data center  

Renewable Energy 

Emergency, 
Security & Signaling 

www.fiamm.com

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

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

For more information: info.standby.asia@fiamm.com

Telecommunication 

UPS & Data center  

Renewable Energy 

Emergency, 
Security & Signaling 

www.fiamm.com

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

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

For more information: info.standby.asia@fiamm.com

Telecommunication 

UPS & Data center  

Renewable Energy 

Emergency, 
Security & Signaling 

www.fiamm.com

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

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

For more information: info.standby.asia@fiamm.com

Telecommunication 

UPS & Data center  

Renewable Energy 

Emergency, 
Security & Signaling 

www.fiamm.com

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

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

For more information: info.standby.asia@fiamm.com

Telecommunication 

UPS & Data center  

Renewable Energy 

Emergency, 
Security & Signaling 

sales@fiamm.com.au
info.standby.asia@fiamm.com

ECO1217_Allads.indd   5 26/10/17   6:10 pmECO0218_Kane.indd   15 9/1/18   1:17 pm



16  /  ecogeneration  February 2018 www.ecogeneration.com.au

ELECTRIC VEHICLES

Taking charge of  
EV infrastructure
If energy utilities want to forge a place in Australia’s evolving energy ecosystem they need to 
create a strategy for providing solutions for electric vehicles, writes Charlie Richardson.

Alongside the many insights into the 
National Electricity Market (NEM), 
the Finkel Review found that the 

uptake of plug-in electric vehicles (PEVs) 
combined with a decarbonised grid could 
help to achieve significant emissions 
reductions in Australia’s transport sector. It 
also found that consumers are increasingly 
open and interested in using PEVs. 

In Accenture Consulting’s New Energy 
Consumer Report respondents ranked 
electric vehicles in the top-five of 
products and services they 
most wanted to see from 
energy providers.

But the vehicles are just 
one part of the equation. A 
crucial part of widespread 
PEV adoption becoming a 
reality is the charging 
infrastructure. The Queensland 
Government has already announced it 
will construct the Queensland Electric 
Super Highway, which is a great start. This 
will be the longest stretch of road in the 
world filled with a series of stations to 
charge electric vehicles. The energy 
supplied by these charging stations will be 
green energy that can be purchased through 
green energy credits or offsets.

Projects and opportunities like this are 
where utilities should step in. If energy 
utilities want to forge a place in Australia’s 
evolving energy ecosystem they need to 
create a strategy for providing PEV solutions.

PEVs offer a significant opportunity for 
utilities to strengthen their position in the 
evolving energy ecosystem and create 
incremental shareholder value. 

For example, a single PEV can increase 
electricity use of a typical household by 20 
to 30%. Two passenger PEVs in a 
neighbourhood can offset roughly one 
residential customer with distributed solar. 

suited where cars are expected to be parked 
for a while — in the parking lots of grocery 
stores, for instance. 

Utilities should also pursue partnerships 
with original equipment manufacturers and 
charging providers while retaining 
ownership of the key part of the value chain; 
and think beyond PEV charging 
infrastructure, including vehicle-to-grid 
technology and turnkey charging 
infrastructure offerings. Utilities should 
also think about providing other value-
added services on top of charging 
infrastructure solutions. For example, many 
small businesses will need help evaluating 
and installing charging stations, and 
utilities are well-positioned to seize that 
part of the market.

Australian utilities should seize the PEV 
opportunity now. They need to prepare for a 
future of not just distributed generation but 
one of distributed and mobile storage. The 
changes to the distribution of energy are 
enormous and smart charging 
infrastructure is but the first step in the 
journey. Beyond this infrastructure change, 
making investments and/or partnerships for 
ultra-rapid charging on par with internal 
combustion engine vehicle refuelling time, 
inductive charging and utilisation of vehicle 
autonomy will be crucial to remaining a 
viable part of the customer ecosystem. 

And 300,000 PEVs can offset a million 
MWh in load loss to distributed solar.

Utilities should transcend their current 
role beyond just providing electricity to 
becoming providers that are partnering 
with customers — both individual 
consumers or businesses — to provide the 
energy customers need at a time and cost 
that is optimal for them. A “smart” charging 
solution would know, for example, that 
consumers who return from work and plug 

in their vehicles actually do not need 
their cars to be fully charged until 

morning, allowing charging at 
off-peak hours during 
the night and giving 
consumers the best 

deal possible. 
The solution would also 

incorporate mobile management 
— for example, mobile apps that 

direct drivers to the nearest public 
charging station or that send customers a 
mobile push notification when their PEV is 
fully charged.

Utilities have not historically moved 
quickly in response to new technologies and 
in some cases have missed the market, for 
example by not providing rooftop solar in 
response to surging consumer demand. 

If they want to be a part of the growing 
PEV movement Australian utilities need to 
invest in smart PEV charging infrastructure 
that provides innovative rate structures and 
charging options. Shaping PEV charging 
requires a customer interface that provides 
rules-based charging (for example, by 
default having a customer’s car fully 
charged by 7am) and override (charge as 
fast as possible right now), as well as 
demand response capabilities to slow or 
temporarily stop charging during peak 
events. Additionally, in a world of electric 
vehicles charging stations would be most 

Charlie 
Richardson  
is energy 
consumer 
services lead for 
the Asia-Pacific 
region at 
Accenture.
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ENERGY MARKET

There are many players in the 
Australian energy industry who are 
jostling to establish their place in the 

low emissions grid of the future. In my 
previous article I described the energy 
sector Battle for the Night, the competition 
between coal (the Night King) and wind 
(the Night’s Watch) energy suppliers to 
establish themselves as the reigning base 
load power supplier at night. Here I 
continue my Game of Thrones analogy and 
outline the Battle for the Day, but first a 
quick recap.

The Battle for the Night will be won by 
the lowest marginal cost energy source. As 
installed capacity grows towards the market 
minimums, wind farms will provide most of 
our energy needs at night and around 40% 
of our total energy requirements. Wind 
power sources will be supported by existing 
investments in dispatchable energy sources 
(dragons) and the coal industry and 
lobbyists (Night King and his Army of the 
Dead) will slowly get pushed out of the 
night time market.

The Battle for the Day will occur as 
energy players fight to service our daytime 
energy requirements. This can be compared 
to the fight to reign over Kings Landing, the 
capital of the seven kingdoms in the saga.

Traditionally, our daytime energy 
requirements have been sought-after for 
energy providers because of high prices and 
high demand. It is full of many different 

(pushing energy to pools, hot water systems, 
air-conditioning and by charging electric 
vehicles, etc) and storing power in batteries, 
gives them the ultimate advantage. The use 
of rooftop PV and battery systems will 
eventually grow well in excess of the 
daytime market minimums, capturing Kings 
Landing and delivering PV output to meet 
peaks when pricing dictates and servicing 
internal loads/batteries when it doesn’t. The 
Free Folk’s armada of home-based batteries 
will also store excess wind energy at night 
and provide further distributed energy 
sources during the night. 

This will push backers of large-scale 
power projects, including investment 
bankers, to recruit the Army of the Dead to 
try and protect their stranded investments 
and hold on to Kings Landing. The politics 
will get interesting as the Free Folk vote, 
and there are a lot of them.

In the next five years we’ll see a surge of 
homeowners and businesses take up PV and 
batteries. These systems will make them 
greater than 90% self-sufficient and give 
them the ability to participate in distributed 
energy storage systems to provide reliable 
and clean power around the clock, paving the 
path to a sustainable and greener future. 

As the legion of owners of distributed energy resources grows the cosy market  
for daytime supply will be overturned, writes Brian Innes.

Brian Innes is 
the managing 
director of 
Redback Energy.

Energy’s game of thrones 
Part 3: battle for the day

energy traders who aim to maximise their 
profits by increasing volume sent out at 
optimum times. The night time base load 
providers have, to date, enjoyed a safe profit-
making haven as coal energy providers have 
kept out of the bidding battle and focused on 
securing the high prices of the daytime. 

However, coal energy providers will soon 
engage in this battle as solar energy 
providers start to reduce the ability for base 
load to run. The NEM currently has 6GW of 
solar rooftop PV installed, gigawatts of 
large-scale PV projects in development and 
the rooftop capacity to install another 
50GW. Australian Energy Market Operator 
(AEMO) forecasts are indicting that market 
minimums may even shift to a daytime 
minimum driven by behind-the-meter PV 
installation. If this occurs, the daytime 
battle will start to resemble that of the night 
with most generation ceasing to exist and 
only the lowest marginal cost surviving. 

The Battle for the Day will be influenced 
by dynamics including the weather, market 
price rules and network stability 
constraints. The combination of these 
dynamics will ultimately impact which 
players will dominate. The grid will need to 
be able to balance energy fluctuations and 
will naturally see generation waves due to 
weather changes. Essentially this 
means even if the sun is out, it does 
not necessarily mean that 
homeowners can sell their solar 
energy back to the grid as it will be 
akin to trying to sell water to your 
neighbour in a flood. 

The winners in this battle will be 
those with the best ability to store and 
manage power. Homeowners’ and 
businesses’ (the Free Folk) 
ability to optimise their 
power by controlling loads 
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 SOLAR TECHNOLOGY

The lifetime value  
in string inverters
The choice of inverter technology in large solar PV systems should include considerations  
for lifetime maintenance costs and safety, writes Huawei’s July Chenjie He.

It’s boom time for solar. According to 
consultancy SunWiz, a record 285MW of 
rooftop solar technology was fitted on 

commercial and industrial facilities in 
Australia between January and November 
last year, surpassing the previous record of 
228MW in 2016. 

Faced with this large increase, project 
owners are more concerned not only with 
the high-power generation but also with the 
safety and reliability of PV plants. The core 
of solar power generation systems are 
photovoltaic inverters, and the safety and 
reliability of these inverters determines the 
safety and reliability of a rooftop PV system. 

DC fuses are widely used in conventional 
string inverters. A 1MW PV plant, as an 
example, will include more than 320 DC 
fuses inside the system. If fuses can’t be 
burnt immediately when a short circuit 
occurs, large volumes of heat can be 
generated in the DC cables and fuses, which 
could potentially trigger a fire. Every six 
months onsite engineers should inspect the 
fuses inside the conventional inverters of an 
entire PV system and replace the 
failed fuses. The extra workload of 
such routine inspections and 
replacement of fuses can result in a 
large increase in operations and 
maintenance expenses.

Huawei string inverters have 
multiple maximum power point 
trackers (MPPTs) and use the ratio 
of two PV strings into one MPPT. 
The reverse current can therefore 

all hostile outdoor environments and 
conditions, such as high temperature, high 
humidity and sand, salt and mist protection. 
The advanced natural cooling design 
enables “Zero Touch” maintenance, which 
guarantees safety for owners, workers and 
property. In addition, noise is reduced, 
reliability is improved, maintenance is 
simplified and economic cost is lowered. 
Huawei inverters for the Australian market 
are rated at ambient temperature 50°C with 
no derating.

The core concept of Huawei’s Smart PV 
Solution is “making PV plants simpler”. A 
complicated system, especially one which 
has vulnerable parts such as fuses and 
external fans, may incur a high operating 
expenditure and push the boundaries of 
acceptable safety. All the Huawei string 
inverters are subjected to more than 1,400 
rigorous tests by the Huawei Global 
Compliance & Testing Centre to ensure the 
technology can survive harsh environments. 
As documented and certified by TÜV, 
Huawei string inverters have achieved 

results up to 99.96% uptime on the 
590 MW Golmud gridded PV plant.

Huawei GCTC is a comprehensive 
laboratory that integrates EMC, RF, 
telecom, safety and reliable 
environment, recognized by 
international authorities and 
regulators. Huawei string inverters 
are all listed on Australian Clean 
Energy Council approval list for 
local certification. 

be reduced below 10A, which then does not 
require a fuse inside the inverter or at an 
external DC box. This fuseless design 
reduces the risk of fire, along with lower 
capital expenditure saving from fewer fuse 
replacements, decreasing workloads and 
O&M cost as well as easy maintenance for a 
system’s 25-year lifespan.

NATURAL COOLING DESIGN
Huawei has 30 years’ experience in 
advanced telecom technology, especially in 
natural cooling from the remote radio unit. 
Based on this experience, Huawei has 
developed string inverters to remove the 
need for external fans, which reduces the 
energy self-consumption and increases the 
environmental adaptability. 

The inverters are equipped with a fully-
sealed design which ensures IP65 
protection. This high-level of protection 
makes Huawei string inverters versatile for 

Below: A 500kW rooftop project in Simmersdorf, 
Germany, uses a fuseless and natural cooling design.

This 300MW rooftop plant in Haining, China,  
is equipped with Huawei’s FusionSolar Smart PV Solution.
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ENERGY TRANSITION

Renewable energy  
winning the price war
The tide has turned in favour of clean energy as an economically rational choice and all we can 
hope for is that government policy catches on to the logic, writes Natalie Collard.

While the energy industry is often 
fixated on the finer details 
surrounding the transition towards 

cleaner energy, we never forget that when it 
comes to power the main thing that mums 
and dads, businesses and industrial users 
care about is the figure in bold at the bottom 
of their bill each month. 

Renewable energy solutions have come 
forward in leaps and bounds over the last 
year, and price matters. The aim of the 
power game at the moment is to drive down 
power prices while reducing emissions and 
ensuring a reliable electricity system. This 
can be achieved through strong bipartisan 
policy which provides the stability needed 
to unlock new clean energy investment. 

In among the Federal Government’s sales 
pitch on its proposed National Energy 
Guarantee (NEG) one fact stood out — the 
analysis showed that the new wind, solar 
and bioenergy currently being built because 
of the national Renewable Energy Target 
(RET) will reduce the average power bill  
by hundreds of dollars a year during the 
next decade.

This 6,000MW of new renewable energy 
means more competition in the power 
system. And new renewable energy is 
already the cheapest kind of power you can 
build today — less than either new coal or 
new gas. All this is good for 
consumers,because it means the extra 
energy being supplied will deliver cheaper 
power across the board. In 2017 the RET 
also delivered more than $9 billion in 
investment and thousands of jobs, showing 
just how much of a winning trifecta the 
policy has been  for energy users, 
communities and the economy. 

AGL’s decision to close its Liddell coal 
plant in 2022 and replace it with a clean 
energy hub provides one of our clearest 
glimpses yet into Australia’s clean energy 
future. The AGL plan involves a mix of wind 

energy policy implemented, the chaos in the 
market and the rising price of gas has 
increased power prices to unsustainable 
levels because there hasn’t been enough new 
investment to date. And it is only because of 
the RET that this has changed for the better.

Big users of energy are increasingly 
taking their future into their own hands by 
contracting power from new renewable 
energy facilities. Telstra has just entered 
into its second major contract for renewable 
energy, buying power from the Murra 

Warra Wind Farm in Victoria. In November 
a buying conglomerate led by the City of 
Melbourne which featured such household 
brand names as National Australia Bank 
inked a deal to buy power from a wind farm 
being built by Pacific Hydro. 

And these projects are just the tip of the 
iceberg, as agricultural operations, small 
businesses and many more look for ways to 
increase their energy independence and 
reduce their bills. You can bet this will be a 
big trend in 2018, as businesses look to save 
costs through technologies such as wind, 
solar and storage. 

and solar along with storage, demand 
management and some new gas. Overall,  
it will shrink the company’s carbon 
footprint by 17.6%.

As AGL chairman Graeme Hunt said  
in December last year: “This plan 
demonstrates that old power plants can be 
replaced with a mixture of new, cleaner 
technology, while improving reliability  
and affordability.”

But the kicker is really the price. Earlier 
in 2017 AGL faced pressure from some in the 

Federal Government to keep the Liddell 
plant open or sell it to someone who would. 

But the company says its new clean 
energy plan will deliver all the things 
Liddell currently does, just $20/MWh 
cheaper than running the old coal plant for 
another five years. It is a very good example 
of how far the industry has come in a short 
period of time.

DOWN, DOWN, DOWN
The drop in the cost of renewable energy 
this decade has been remarkable and there 
is the potential for it to get even cheaper in 
the years ahead. It is this economic success 
story that will allow our industry to 
continue building on the unprecedented 
year we had in 2017. Soon this will flow 
through to consumers and this will help to 
make the case for renewables even stronger.

However, anyone who has looked at their 
power bills recently can see that the job is 
far from done. And big power users like 
factories, steel mills or aluminium smelters 
will be acutely aware of just how much they 
are spending on power. With no long-term 

AGL’s decision to replace a coal plant with a clean 
energy hub provides a clear glimpse of the future.

Natalie Collard 
is the executive 
general manager 
industry 
development at 
the Clean 
Energy Council.
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BATTERY STORAGE

storage solutions to track power 
consumption and reduce costs at times of 
peak demand by selling excess power back 
to the grid. These solutions mean large 
commercial industries like manufacturing, 
mining and agriculture can participate in 
demand response markets without 
impacting operations. By responding to 
market price, energy storage solutions can 
increase financial return for businesses 
while also benefitting the overall grid. 

Ecoult supplied a 3MW UltraBattery bank 
to Hydro Tasmania as part of the Island 
Grid solution developed by Hydro Tasmania. 
The batteries store energy when solar and 
wind is at a peak and make it available when 
renewable power can’t meet the load — 
which may be hours or just seconds later. 
Having the battery available helps the 
microgrid technology that was developed by 
Hydro Tasmania to manage the use of diesel 
generators more efficiently.

On a different scale, CedarVale Health 
and Lifestyle Retreat has implemented a 
kW-scale solution to lower its dependence 
on diesel. The off-grid spa had relied on a 
diesel generator, which fired up frequently 
to backup renewables at site in Kangaroo 
Valley, NSW. Installation of an UltraBattery 
system meant diesel usage could be reduced 
to almost zero and the site is now powered 
almost exclusively by renewable energy. 

Australia’s abundance of space and 
sunshine make it an attractive 
market for the development of 

renewable and energy storage solutions. 
These innovations are enabling local 
businesses to save money on energy costs 
and operate more sustainably as they 
integrate renewables into the energy mix. 
Furthermore, reliance on fossil fuel based 
energy sources, including diesel generators 
and coal power stations, has reduced 
country-wide.

There is still a long way to go to where we 
can achieve best practice in Australia and 
globally for energy needs, but intelligent 
solutions and decreasing battery costs make 
it easier to switch to renewable energy 
sources. Australia’s largest renewable 
energy island grid project on King Island in 
Tasmania was able to reduce diesel 
generator reliance and successfully increase 
power from renewable sources as a result of 
implementing an energy storage system. 

The demand for diesel generators is rising 
in developing countries with unreliable 
grids. For commercial businesses, where 
power is critical, it can be difficult to operate 
from the grid or even operate using 
renewable sources alone. As a convenient, 
reliable and powerful source, diesel 
generators are often the first choice for 
many rural and remote businesses. 

In India, the demand for reliable power 
for commercial industries has contributed 
to the rising demand for diesel generators. 
Car-makers will further propel this as 
demand for vehicles increases from a 
growing middle class. 

There are many applications of energy 
storage solutions using a hybrid diesel and 
renewable power system that both reduce 
costs of supplying electricity and reduce 
diesel emissions. By implementing energy 
storage solutions alongside existing diesel 

generators and small-scale solar generation, 
rural businesses, villages and major 
telecoms companies will be able to maintain 
their existing power needs with less 
dependence on diesel.

As cities face growth and increased 
demand for power, there is a risk of major 
blackouts. Many businesses are starting  
to look at energy storage solutions as a 
clean and reliable alternative to diesel 
generators in critical infrastructure such 
as hospitals, utilities, data centres and 
telecommunication towers. 

In these kinds of businesses, 
unpredictable power outages are not just 
inconvenient but can cause significant 
economic damage, reduced outputs and 
pose risks to public health and safety. By 
drawing power from batteries when there is 
a power outage, hospitals can better care for 
patients by keeping tools like diagnostic and 
surgical equipment on and provide 
continuous life support. In addition, 
retailers, utilities and data centres are able 
to mitigate the financial loss of a blackout by 
using batteries to keep refrigeration and 
heating systems on in shops, manage critical 
and sensitive data for businesses and 
provide continuous services. 

THE BENEFITS OF STORAGE
While it is clear energy storage enables 
businesses to integrate a higher proportion 
of renewables into their energy mix, the 
benefits of storage extend far beyond that. 

Over the past 10 years we’ve seen a rapid 
increase of households using batteries to 
store excess solar at off-peak times for use 
during peak demand at night. Aside from 
being green, energy storage means 
businesses as well as residential users can 
avoid rising electricity costs associated with 
market-driven changes.

Intelligent software can be paired with 

Stored energy is  
a shared solution
Aside from cutting pollution, energy storage means businesses as well as residential users can 
avoid rising electricity costs associated with market-driven changes, writes John Wood.

John Wood is 
chief executive 
officer of Ecoult.
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WOMEN IN RENEWABLES

More power to more  
women in power
This year’s CEC Women in Renewables scholarship winner has seen the good work that be can 
done around the world — where the opportunities for women are sometimes better than at home.

The clean energy industry runs on a lot 
of positive energy, apart from one wee 
dark spot — there are a heck of a lot 

fewer women in it than men. That’s probably 
to be expected in an industry that’s so 
reliant on engineers and electricians, 
vocations favoured by guys, but there isn’t 
any good reason the genders shouldn’t be 
balanced at executive level.

The Clean Energy Council is keeping an 
eye on the problem and three years ago 
launched its Women in Renewables 
scholarship program to promote the concept 
of balanced boardrooms.

This year’s winner is Vanessa Ratard, 
senior project manager with engineering 
firm Ekistica, an Alice Springs-based 
indigenous-owned consultancy which is 
part of the Centre for Appropriate 
Technology. 

The journey to central Australia and a job 
in energy has taken Ratard around the 
world. Maths was her strongest subject at 
school and when she left in the late 1990s 
with no idea what to do next she zeroed in 
on environmental engineering after looking 
through the job ads in a newspaper and 
deciding it looked “pretty interesting”.

After a start in civil and environmental 
engineering she moved to a structural 
engineering firm, where she was sent to 
work on a 50MW heavy fuel oil power plant 
in New Caledonia. “That got me interested 
in energy and mining,” she says. Next came 
a five-year stint at a UK-based mineral 
processing company that included work 
travel to Africa, Turkey and Peru.

“I saw unsuccessful solar power on a 
mining camp in Mauritania and looked at 
wind [generation] up in the Andes and  
I guess it was something I saw that could be 
really exciting,” she says. 

“Renewables is constantly moving and it 
really piqued my interest.”

slowly improving. “Compared to 15 years 
ago, compared to five years ago, I think the 
landscape is changing. It’s a reflection of 
society in general that things are changing, 
and will always be changing.”

But young female engineers shouldn’t feel 
deterred, says Ratard, who led the 
development of the Hybrid Power 
Generation for Off-Grid Mines handbook for 
the Australian Renewable Energy Agency. 
One of the perks of the job will always be 
the chance to go to remote places and solve 
other people’s problems. 

“There’s a lot to be learned in the cities 
but work can be so much more challenging 
out of the city and in terms of being able to 
change someone’s life and see that.”

As scholarship winner Ratard will be 
supported to take the Australian Institute of 
Company Directors Foundations of 
Directorship course. 

When the opportunity came up to move 
to the Northern Territory and focus on 
renewable energy she jumped at it. 

Things aren’t always stacked your way in 
this industry when you’re a women, Ratard 
says, although a lot of it depends on where 
you end up. Working for a development 
agency that had a good balance of women in 
leadership roles offered “a different 
perspective,” she says. 

Other times it feels as though the 
engineering discipline you’re working  
in is the biggest indicator of attitude 
towards women. Of electrical, mechanical 
and environmental, she says electrical is  
the toughest. 

“Sometimes it has felt that it would be 
easier if I was male,” she says. 

“It’s culturally ingrained. Sometimes  
as a woman you have to prove yourself first 
before you’re given responsibility whereas  
a male will sometimes be given 
responsibility instantly.” 

DIFFERENT BUT THE SAME 
To an extent it depends where you are in the 
world. Ratard says she has never felt any 
form of gender judgement in the Pacific, 
where she has also recently worked in 
Kiribati on solar-powered pump systems. 
(Solar-powered pumps are being used there 
to battle rising salinity in drinking water as 
sea levels rise.)

In other regions such as Africa, Eastern 
Europe or South America she admits it’s 
harder to say whether she has treated any 
better or worse than local women because 
all foreign workers sometimes operate in a 
cultural bubble, separated by their status as 
imported talent.

The toughest place to get the message 
across that you’re good at your job 
regardless of the fact you’re a woman is 
Australia, she reckons – although things are 

Above: In Kiribati Vanessa Ratard was literally working 
against the rising tide of climate change.
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COMMERCIAL PROJECT

Businesses wrestling with rising 
electricity costs are learning to take 
control of their affairs by investing in 

solar PV and taking a hard look at where 
energy is used. By generating their own 
electricity and pushing down consumption 
wherever possible, managers are finding 
some big savings.

But how big can the payoff be? It depends 
how big your business is. About four years 
ago the energy bill for one of Australia’s 
biggest companies, Commonwealth Bank, 
was an eye-watering $42 million. Today, 
after an efficiency drive that has cut 
emissions by more than 50%, the group is 
paying around $28 million a year.

The bigger the business, the bigger the 
potential saving. And a $14 million – or 33% 
– saving is pretty big.

“Our consumption has been falling, and 
although the market price [for electricity] 
has been increasing we are always beating 
it,” says Commonwealth Bank energy and 
sustainability manager Sanjeet Singh.

The bank set its first target in 2009, for a 
20% reduction of Commonwealth Bank’s 
carbon emissions by mid-2013. That target 
was easily beaten and today the entire group 
– which includes Bankwest, Aussie Home 
Loans, Colonial First State and ASB in New 
Zealand — is emitting slightly less than half 

about 50,000 T8 and T12 light fittings were 
replaced with T5s in about 1,000 branches. 
Halogen downlights were then replaced 
with LEDs, which brought significant 
savings, Singh says. The T5s are now being 
replaced with LEDs. Where possible the 
number of fittings will be reduced to take 
advantage of the new technology’s relatively 
greater illumination.

There was also plenty of room to find 
savings in the group’s huge fleet of heating, 
ventilation and air-conditioning (HVAC) 
units, many of which were near the ends of 
their lives and subsequently replaced with 
higher-efficiency units. For some units it 
was a case of imposing stricter controls to 
what was otherwise an efficient asset — 
economy cycles may have failed or not been 
properly maintained and in some cases 
controls were made less accessible to staff 
who had a habit of changing settings.

At branches with supplementary wall- or 
ceiling-mounted air-conditioning units 
controlled by staff in lunch rooms or 
meeting rooms, remotes were taken away 
and replaced with units that had a four-hour 
timer function. “If the remote was left on 
and they went home it would run day, night, 
over the weekend,” Singh says.

Further savings came by interfacing the 
lighting with the security system and fitting 

of 2009 levels. The project coincided with a 
property portfolio consolidation and shift to 
activity-based working, Singh says. As 
workers in Sydney were shifted from a 
handful of old-generation buildings into a 
six-green-star-rated premises in Haymarket 
they also needed to adapt to an open-plan 
environment where they are free to work in 
zones rather than at assigned desks.

In 2012, Singh had worked out each city-
based employee was taking up about 12 
square metres. In the new building on 
Harbour Street, which houses about 5,500 
staff, each person occupies about 8.5-9 
square metres. “You can put more people in 
a given space because you are not enclosing 
a room,” says Singh, who joined the bank in 
2011. Similar consolidation followed in West 
Australia and Victoria. 

MORE WITH LESS
The new premises and work arrangements 
were a great start but Singh admits it was a 
search for energy efficiencies across CBA’s 
entire property portfolio that contributed 
most to driving emissions lower. 

There are about 1,225 branches across the 
country and about 50 residential buildings 
in remote areas for managers — allowing 
plenty of opportunity to upgrade old 
inefficient gear. Between 2011 and 2012 

Which bank has  
halved its emissions?
A stringent energy efficiency drive and fresh turn to rooftop solar has helped 
Commonwealth Bank cut its energy bill by $14 million.
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COMMERCIAL PROJECT

motion sensors in commercial buildings but 
not in branches in areas used by customers.

Singh says energy investment decisions go 
ahead if they can pay for themselves in four 
years or less. Most of the HVAC and lighting 
upgrades come in under two years, solar 
around four years and lighting upgrades to 
less than two years. 

SUN’S UP
The bank is also on a mission to be 25% 
powered by renewables by 2020 and made a 
start in 2015 when it trialled its first rooftop 
solar PV installation. It was a success and 
544kW of generation is now installed on 36 
sites owned by the bank (more than 80% of 
retail branches are leased by CBA).

A lot of the potential sites for solar are 
very small, Singh says, once air-conditioning 
units and satellite antenna are taken in 
consideration. He admits it is getting harder 
to find suitable roofs among the remaining 
CBA-owned branches. “It’s very challenging 
now.” The group has so far used Epho panels 
and Enphase micro-inverters on most 
installations and generation is tracked using 
Enlighten software.

The load of a typical retail branch is a 
pretty good match for solar PV generation, 
Singh says. Most of the air-con is starting off 
around 7.45am, as the sun is well clear of the 
horizon. On the weekends, unused solar is 
exported to the grid where allowed. 

“On a weekday we consume [the solar 
energy] we produce — we don’t have any 
extra,” Singh says. “We are not exporting 
during weekdays; it is only on the weekends 
and public holidays that we export.”

The biggest success story has been a site 
at Margaret River, West Australia, where 
solar and LED were installed around the 
same time. Energy usage has been cut by 
80% at the site. At other sites reductions can 
range between 40% to 60%.

DATA IS KEY
The task of pushing down energy use and 
lifting reliance on renewables is never 
ending, with big gains likely to be found in 
the early stages. Singh, previously a 
mechanical engineering consultant who 
designed mechanical services for 
commercial buildings and telcos, has some 
advice for businesses with large portfolios.

“If they manage their productivity and 
manage their portfolio there is a lot of 
opportunity for energy efficiency. Knowing 
your portfolio is very important,” says 
Singh, who visits at least 200 sites a year.  
“I know my portfolio very well. The moment 

I look at the data I straight away know 
where the problem is. The data is key.”

Since starting the scheme CBA has 
accumulated National Greenhouse Energy 
Reporting Scheme data, which Singh says 
can account for about 70% of energy costs. 

About 85% of CBA’s commercial portfolio 
— 13 buildings totalling 270,000 square 
metres — are committed to the CitySwitch 
Green Office program. 

Property trusts are doing a good job in 
energy efficiency, he says, because the 
building owner has the base building 
chillers and air-conditioning, allowing them 
a very good opportunity to drive savings.

“A real estate company could have maybe 
50 assets and huge energy use with high 
concentration, so it makes sense to them,” 
he says. “They may have assets with large 
rooftops, shopping centres, etc, and can do 
solar with great flexibility.” 

Above: Sanjeet Singh has overseen an energy 
efficiency and solar PV project at CBA which  
has halved the bank’s emissions.

CBA MARGARET RIVER LOAD

TOTAL SOLAR OUTPUT FOR 36 SITES BY MONTH, AT DEC 18 2017
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DEMAND RESPONSE

When smart meters began rolling out 
to every Victorian home almost a 
decade ago, it was contentious. 

Questions were asked about why we needed 
them and what benefits would they bring.

But it was the Victorian Government’s 
foresight that made way for an initiative that 
contributed to demand response trials this 
summer, delivering benefits for customers.

During the past six months specialist 
teams at CitiPower, Powercor and United 
Energy have been devising and testing a 
demand response initiative that is pushing 
innovation boundaries. We’ve called it a 
Smart Meter Voltage Management (SMVM) 
system and it involves lowering voltages 
quickly across the network and at scale to 
reduce the pressure on networks when high 
temperatures and subsequent use of air-
conditioning causes electricity demand to 
rise significantly. 

While this process has been used in the 
past to help ease demand on the network, 
smart meters are allowing us the ability to 
drop voltage lower than we have been able 
to previously by monitoring voltage on the 
low voltage network.

By using this technology we can ease 
pressure on the grid while ensuring the 
reliability of supply and keeping customers 
within acceptable voltage levels. We believe 
we are the first networks that are leveraging 
investment in smart meter capability to 
deliver voltage reduction at this scale 
globally. And, best of all, customers don’t 
need to take any action. In fact, customers 
are unlikely to be aware the initiative has 
been deployed.

Demand response initiatives aren’t new. 
Networks have been delivering demand 
response programs for many years to deal 
with local network constraints. In many 
cases these programs will involve asking 
customers to reduce consumption at peak 

110,000 homes. United Energy will 
contribute at least 12MW. 

Once an event has been called, our 
controllers will move quickly to 
incrementally drop voltages network-wide. 
This will be achieved by lowering voltages 
at almost 150 zone substations across our 
three networks, with controllers moving 
customer voltages from the upper half of the 
acceptable voltage range to the lower half.

A set of traffic lights and visualisation 
tools will show when volt limits have been 
reached using information from our fleet of 
smart meters. A green light indicates to the 
controller to lower the volts, orange means 
no change and a red light means raise the 
volts. This process will continue until the 
agreed target is reached and all traffic lights 
are orange.

Fresh data is provided every five minutes 
to provide an accurate appraisal of supply 
reliability. This process will be automated 
progressively over time using network data 
analytic systems. 

The closure of older power stations is 
opening the door to newer and smarter 
technology. While there are always events 
that we can’t control that may impact 
supply, with these advances in technology 
we’re innovating on a global level to manage 
demand on Victoria’s power grid quickly 
and cost-effectively. 

times in exchange for payments. Others 
involve the use of batteries or generators.

All play an important role in reducing the 
need for building expensive infrastructure 
to cope with a handful of peak demand days 
and this means less cost to customers.

With the closure of the 1.6GW Hazelwood 
Power station in Victoria early last year, a 
range of demand response initiatives are 
being implemented or trialled this summer.

While other demand response initiatives 
call on customers to take action, such as 
curbing power use in exchange for payment, 
what makes this program unique is that 
customers won’t have to do anything. The 
work will all be done behind the scenes, 
with controllers managing peak demand 
without impacting on customers.

For sensitive load and critical needs 
customers, such as life support customers, 
smart meters allow us to individually 
monitor their voltage levels to ensure they 
remain in an acceptable and safe limit. 

THE PROCESS 
Typically, the Australian Energy Market 
Operator (AEMO) will provide our networks 
24 hours’ notice about a predicted high-
demand event. On the day of the event we 
will get an hour’s notice to achieve our 
predetermined demand-reduction targets, 
committed to under AEMO’s Reliability and 
Emergency Reserve Trader (RERT) scheme.

In the case of United Energy, which is one 
of five pilot projects trialling demand 
response on peak demand days in Victoria 
as part of a three-year initiative funded by 
the Australian Renewable Energy Agency in 
partnership with AEMO, it may receive just 
10 minutes’ notice to achieve this reduction.

As part of this emergency backup 
initiative, CitiPower and Powercor expect to 
contribute 110MW of capacity. That’s 
enough power to the grid to supply about 

Voltage solution keeps  
the power on
A Victorian trial is taking a different approach to managing demand during  
peak events, writes Steven Neave of Electricity Networks.

Steven Neave 
is general 
manager of 
Electricity 
Networks at 
CitiPower and 
Powercor.
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SA Power Networks has won a national 
award from Energy Networks 
Australia for innovation for its 

Salisbury Battery Trial, which is providing 
important information for the energy 
industry on the impact of new technologies.

The Salisbury trial rolled out battery 
storage systems to 100 customers to create a 
300kW Virtual Power Plant (VPP). Customers 
enrolling in the scheme received a battery at a 
discounted price in return for allowing SA 
Power Networks the opportunity, if needed, 
to access power stored in the batteries at 
times of peak demand.

The project was planned and 
implemented by the Network Strategy team 
at SA Power Networks, headed up by Mark 
Vincent, who also won an ENA award 
recognising his leadership in planning for 
transformation of the sector.

“The project has shown that centralised 
control of batteries can provide network 
support without reducing the primary 
customer benefit of bill reduction through 
solar shifting,” Vincent says. “The scheme is 

maintained customer take-up of solar in 
South Australia. SA Power Networks 
supports the trend to distributed generation, 
although it poses a significant challenge for 
network management and future network 
investment to maintain safety, reliability 
and quality of supply.

A key issue, says Vincent, is that the 
generation profile of solar PV is not well 
matched to demand on the electricity 
distribution network.  

“During the South Australian summer, 
solar PV makes its major energy 
contribution between 9am and 6pm.  The 
residential demand at air-conditioned 
premises is usually highest between 3.30pm 
and 9pm, but on hot summer days net peak 
demand on the network in residential areas 
occurs during the 6pm and 9pm period. 
Unfortunately, solar generation does little to 
support the network peak,” he says.

“However, the emergence of residential 
battery storage products has the potential to 
store and shift the usage of solar energy into 
the early evening, potentially flattening load 

successfully deferring a $2.9 million 
network upgrade and has demonstrated that 
significant wholesale market benefits are 
also available, based on an analysis of 
wholesale price variation through the trial.”

THE SA CONTEXT
South Australia has one of the highest 
concentrations of solar PV in the world, 
with about 30% of the state’s 760,000 
residential customers owning solar systems.

South Australian rooftop solar PV 
capacity is around 800MW, compared with 
a state peak demand of around 3,000MW. 
Energy generated was 548,000MWh in 
2015-16, or 5.4% of the energy delivered to 
SA Power Networks’ customers. 

The high penetration of solar was driven 
by a generous feed-in tariff of 44 cents/kWh, 
which ends in 2028, as well as high 
electricity prices and high levels of solar 
irradiation. While the state government 
subsidies are no longer available, reductions 
in production costs, coupled with further 
increases in electricity pricing, have 

STORAGE

The ups and downs  
of batteries
A trial of a virtual power plant by SA Power Networks has shown the possibilities  
and limitations of storage on residential solar PV systems, as distribution networks 
prepare for the challenge of rising renewables.

Grid demand (excl DER)

Grid demand (with DER)

SALISBURY BATTERY TRIAL LOAD PROFILE 
— VERY HOT WEATHER

SALISBURY BATTERY TRIAL LOAD PROFILE  
— MILD WEATHER
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profiles and reducing network costs.”
Batteries also have the potential to be 

used in orchestrated ways, he says, to 
manage specific network issues and 
potentially defer large investments. 

In 2016 an opportunity arose to explore 
how customer-side investment in solar PV 
and batteries could be an alternative to 
investing in a network upgrade in Salisbury 
in northern Adelaide, where the local 
network was reaching capacity at times of 
peak demand.

“We wanted to test this hypothesis in a 
real-world trial to see exactly what benefits 
could be derived for customers and other 
market participants, and to what extent 
pursuing these various benefit streams may 
be in conflict,” Vincent says. 

Salisbury was selected for the trial 
because a $2.9 million network 
augmentation was planned for the area. The 
number of trial participants, 100, was 
selected to enable sufficient demand 
reduction to defer the network 
augmentation for three years. “If the trial 
outcomes are favourable, the potential for 
further deferral also exists.”

To manage system integration risks 
arising from the leading-edge products 
used, SA Power Networks worked with key 
technology suppliers Reposit Power, Tesla, 
Samsung, SolarEdge and Billcap, with 
extensive lab testing prior to deployment.

Mark said another important element of 
pre-work was undertaking customer focus 
groups to test indicative commercial offers.

“The customers’ primary investment 
driver was the reduction in their electricity 
bill, but a desire for energy independence 
was also a key factor, as well as having a 
source of back-up power.”

DEPLOYMENT
Customers were enrolled onto the trial 
using a combination of direct mail-outs, 
web-based promotion, advertising in local 
papers and outbound calling. Customers 
with relatively high energy consumption 
and existing solar systems were targeted 
first since modelling indicated they would 
receive the highest benefits. Customers 
registering interest were then screened to 
assess site suitability. By Christmas 2016 all 
100 systems had been installed.

A review was conducted after the first 
year of operation: the VPP had generated 
531,639kWh, stored 140,109kWh and 
achieved $86,184 in system savings.

A customer survey after one year showed 
80% were satisfied with the benefits of their 

system and 85% had changed the way they 
use energy as a result of their participation.

“The project has demonstrated that, with 
appropriate controls, batteries can provide 
benefits to customers, networks and other 
market participants, and that these different 
benefit streams are complementary, not 
mutually exclusive,” Vincent said.

Most customers have achieved forecast 
savings of more than $600 a year from 
improved self-consumption of their solar 
output. Customers also highly value the 
availability of backup power. 

“Consequently, SA Power Networks and 
Reposit developed an innovative scheme 
whereby we can remotely signal the battery 
to move to a fully-charged state if there are 
potentially damaging storm conditions 
forecast, to maximise the availability of 
backup power in the event of a blackout.”

But Vincent added that an early learning 
from the trial is that even with batteries a 
typical solar system of about 5kW or bigger 
will export significantly more energy than is 
imported since most customers’ batteries 
are fully charged by midday.

And in very hot weather, particularly if 
there is a level of cloud cover, the battery 
systems are not significantly reducing the 
network peak. “The way most battery 
management software is currently 
configured, a solar PV/battery combination 
doesn’t help us sufficiently in managing the 
peak, nor does it help reduce PV exports in 
the early afternoon,” he says. “We had 
hoped that batteries might have a much 
more positive impact on customers’ load 
profiles, but with a simple ‘solar-shifting’ 
algorithm they do little to reduce peak 
demand or peak generation, which are 
drivers of network costs.”

To maximise the benefits of solar PV/
battery installations, smarter algorithms in 
battery management software are needed to 
slow down the rate of charging of the 
batteries and their rate of energy discharge, 
he says, so demand and generation peaks 
can be “lopped off”. “We are already 
working with our control system vendor, 
Reposit, to develop [such] algorithms. 

“We also need to make sure our tariffs are 
designed to encourage battery vendors to 
configure their systems in this way, and so 
that customers will also benefit. Without 
those changes to the configuration of 
batteries so that they charge and discharge 
in smarter ways, widespread uptake of 
batteries has the potential to lead to 
inefficiencies that will require a significant 
response from network managers.”

STORAGE

CHARGE BUT NO CHANGE
In response to flat network and energy tariffs, the 
battery is usually fully charged before midday and 
fully discharged by early evening. The outcome is no 
reduction in peak demand or peak generation.

N
et

w
or

k 
de

m
an

d

12
am

6
am

12
pm

6
pm

12
am

HALFWAY MARK
An efficient network demand tariff provides an 
incentive to reduce the network peak demand.  
There is, however, still no incentive to reduce  
peak generation.
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INCENTIVE REQUIRED
The optimal charge and discharge operation would 
require some form of incentive to ensure peak 
generation is reduced as well as peak demand. 
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Provided there are controls in place, 
Vincent says battery storage devices are 
capable of providing benefits to customers 
and retail and network market participants. 

“Although it doesn’t make financial sense 
for most customers to invest in batteries just 
yet, prices are reducing rapidly and we think 
it’s inevitable that customers will invest 
more and more in battery systems. Our 
challenge is to make sure that they operate 
these systems in ways that reduce and don’t 
increase network costs to all customers.” 
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California has never been shy. Children 
learn to accept its influence almost 
before they can walk, and the pipeline 

of high- and low-end culture that roars from 
it 24 hours a day drowns out all competitors. 
But if the Golden State is forthright, it is also 
smart. Where Los Angeles has Hollywood, 
San Francisco has Silicon Valley.

California has power. But as its economy 
grows, it is using less power.

Per-capita electricity demand in the state 
has been flat for about 40 years, says 
California Energy Commissioner Andrew 
McAllister, who visited Australia for the 
National Energy Efficiency Conference in 
Melbourne in November. On McAllister’s 
estimate, improvements in energy efficiency 
are responsible for between 30% and 50% of 
the overall flatness of the demand profile. 

California is the sixth-largest economy in 
the world and home to nearly 40 million 
people. Over the past 40 years, energy 
efficiency has proven to be the best resource 
to improve the resilience of the state’s 
economy. “It’s a big wedge of our supply; of 
our resource mix,” McAllister says. “And 
we’re being asked by the legislature to 
double the flow of energy efficiency savings 
[by 2030].”

The target may sound ambitious for a 
populous state not renowned for its heavy 
industry, but McAllister isn’t worried. 

California’s clean side

ENERGY EFFICIENCY

The Golden State is shooting for 50% clean energy by 2030, which 
Energy Commissioner Andrew McAllister says is well within reach.
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“We’re going to blast through 50% before 
then. There’s no doubt about that.”

The monster task of shifting to clean 
energy and using less electricity overall will 
involve the latest and greatest of today’s and 
tomorrow’s technology but also rely on 
seemingly mundane parts of the 
construction trade, such as building 
performance and mechanical systems. “The 
high performance of our buildings and 
lowering of demand itself makes all these 
other problems smaller,” McAllister says. 

Fundamentally, energy efficiency is part 
of the building industry, he says. “It’s more 
contractor-based and local, and in that 
sense it has a kinship with renewables but 
it’s a little more traditional, disaggregated 
and diverse.”

TURN DOWN THE VOLUME
Followers of renewables are assailed with 
stories about software that will impose 
optimal distribution over complex networks 
but the less sexy area of simply using less 
energy struggles to be heard.

“There’s not always complete alignment 
between renewables — who want more 
equipment out there and to grow their 
industry — and the message about energy 
efficiency, which is, hey, everything in 
moderation,” McAllister says. After all, 
people don’t want energy. They only want 

the services energy provides. The game is to 
get those services at the least cost.

In California, about $US1.5 billion a year 
is spent on programs to promote energy 
efficiency, including rebates, incentives, 
technical assistance and work with local 
governments. 

Demand response is playing a part in 
helping the state reach its energy goals but 
McAllister sees the market becoming more 
sophisticated as more participants are 
attracted to it — lighting can be tuned, 
buildings pre-cooled, thermostats tweaked, 
batteries charged or discharged. “There are 
many, many technologies that allow us to 
not just shed load but shift load,” he says. 
The slow but steady surge in electric 
vehicles will require some smart thinking. 
In times of excess power fleets should be 
charged, obviously, but when power levels 
are low EVs might also count as energy 
assets, sending electricity into the grid. 
Energy efficiency will create the headroom 
so new loads — EVs — can come in.

“You can really envisage a future where 
we’re setting it [energy supply and 
distribution] and forgetting it and it’s largely 
automated; where people make the choice 
once and that’s the plan,” he says. 

“They’re building the lungs of the system, 
where it’s providing an exchange of 
services; even peer-to-peer systems where 

you’ve got buildings that are transacting 
across a common grid.

“That’s a different business model for the 
utility but it doesn’t really require that much 
different infrastructure. The challenge is 
getting the regulator to keep up with all that.”

ON CALL
Australia would appear to have an 
advantage over California regarding 
demand response with its large-load energy 
users, including smelters, miners and 
steelworks. McAllister says light-to-medium 
manufacturing is coming back to California, 
regardless of the high costs. “Businesses 
still want to locate in California,” he says. 

The flow of data from connected systems 
would allow for platforms where aggregated 
load can be displayed in all sorts of 
configurations, even down to isolating sites 
where specific contractors have installed 
HVAC units, for example, so that a business 
manager can research future system 
purchases. This sort of granularity is 
already happening in the advertising 
industry, but it’s new for the energy sector.

“The monopoly utilities are not in 2017  
on this. The idea is to get them into the  
21st century.”

About 19% of energy in California goes to 
some aspect of the water system: heating it, 
pumping it, processing it. It makes you 

ENERGY EFFICIENCY

Demand response is helping 
Caifornia reach its energy goals, 
says Andrew McAllister.

This wind farm near Palm Springs in Southern California  
is evidence the state has taken renewable  

energy seriously for a long time.
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ENERGY EFFICIENCY

The energy dilemma:  
do something or suffer
Smart responses to high energy prices may rejuvenate  
entire business operations, Energy Efficiency Council  
CEO Luke Menzel tells EcoGeneration.

As Australian consumers shake 
themselves wake from long periods of 

cheap energy, they are reaching for levers 
to arrest rising costs. For many, the 
solution is to invest in generation; for 
others, it’s a matter of finally 
understanding how they use energy — and 
then identifying where it is wasted.

When electricity was 4 cents/kWh it was 
a rational decision not to worry too much 
about how much energy you use, 
particularly for business owners. “There 
were other things that were probably a 
more productive use of your time,” says 
Energy Efficiency Council CEO Luke 
Menzel. But that was the good old days, 
and the situation has changed 
“dramatically and quickly”.

The speed at which prices have risen 
has caught many households and 
businesses out, Menzel says. “Suddenly 
we’re in a high-cost energy economy 
where all the infrastructure around us is 
built for a low-cost energy economy,” he 
says. The situation is made worse for 
businesses that also rely on gas.

A positive outcome of rising prices is 
that businesses are thinking about smart 
energy management, which can take many 
forms, Menzel says: a solar power 
purchase agreement, tuning a production 
line to be more efficient, replacing  

energy-hungry gear with updated 
equipment, redesigning a plant. 

“If you’re a household it means thinking 
very carefully about the investments you’re 
making,” he says. “It may not be the most 
cost-effective thing to put a battery in your 
garage when you could be making some 
fairly simple and straightforward energy 
efficiency investments that will pay back  
a lot quicker.”

As government turns itself inside-out 
over the problem of energy supply, energy 
efficiency has been largely overlooked as 
a policy lever. Viewed as a resource, 
energy efficiency is available across the 
entire economy, and it’s the role of 
government to do some “careful thinking” 
about where opportunities are across the 
economy. “It’s worth us investing some 
thought and a little bit of money and 
effort in terms of government capacity to 
doing that because the societal benefits 
are so huge.”

Governments are turning to demand 
side strategy, Menzel says, citing Victoria’s 
energy efficiency and productivity 
strategy and the fact that NSW and 
Queensland governments are working on 
energy efficiency plans.

“The drivers are there from a cost 
perspective and this is one of the few things 
you can do quickly to bring down bills.” 

wonder why they built Los Angeles in a 
desert. “I don’t ask that question anymore; 
Los Angeles is a fact of life.”

As California moves to a renewables target 
of 50% by 2030 the expectation is for price 
volatility to pick up. The state is at about 30% 
renewables now and already there have been 
negative pricing events in the middle of sunny 
days during spring or autumn. Peak system 
load is about 60GW and utility-scale solar 
makes up 11-12GW. Excess renewable energy 
can be traded with neighbouring states such 
as Oregon or Nevada but a better solution, 
McAllister says, would be to find a good use 
for it. In Australia that could be running a 
desalination plant, producing hydrogen, pre-
cooling buildings or pumped hydro. 

“You can do a lot of demand management 
with technologies large and small,” he says. 
“I’m really focused on enabling this future 
with buildings being the exchange platform.”

DON’T OVERLOOK THE OBVIOUS
The energy system is more than big 
generators and poles and wires. Buildings 
are a resource and technologies that deliver 
and use energy efficiently can help keep the 
grid balanced. As large energy users such as 
real estate investment trusts and property 
conglomerates become skilled at managing 
their energy they will be attracted to 
markets where they may be incentivised to 
provide voltage support and frequency 
support, for example. And as batteries 
become more common in buildings and 
businesses there will be more reason to 
participate in the energy market, including 
demand response.

“There are a lot of models to look at to see 
how we can really actively use the 
distributed resources we have at every 
moment to balance the grid. The technology 
to do that is already here today.”

In Southern California, for example, 
utility Edison is working in a residential 
development where demand management is 
operated in a system where five or six 
houses share a common battery. For Edison, 
the aim is to find how distributed energy 
affects the grid and investments in 
maintenance can be improved.

“Battery storage is going to be one of the 
solutions, but it’s not going to be a chicken in 
every pot,” McAllister says. “It’s going to be 
strategically located; some behind the meter 
but also up the food chain, in the 
neighbourhood, at the substation, at 
different scales for different applications. 
There’s a planning activity that isn’t quite 
fully appreciated.” 
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On the elevated plateaus of the 
Atherton Tablelands west of Cairns, 
Queensland’s largest wind farm is 

taking shape. Since breaking ground a year 
ago, Ratch Australia Corporation has raised 
six of 53 turbines at its 180MW Mount 
Emerald Wind Farm near Walkamin. 
Another 11 are partially erected while 43 
concrete foundations have been poured as 
the company remains on track to switch on 
the project in September 2018. 

(CPP) and Civil & Allied Technical 
Construction (Catcon). Ergon Energy will 
purchase all of the electricity generated by 
the wind farm through to the end of 2030.

The Mount Emerald Wind Farm will 
feature two types of wind turbines from 
Vestas’ 3MW platform — models V112 and 
V117 — to take advantage of the site’s 
specific characteristics. The blades are made 
of carbon and fibre-glass and consist of two 
airfoil shells bonded to a supporting beam. 
All turbines of the 3MW platform have an 
increased nominal power and advanced 
sound reduction modes to ensure noise is 
kept to a minimum and well below the 
government mandated limits.

The site’s substation will be ready to 
receive transformers in early January while 
Powerlink Queensland is currently 
installing the gantries at its dedicated 275kV 
substation to connect the wind farm to its 
transmission network.

As engineering, procurement and 
construction (EPC) contractors, wind 
turbine supplier Vestas is responsible for 
construction of the project with major 
subcontractors Consolidated Power Projects 

WIND

Where the wild wind blows
Construction at the Mount Emerald Wind Farm is progressing 
at a steady pace, given the challenging terrain and 
considerations for resettlement of the local wildlife. 
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CONSTRUCTION IN THE TROPICS
More than 400 people have been inducted 
to work on the project, including 130 locals, 
while more than 20 suppliers have been 
contracted from the wider Cairns region.

Ratch executive general manager 
business development Anthony Yeates said 
its contractors shared the company’s “look 
local” commitment.

“We have found the best project outcomes 
are delivered when as many local people and 
businesses are involved as possible. This is 
particularly important on the Atherton 
Tablelands where an understanding of how 
to deal with local climate conditions is a 
huge asset,” Yeates says.

The construction crew have had their 
work cut out for them. Although the region’s 
abundant wind resources are ideal for a 
wind farm, Walkamin’s hilly and rugged 
bushland is far less accommodating of the 

heavy machinery and civil works required 
to build a project of this scale. 

Ratch construction director Rene 
Kuypers has delivered more than $500 
million of wind farm projects, including 
Lake Bonney Stage 3, Woodlawn and 
Capital, and he describes Mount Emerald as 
the most challenging build of his career.

“The Mount Emerald Wind Farm is the 
toughest wind farm project I have worked 
on as it has involved steep and undulating 
terrain as well as the tightest environmental 
regulations I’ve encountered,” Kuypers says.

“Less than 3% of the total site will be used 
and a large environmental team 
systematically inspects every inch of the 
wind farm’s construction zones for 
culturally significant artefacts, endangered 
fauna and flora and even unexploded 
ordnance, or UXOs,” he says.

During World War II, part of the Mount 

Emerald site was a military training base for 
firing mortars and grenades. Specialised 
consultants have been engaged to conduct 
UXO clearance surveys of the work areas. 
There have been six confirmed UXOs found 
and safely detonated as well as more than 
150 exploded or remnant items, 
predominantly mortar tail fins.

BIG BREEZE
Over the life of the project’s construction, 
six cargo vessels containing blades, towers 
and more than 450 components will transit 
through the Port of Cairns, totalling an 
estimated 185,000 revenue tonnes of cargo. 
The shipments represent the largest ever 
handled by the Port.

Each day, escorted trucks transport the 
components from Cairns using the 
Palmerston and Kennedy Highways to get to 
site. Each truck takes up to five hours to 
complete the 207km route at an average 
speed of 50km/h.

In early October, hundreds of locals in 
Malanda joined Ratch at a community street 
festival to wave through the project’s first 
delivery of components.

“The festival was unprecedented,” says 
Ratch community coordinator Kim Forde, 
who has worked on major energy projects in 
the Cairns region for more than 20 years.

“From day one we’ve involved local 
communities in the development of this 
project, responded to their feedback  
and implemented approaches to increase 
their involvement.

“This is an iconic project for the region 
where I live. I have been passionate about 
renewable energy for many years, and it is a 
pleasure to be involved in helping deliver 
this second wind farm to our region. Ratch 
is keen to ‘walk the talk’ about being good 
corporate citizens, and are showing it here,” 
Forde says.

SETTING NEW BENCHMARKS
Like Forde, Yeates also describes the project 
as “best practice”. “We conducted more than 
four years of on-site research and 
community consultation before breaking 
ground and have used what we learned to 
strive for the best possible outcomes during 
construction,” Yeates says. 

The Mount Emerald Wind Farm started 
off as an idea by local developer John Morris 
to bring cleaner energy to one of the world’s 
most sustainability conscious regions, 
Yeates says.

“We take our responsibility to protect the 
natural heritage values of the site seriously,” 

Above: Trucks take about five hours to transport the 
components for the Vestas turbines, including the 
enormously long blades, the 207km from the Port of 
Cairns to the wind farm site.
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Elements Consulting conduct meticulous 
surveys of construction zones to protect 
endangered plant species. All identified 
individuals are either avoided wherever 
possible or removed and replanted in an 
area away from planned works.

The consultancy is also collecting a 
variety of native seeds and seedlings to 
propagate new plants for revegetating the 
site after construction. To assist in the 
success of these programs a green house has 
been established on-site.

QUEENSLAND COMES CLEAN
Ratch also owns and operates the 12MW 
Windy Hill Wind Farm near Ravenshoe, 
about 70km south of the Mount Emerald 
site, and is progressing plans to develop the 
65MW High Road Wind Farm project in the 
same region.

Yeates believes local generation will not 
only help to reduce electricity prices but 
deliver a positive economic environment.

“New renewable projects increase the 
diversity of the energy system and will 
encourage a positive investment 
environment for future projects that will 
help grow a local renewable generation 
network to include various forms of solar, 
hydro and biofuels,” he says. 

he says. “Our team is working hard to 
ensure our environmental footprint remains 
very small and we have implemented 
initiatives which we think will become 
standard in future wind farm builds.”

Ratch’s use of specially trained dogs to 
detect and protect northern quolls, a 
carnivorous marsupial native to the area, is 
perhaps the most well-known example of 
how the company is setting new 
benchmarks in sustainable construction.

Together, Sparky, a border collie cross 
rescued from the RSPCA, Lily, a border 
collie, and Amanda Hancock, their trainer 
and handler, make up Saddler Springs 
Education Centre’s detection dog taskforce 

— a crack team responsible for finding quolls 
in dens. 

The quolls they find are fitted with 
lightweight radio tracking collars to allow 
Ratch’s ecologists, 4 Elements Consulting, 
to relocate them out of construction zones 
to safer habitats.

“The dogs have proved to be a superior 
survey method to trapping and ensure every 
last quoll is sniffed out and kept out of 
harm’s way, especially females with 
juveniles in dens,” Hancock says. “One dog 
and handler can detect a quoll within 10 
minutes in some cases, whereas it can take a 
team of ecologists days, weeks or months to 
detect using standard survey methods.”

The initial estimate of the quoll 
population on site was around 55, however 
work to date has seen 90 individuals 
captured, collared and safely relocated.

Quolls are not the only species receiving 
special treatment on site. Ecologists 4 

Above: Trained dogs were put to use locating northern 
quolls so ecologists could relocate the little animals 
away from areas where construction is taking place.
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The energy market in Australia is often 
compared to a circus, where those 
who decide policy are the clowns and 

the ones who get to corral the dangerous 
animals are the practitioners. But a kinder 
analogy is the game Newtonian Shift, where 
players assume roles such as energy 
supplier, consumer, grid operator, 
indigenous community, investor and 
policymaker to condense decades of energy 
transition into one day.

At the end of it all the made-up country 
Newtonia is either humming along on 
renewables or it’s all fallen in a heap.

“It is chaotic, and you have people who 
want to win — because it’s commercial. But 
at the end of the day the way you get to the 
[point] is that everybody works together,” 
says Anastasia Klingberg, director and 
practice lead energy and utilities at global 
consultant Capgemini. “But it takes a while 
to get there.”

Newtonian Shift may sound like a bit of 
frivolity for PhDs and MBAs but Klingberg 
says it’s completely relevant to what’s 
happening in the energy market in 
Australia. “There is a lot of chaos at the 
moment, depending on who you talk to.”

Klingberg’s role is to help her clients 
think ahead. She offers examples of two 
sectors facing inevitable change: battery-
makers and distribution networks.

Battery-makers know in their bones that 
as the cost of their technology continues to 
fall more consumers will decide it is time to 
invest in a way to store energy. There will be 
policy upsets along the way that may disturb 
investment in renewables but it’s fairly safe 
to assume battery-makers will be busy for a 
few years to come at least. 

It’s a different story for traditional 
distribution companies, however. How 

forward” and any change of government 
doesn’t bring a wild alteration in course 
then things could turn out OK. “Every time 
there’s a change in government or even 
prime minister, you get new policy — and 
that doesn’t help anybody.”

South Australia’s tentative market is a 
product of disruption and “a streak ahead” 
in implementing projects to supply 
intermittent clean energy, where the 
consequences are very high prices. “Great 
policy; they were leading everybody. What 
they didn’t do is think about the 
consequences of not having a base load,” she 
says. “Coupled with some bad luck with 
infrastructure, they moved too quickly in 
one area without seeing the bigger picture.”

The state’s response to its blackout in 
September 2016 shows it has the nerve to get 
back up and handle its own problems. “If 
you couple renewables with batteries, 
eventually you’ll get there,” Klingberg says. 
“But the other thing you need to think about 
is the interconnector and how you can be 
able to draw electricity from other states 
when you have peak demand.”

DO IT YOURSELF
Energy users fed up with rising prices are 
taking matters into their own hands, of 
course, and installing solar PV solutions to 
best fit their needs. The tipping point comes 
when energy bills are so high as to 
challenge a business’s cash flow or profit 
expectations. Large commercial customers 
frustrated by rising costs will desire self-
sufficiency and ask themselves, What’s the 
best investment so we cannot be hit with 
these prices? “There’s nothing wrong with 
smoothing your energy price by 
implementing new technologies, and solar 
is a new technology,” Klingberg says. “And 
batteries make it even better.”

Price changes consumers’ behaviour. It 
also changes suppliers’ behaviour.

Incumbent utilities running fleets of coal-
fired generators up to 50 or 60 years old 

relevant is a distributor to a property 
development that includes enough solar and 
storage to be practically self-sufficient? A 
move towards embedded networks would be 
a big concern to networks, the same if 
metering is taken away from the distributor.

On top of all this is pressure to offer 
lower prices and improve operational 
efficiencies. These power utilities were 
once the “cash cows” that provided 
reliable, generous income, but it’s not going 
to the case anymore, says Klingberg. “They 
will keep being pushed [with users 
demanding] ‘How efficient are you? We 
want lower network costs.’”

MANY PATHS TO ONE DESTINATION
In the future, the bulk of energy will be 
generated by renewable resources. I can 
happen and it will happen. Between now 
and then, however, there are guaranteed to 
be a few mishaps. New technologies will 
make today’s record-breakers redundant 
and some investments made today will look 
sorely expensive. State-based targets might 
also lead to generation being built in 
suboptimal spots, for example. It makes you 
wonder if a federal network would be a 
better approach.

“Honestly and truly if you had one policy 
across the whole lot [nationally] … we’d be 
better off,” Klingberg says. “At the moment 
we’ve got bits and pieces.” Will that ever 
happen? Possibly not, and therefore we all 
must suffer some pain during the transition. 
On the other hand, she says, ambitious state 
targets could be the catalysts that push the 
feds along. If it were all left to Canberra, it 
would likely be a lot slower.

Klingberg was reluctant to comment on 
the National Energy Guarantee other than 
to say if the policy provides “one lane 

The disruption wrought by the transition to clean energy will 
challenge distribution networks and set a mighty task for battery- 
makers, Capgemini’s Anastasia Klingberg tells EcoGeneration.
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realise they are in a precarious position. For 
them, there is a tipping point where 
renewables become the favoured 
technology. A similar change in favour 
describes clean energy’s relevance to 
consumers and suppliers, Klingberg says. 
Take a consumer faced with the choice of 
flying in a conventional jet or one fuelled by 
biofuel. At the moment, she suspects the 
majority would choose the conventional 
method because it’s, say, $40 cheaper. 
“There are certain people who are early 
adopters and other people are hit by price,” 
she says. “If it were only another $5, maybe 
more people would choose it. A lot of people 
will wait, and price really changes their 
behaviour.”

AS COSTS DROP
Klingberg is a believer in batteries, 
especially at utility scale. The technology 
still looks expensive for commercial and 
residential users but the cost is coming 
down. “It will get cheaper and cheaper until 
the payback is not a big problem,” she says. 
For batteries in the network, however, it’s a 
different story. In some cases payback is 
pretty much “straight-away”, she says, citing 
the Powercor trial of a 2MW storage system 
in Victoria that could provide an hour’s 
back-up supply to 3,000 households in 
Bendigo and Ballarat.

Retailers and distributors who offer 
residential solar-and-storage packages that 
include maintenance are a step ahead in 
staying relevant in a fast-changing market. 
Another option is housing developments 
where the infrastructure is owned by 
residents and profits from trading within it 
or with the grid are used to finance 
something new, maybe a café, or to buy 
groceries using energy credits.

The rise of demand response aggregators 
will challenge the operations and culture of 
distribution networks, Klingberg says, as will 
the automation of back-up systems. “We need 
to update our systems to be able to cater to all 

this change,” she says. “A two-way flow of 
information and lots of different players 
working on a network is a new way of 
thinking and working, and it’s going to be a 
hard journey to change. But with slow, small 
incremental steps eventually you get there.”

THINGS ARE DIFFERENT NOW
It’s taken people a while to wake up to 
renewables because electricity is taken for 
granted. “It’s until we get hit in the pocket 
[that people wake up],” she says. As the 
technology gets easier to manage, cheaper 
and more available, take-up will accelerate.

“Everybody likes to see an end state and 
where we’re going, but we really don’t have 
an end state. We just know there’s 
disruption and we’ll end up somewhere 
down the track where renewables [provide 
most of the energy we use]. I think that’s 
what investment is doing.” An example is 
AGL’s change of heart about its metering 
department and subsequent sale to AusGrid 
after only a few years’ ownership. “You have 
to be agile enough to invest, check it out and 
change tack.” 

During the swap from coal to wind and 
solar we are likely to see many cases of new 
entrants swimming or sinking, but it’s such 
a momentous and complex transition that 
everyone knows you won’t have a chance at 
success unless you are prepared to jump in. 
“It’s a fine line,” she says. “It’s hard.”

As rebates and subsidies are removed, the 
incentives change. Major funding is still 
available via the CEFC and ARENA, but not 
forever. “As the technology gets cheaper the 
incentives are not necessarily required.”

It’s all a bit like a game of Newtonian 
Shift, where a steady state emerges slowly. 
“It depends how much chaos the 
government wants as to how much it needs 
to subsidise,” she says. If government 
doesn’t subsidise renewables it may have to 
oversee the networks to ensure they operate 
properly. “[Government] will still have to do 
something — it’s just a matter of what.” 
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PRIMED 
FOR 
PUMPED 
HYDRO

Pumped hydro could solve a lot of problems in the electricity market as variable renewable 
energy sources replace coal-fired generation. EcoGeneration asked a panel of experts how this 
massive form of storage can reshape the NEM and set us on track for a clean energy future.
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Although not much is known about the 
reliability and emissions settings for the 
National Energy Guarantee, what role do 
you see pumped hydro playing if the 
policy is adopted?
Andrew Blakers, ANU: Regardless of the 
federal policy adopted, storage will be 
required to cope with the ever-increasing 
penetration of variable renewable energy. 
PV and wind are now the first and second 
energy technologies in terms of net new 
generation technology installed worldwide, 
with coal relegated to third spot. PV and 
wind constitute virtually all new generation 
technology installed annually in Australia. 
The current build rate of PV and wind in 
Australia is 3GW a year. If this is continued 
until 2030 then more than 50% of electricity 
will be renewable. 
Simon Kidston, Genex Power: Pumped 
storage hydro is crucial for the Australian 
electricity market as it provides reliable, 
affordable and dispatchable generation. In 
addition, it stabilises the grid, particularly 
as the penetration of renewables increases, 
given renewables by their very nature are 
intermittent and volatile.

Martin Kennedy, GE: Depending on the 
final design of the National Energy 
Guarantee, pumped hydro has the potential 
fill the dual obligations of the policy by 
providing dispatchable power to meet the 
reliability obligation and enabling higher 
penetrations of renewable energy to meet 
the emissions obligation. Grid stability 
requires both short term (fast response) 
reliability and longer term (load shifting) 
reliability. Pumped hydro comes into its 
own when it comes to load shifting, which 
requires gigawatts of power to be shifted for 
hours and days at a time. It is the most 
common and cost-effective way to do this.
Roger Fulton, GHD: Low-cost wind and 
solar will inevitably replace ageing coal 
stations as they are retired. Wind and solar 
will inevitably, and fortunately, drive 
Australia from its present 18% renewable 
generation to 80-100% renewable 
generation, possibly by 2030. As wind and 
solar as a proportion of the total power 
generation rises above about 50% of the 
total, the countrywide system will require 
storage to provide system stability which 
was previously an inherent part of large 

PANEL PARTICIPANTS (FROM LEFT)

Andrew Blakers, director of the ANU Centre for Sustainable Energy Systems
Simon Kidston, executive director, Genex Power
Martin Kennedy, head of sales for hydropower Australia, GE Australia
Roger Fulton, hydro engineering consultant, GHD
Chris Gwynne, program director, Battery of the Nation, Hydro Tasmania
Roger Whitby, chief operating officer, Snowy Hydro

Tasmania holds the national record for reliance on 
hydro but its plans to become the Battery of the 

Nation may see it sharing those benefits. 
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provide in high quality. Variable speed 
pumped storage units could be rewarded for 
being able to provide greater ratio of 
effective inertia, and hanging in longer 
during under-frequency events.
Gwynne, Hydro Tasmania: The market 
needs to better understand the technical 
requirements of the system of the future and 
ensure market signals (existing or new) 
encourage the most cost-efficient and 
technically effective solutions. The market 
may need to decide that some system 
support services could be best provided by 
non-market (government or regulated) 
mechanisms. The market would also need to 
value certain reliability and system security 
requirements like inertia that have 
historically been provided “free” (largely) 
by the coal generators.
Whitby, Snowy Hydro: While not strictly 
within the scope of the market the 
regulation of monopoly transmission needs 
to be improved through longer term 
planning and an update of the regulatory 
investment test to ensure that new 
transmission lines can be built to support 
renewables development. 

Early signs of longer term transmission 
planning can be seen through the work 
AEMO is undertaking through the 
Integrated Grid Plan.

How quickly can new facilities be built 
and what are the requirements for 
smooth project delivery?
Blakers, ANU: New off-river PHES systems 
can be built in 2-4 years. Thus, PHES 
facilities can be readily built at sufficient 
speed to keep up with high PV and wind 
deployment rates. The very large number of 
potential off-river PHES sites allows sites to 
be avoided if they are problematical from 
environmental, heritage, geological, 
hydrological, access or other considerations. 
Standardization of off-river design, and the 
avoidance of rivers and remote sites, allows 
highly parallel construction of the twin 
reservoirs, the penstock/tunnel and the 
electromechanical components. 
Kidston, Genex Power: The build time of 
any pumped storage hydro scheme depends 
on the size of the facility and the location. 
However, as a general rule of thumb there 
are about two years of technical feasibility 
studies and engineering reviews, followed 
by 3-4 years of construction time. 

By utilising an abandoned gold mine, 
Genex was able to greatly reduce 
construction cost and time. 
Kennedy, GE: These are long-lived 

rotating generators in the coal-fired power 
stations. Emissions settings will be 
improved by the clean renewables wind and 
solar, but wind and solar is subject to 
changes in supply — the sun goes down each 
night and the wind strengthens and 
decreases. This means reliability also 
requires the storage of energy during times 
of excess, and generation from this stored 
energy during times of shortage. Both 
pumped storage and battery technologies 
can be constructed for almost whatever size 
is required, and both technologies currently 
cost about the same per megawatt. However, 
pumped hydro has much more energy 
storage, can last indefinitely and at present 
prices is very much cheaper per electricity 
unit by a factor of between 5 and 15.
Chris Gwynne, Hydro Tasmania: Pumped 
hydro energy storage can play a critical role 
in medium to long term storage in the 
national electricity system and also the 
provision of “boutique” or specialised 
ancillary services in some instances. These 
attributes will help enable the introduction 
of new renewable energy into the system.

Pumped hydro also has the advantage of 
being able to positively impact all three 
elements of the energy trilemma: reliability, 
affordability and emissions reduction. Other 
technologies can meet some but not all 
aspects — for example, they can meet 
reliability or emissions reduction 
requirements but come at a higher cost.
Roger Whitby, Snowy Hydro: In terms of 
the National Energy Guarantee pumped 
hydro meets both the reliability guarantee 
and emissions reduction requirements, as 

pumped hydro is dispatchable and flexible 
from both the generation (supply side) and 
pumping (load side) operation, and it firms 
up intermittent renewables and supports 
their future growth.

What improvements would need to be 
made to the design of the National 
Electricity Market for Australia to get 
the most out of pumped hydro?
Blakers, ANU: The NEM needs to include 
adequate reward for the provision of large-

scale storage (10-100 hours), spinning 
inertia, rapid power response (20-200 
seconds) and black start capability – all of 
which is available from PHES systems.
Kidston, Genex Power: Pumped storage 
hydro is already favoured as the dominant 
form of energy storage in Australia, with 
three large-scale projects running for a 
number of decades and a further three 
proposed for development (including the 
Kidston Pumped Storage Scheme). The 
market is transitioning from a stable, slow, 
carbon-based market to a more rapid, 
intermittent renewable market. 

As the penetration of renewables 
increases, pumped storage hydro will fit 
perfectly into this new marketplace, given 
the ability to generate almost instantly on 
demand and provide frequency control and 
stabilisation services. 
Kennedy, GE: The NEG needs be designed 
in a way which provides clear and 
unambiguous signals to support ongoing 
investment in the National Electricity 
Market. While I couldn’t comment on 
specific improvements, we are looking 
forward to further details on the National 
Energy Guarantee and contributing to the 
consultation process. Pumped hydro has 
been operating successfully in Australia 
since the 1970s, but there are certainly 
mechanisms that could be considered if we 
want to drive further investment.
Fulton, GHD: Significant improvement 
would be valuing — and paying for — long 
duration storage. Most of the time energy 
storage will only be required for fairly short 
durations — 2 or 3 hours, maybe up to 8 

hours. As the system or weather 
perturbations become deeper and more 
systemic, more hours of storage becomes 
more valuable in supporting the absence of 
renewable generation, such as during 
cyclones or severe storms (wind turbines 
cannot operate in very strong winds). 

Other changes in the NEM would place 
high value on rotating inertia, spinning 
reserve and fast instantaneous reserve that 
balance out load and frequency changes in 
the system, which pumped storage schemes 

Pumped hyrdo energy storage facilities can be 
readily built at sufficient speed to keep up with 
high PV and wind deployment rates.

ANDREW BLAKERS, ANU
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investments. Assuming permits and such 
are all in place, construction can take 3-4 
years at least, or longer for larger projects 
with significant tunnelling or civil aspects.
Fulton, GHD: Given that over 20,000 
potential pump storage sites have been 
identified by the ANU study, and probably 
about 200 are required nationwide, this 
means that only the very best sites need to 
be developed. Virtually any new generation 
project can take a year of planning, 
permission and consultation before 
construction starts. But a very good pumped 
storage site will probably be within easy 
drive on good roads (as compared with the 
remote sites that are usually associated with 
river-based hydro schemes). This makes it 
easy for the largest deployment of labour 
and machinery. Two years construction 
would be a very fast implementation; three 
years construction reasonably achievable.
Gwynne, Hydro Tasmania: The speed of 
project delivery is site-dependent, 
particularly in relation to whether the 
project is greenfield or utilises existing 
infrastructure. In Tasmania, utilising 
existing hydropower infrastructure and 
scalable sized developments would mean 
that pumped hydro projects could be 
brought online within 3-4 years. Effective 
stakeholder management, early approvals, 

co-ordination with transmission providers 
and site selection to minimise issues and 
risks are all keys to smooth and successful 
project delivery.
Whitby, Snowy Hydro: Snowy Hydro is 
currently preparing for final investment 
decision for the Snowy 2.0 pumped hydro 
expansion project. First power from Snowy 
2.0 is expected in 2024.

What are some myths about pumped 
hydro that need to be cleared up to 
reassure any doubters in Canberra?
Kennedy, GE: Myth 1: Pumped hydro 
requires a lot of land and water. Fact: While 
traditional hydro can often require 
damming rivers and flooding valleys, 
pumped hydro sites are much more compact 
and don’t require much water as it is 
continuously recycled up and down through 
the system.
Myth 2: Pumped hydro is expensive. Fact: 
Pumped hydro is by orders of magnitude the 
cheapest way to store energy at GWh scale. 
This has been demonstrated around the 
world and is why countries such as Portugal, 
China and Switzerland are turning to 
pumped hydro to stabilize their grids and 
support growth in renewables.
Myth 3: Batteries will soon overtake 
pumped hydro on cost. Fact: The prices 

discussed in the press for the big battery in 
SA range from $400-600/kWh of installed 
storage capacity, which is 2-3 times the 
equivalent price for the Energy Australia-
Arup seawater pumped hydro plant in South 
Australia. And this is without even allowing 
for the fact that pumped hydro plants last 
about six times longer than batteries.
Fulton, GHD: That you need existing lakes 
to start with (off-river storage has many 
advantages over existing waterways); that 
you must be beside a river to provide initial 
filling of the reservoirs (even trucking the 
water into a pumped storage scheme is 
estimated to cost only about 1% of total 
capital cost); that evaporation losses are 
very large (in most areas annual rainfall 
exceeds annual evaporation. In dry areas, 
evaporation control measures can largely 
mitigate evaporation losses).
Gwynne, Hydro Tasmania: Firstly, validity 
of the technology: Pumped hydro is a proven 
global technology — it is just not that 
common in Australia. It has a very low 
environmental footprint (small new 
reservoirs) and has multiple uses in a power 
system (not just energy storage).

Secondly, efficiency: Pumped hydro cycles 
typically run at about 80% efficiency. While 
there are energy losses at an individual site, 
it is important to look at efficiency on a 

Genex Power saw the opportunity for pumped hydro 
at a disused goldmine in remote Queensland.
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associated with solar farms close to cities 
can reduce the total reliance on big 
transmission lines — although we presently 
rely on transmission lines every day in 
virtually every part of the country.
Gwynne, Hydro Tasmania: Siting is likely 
to favour facilities that are co-located with 
new renewable generation like high 
potential wind sites or solar sites and 
proximity to existing transmission systems.
Whitby, Snowy Hydro: There is room in 
the NEM for a whole range of projects; the 
ones that stack up will be built. For Snowy 
Hydro we favour the Snowy 2.0 project. 
Snowy 2.0 is strategically located between 
Sydney and Melbourne and the scale of the 
project makes it globally significant.

Do you have any comments about the 
environmental impacts of pumped hydro 
and the hurdle of securing approvals?
Blakers, ANU: The environmental impact 
of off-river PHES required to support a 
100% renewable electricity system is small. 
The total area of reservoir required is about 
3,600 hectares, which is a small fraction of 
the existing artificial reservoirs. If a 
particular site is problematical, then an 
alternative site can readily be found from 
the list of 22,000 possible sites. Water 
requirement for a 100% renewable 
electricity system will be much smaller 
than for the current fossil fuel system 
because wind and PV do not require 
cooling towers.
Kidston, Genex Power: Building a pumped 
hydro storage facility using an abandoned 
mine is ideal for permitting and the 
approval process. The closed loop system 
minimises environmental impacts that are 
otherwise present for hydroelectric river-
run facilities. In essence, we are turning an 
abandoned mine that is of little use into a 
multi-million-dollar asset. 
Kennedy, GE: Compared with traditional 
hydro, the environmental impacts of 
pumped hydro are limited as the footprint is 
much smaller and it is not necessary to dam 
rivers or flood valleys. The ability to use 
existing dams (such as Snowy) or to 
repurpose a disused mine site can also help 
simplify approvals as these approaches can 
leverage infrastructure and approvals 
already in place.
Fulton, GHD: Environmental impacts of 
pumped hydro can be positive with a closed 
system — just pumping and generating 
between two off-river reservoirs at different 
heights. As with Kidston and other 
proposed disused mine systems, the 

Variable-speed reversible Francis turbine technology has seen increased efficiencies in the sector.

whole-of-system basis. The system 
efficiency is improved because the system 
can use otherwise wasted energy (such as 
any excess from wind and solar generation), 
particularly when done in conjunction with 
existing hydro generation systems.
Whitby, Snowy Hydro: There is often this 
misconception that pumped-hydro is a “new 
thing”, but it’s a proven technology. Snowy 
Hydro has operated pumped hydro from 
Tumut 3 power station since the 1960s. 
Pumped-hydro operating in the market is 
commercially viable.

Do you favour large remote facilities, 
smaller ones close to capitals or a bit  
of both? 
Blakers, ANU: A GIS survey by ANU has 
uncovered about 22,000 potential PHES 
sites, with storage potential in the range 
1-300 GWh (see http://re100.eng.anu.edu.
au/). Nearly all of them are off-river. Since 
only about 450GWh of storage energy (and 
20GW of storage power) is required to 
support a 100% renewable electricity 
system, only the very best of these sites need 
to be developed. There are many excellent 
potential sites close to windfarms, solar 
farms, major transmission lines and cities. 
The most robust storage solution will 
comprise a variety of PHES systems with 
power in the range 0.1 to 2GW, and be very 
widely distributed to support local regions 
in the event of transmission line failure.
Kidston, Genex Power: We saw the 
Kidston site as ideal not only for the 
locational advantages but also for the 

infrastructure left behind, the pre-existing 
environmental permits and the absence of 
community impact. 

In terms of location, access to a 
transmission line is of great importance, but 
given the scale and dynamics of these 
projects usually the most ideal sites are 
located far away from urban communities 
and therefore may require transmission 
lines to be extended, as is being done for the 
Kidston Pumped Storage Project. 
Kennedy, GE: One of the features of 
pumped hydro is that you need to put the 
plant where the resource is and there is 
adequate network infrastructure. A recent 
study by the ANU found 22,000 possible 
sites across Australia, clustered primarily 
along the Great Dividing Range. 

The notion of power generation being 
separate from load sources is not new, 
however, as thermal generation sites have 
often been built well away from Australia’s 
major cities. While putting pumped hydro 
plants in the suburbs of the cities may prove 
challenging, the idea of having a variety of 
different sized systems dispersed 
throughout the NEM makes sense from a 
network stability perspective.
Fulton, GHD: I would favour large remote 
facilities, up to the constraints of the 
existing or proposed transmission losses. 
The proposed Snowy 2.0 is the largest of the 
pump storage projects currently being 
investigated. It will be able to store 
350,000MWh — this is as much as 35 
million domestic batteries (10kWh). 
However, smaller pumped storage schemes 
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pumped hydro will make positive, 
renewable use of large, unsightly holes in 
the ground (and will incorporate 
environmental clean-up). Other STORES 
(Short-Term off River Energy Storage) 
pumped storage systems incorporating 
“turkey nest” dams on elevated unused or 
agricultural land will have minimal 
environmental impact, most likely using 
tunnelling and underground power station, 
with very little surface works except for the 
two freshwater lakes.
Gwynne, Hydro Tasmania: The 
development processes need to be very 
carefully planned and managed, with sound 
regional stakeholder engagement and 
involvement critical to success. 

Pumped hydro can avoid many of the 
traditional environmental difficulties 
associated with normal hydro generation 
because damming of rivers is not required 
for pumped hydro. It utilises off-stream 
reservoirs for storage.
Whitby, Snowy Hydro: A critical part of 
any new development should be to consider 
its possible environmental impacts, 
including the requirement for new water 
storages. In the case of Snowy 2.0 the 
project’s footprint is largely underground 
and we are using existing reservoirs, so 
there will be no change to downstream 
water use or environmental flows. The long-
term benefits to the environment come from 
lowering emissions as we transition from 
coal-fired generation to renewables. 
Decarbonisation of the NEM cannot be done 
in a stable or economic way without the 
firming capabilities of pumped hydro.

Can you describe some of the latest 
technology and improvements in pumped 
hydro. How much extra yield might be 
gained from upgrading an old facility?
Kennedy, GE: While pumped hydro has 
been around many years, it is certainly 
inaccurate to characterise the technology as 
static. When the majority of Australia’s 
existing pumped hydro capacity was 
installed, it was not uncommon to have 
separate turbines and pumps. Nowadays it is 
more common to utilise reversible turbines 
that can spin both ways, reducing the capital 

cost of pumped hydro plants. Other 
innovations have included the development 
of multiple-stage turbine systems, which 
can significantly improve system efficiency 
for high-head projects and the development 
of variable speed technology, which 
substantially increases the operating range, 
especially in pumping mode.
Fulton, GHD: Hydro-electric generation is 
an old technology but has enjoyed the 
advantages of modern technology for 
greater output and efficiency. Most pumped 
hydro installations have a single reversible 
pump turbine which operates as a turbine 
powering the generator in one direction, 

and when power flow is reversed the 
generator becomes a motor which drives the 
turbine in the reverse direction, pumping 
the water to the upper reservoir. Optimal 
speeds and conditions for pumping and 
turbining are different, so usually a fixed-
speed reversible pump turbine is a 
compromise between the two actions 
pumping and turbining, with both actions 
operating away from their best efficiencies. 

Modern, powerful solid-state technology 
has given us the ability to provide variable-
speed motor generators, so the pumping 

speed can be different from the generating 
speed, allowing both actions to operate at 
their best efficiency point. This can provide 
a significant efficiency and increase in both 
directions (2-3%, which doesn’t sound much 
but is worth millions of dollars).

Also, modern computational analysis has 
allowed optimisation of the pump and 
turbine design. In the old days, the design 
was an art, using model turbines and trial 
and error to get the best design. And then, 
the turbine rotor (runner) would be cast 
steel, with small variations between 
differing blades which reduced efficiency. 
Computer design, computer manufacture 

Environmental impacts of pumped hydro can be 
positive with a closed system — just pumping and 
generating between two off-river reservoirs.

ROGER FULTON, GHD

Examples of the latest turbines from GE  
show how far the technology has evolved  

in pumped hydro’s long history.
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and modern materials now provide the 
highest possible efficiency, and allow 
machines that can work at much greater 
flow and pressure than ever before. Most old 
hydro stations have had their turbines 
upgraded with modern design runners. It is 
not uncommon to get 10-15% more power, 
with efficiency gain of 3-5%. There aren’t a 
lot of old pump storage stations around 
Australia, but they can benefit from the 
same upgrade results (if not already 
upgraded). But putting a Ferrari engine into 
an old Holden can only go so far.
Gwynne, Hydro Tasmania: A key 
technology improvement is variable-speed 
pumped hydro machines which can support 
system security and reliability when 
pumping as well as generating. Traditional 
pumped hydro machines can only provide 
that support while they are generating.

Noting that there is very little pumped 
hydro currently in Australia, upgrading 
pumped hydro facilities could yield a 
capacity gain of 3-5%, primarily due to a 
more efficient design.
Whitby, Snowy Hydro: Snowy Hydro’s 
largest power station Tumut 3 also has 
pumping capabilities. The station was 
recently upgraded by fitting new computer-
designed turbine runners that lifted the 
capacity of the station from 1,500MW to 
1,800MW. One of the latest developments in 

high-head pumped storage is the use of 
variable-speed reversible Francis turbines, 
and the Snowy 2.0 project will utilise this 
technology. The improvements in 
technology allow for more flexibility and 
responsiveness. These capabilities allow 
operations to better match the increasingly 
volatile supply and demand patterns in the 
market that are occurring within the 
increasing levels of intermittent generation.

Describe in a few words your most-
favoured type of pumped hydro facility.
Blakers, ANU: Virtually all good PHES 
sites in Australia are off-river. There are 
thousands of excellent sites characterized 
by large head (400-700m), large storage (5-
50GWh), steep slopes between upper and 
lower reservoirs and close to cities, PV and 
wind farms and transmission lines.
Kidston, Genex Power: Genex is of course 
biased towards the Kidston Pumped Hydro 
Project. However, in terms of operating 
projects, the Dinorwig Power Station in 
North Wales has a nameplate capacity of 
1,728MW and was constructed into a cliff 
face on the coast. It’s been operating since 
1984 and is the main form of grid 
stabilisation in the European energy market 
given its enormous scale.
Kennedy, GE: It is tough to say, as no two 
customers or project sites are the same and 

each pumped hydro system is optimized to 
its particular circumstances. Globally, most 
projects store at least 200MW of energy for 
6-8 hours, at which scale pumped hydro is 
highly cost-effective. In Australia, most 
projects under consideration seem to be in 
the 200-250MW range, however as Snowy 
2.0 shows much larger facilities are possible.
Fulton, GHD: I’ll not describe my most 
favoured type but my most favoured 
pumped hydro facility — the Kangaroo 
Valley pumped hydro station, part of the 
NSW Shoalhaven scheme. Situated in one of 
the most beautiful little valleys in Australia, 
this scheme is being well maintained and 
operated by Origin Energy, who are working 
the electricity market by pumping water 
during times of low-priced tariff and 
generating to support the system (and make 
money) when the price of electricity is high. 
The scheme also has strategic value in being 
able to use the pumps to supplement Sydney 
water supply in times of critical water 
shortage. And finally, it is awesome to stand 
in the top of the station and looked down 
100 feet of shafts and generator and turbine 
and pump and large valves. Maybe not the 
most modern, maybe not the most efficient, 
but my most favoured. Moreover, it certainly 
has potential for upgrade and expansion.
Whitby, Snowy Hydro: Snowy 2.0 of 
course, closely followed by Tumut 3. 

One of the latest developments is the use of 
variable-speed reversible Francis turbines, and 
the Snowy 2.0 project will use this technology.

ROGER WHITBY, SNOWY HYDRO

Snowy Hydro 2.0 could be a game-
changer as system stability is affected 

by rising penetration of renewables.
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ENERGY TRANSITION

As economies disentangle themselves from the 
“fossil burden” in their generation fleets the 

world will stumble towards an inevitable transition 
to clean energy, says Dr Sven Teske, but global 

temperatures will likely rise above the 2°C target.

As the  
world turns  

… towards  
renewables

Who is taking the best approach to 
replacing dirty energy with clean energy?
Definitely Denmark, followed by Germany 
— at least between 1980 and 2013. The 
German government wasn’t convincing in 
its energy policy over the past four years. 
But now there are many champions out 
there, often small developing countries — 
like Cost Rica — who get really good results. 

Leapfrogging into 100% renewables is 
possible as solar and wind is the cheapest 
way to generate electricity now. Industrial 
countries with a huge “fossil burden” — 
meaning the infrastructure of power plants 
and mines — often have far more problems 
to switch to renewables than developing 
countries with no energy infrastructure  
in place.

Is the world heading towards a dangerous 
patch where coal is removed at a much 
faster rate than in the past? What can  
go wrong?
We are certainly not on a pathway to a rise 
in global temperatures this century of 
around 1.5°C, more a 3°C to 4°C pathway. 
The transition to renewables is too slow. 
However, China and India are heading 
towards an end of their coal boom. That 
means the rate of grid connection of new 
coal power plants slows or even freezes. 

Unfortunately, the existing coal power 
plant fleet in those countries is so enormous 
that the CO2 emissions from coal-fired 
generation are too high. We need to shut 
these new power plants down before the end 
of their technical lifetime in order to stay 
under 2°C.

Can you explain how renewables 
generation is matched to load in 
Germany and how this has shown the 
baseload to be a myth?
The term “base-load” explains it: it is a load, 
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How vulnerable are such systems  
to hacking?
Data security is extremely important. But 
renewable energy systems are less 
dangerous than, for example, coal, gas or 
nuclear-supplied systems. So this is not a 
“renewable energy problem” but an energy 
sector challenge as a whole.

How has the rise of wind and solar 
changed community attitudes towards 
the generation of electricity?
The public needs to be included in the 
journey towards 100% renewables. 
Community energy is key in this concept. 

Wind farm projects from global financial 
institutions that bypass communities and 
local councils will not get the social license 
to operate.

Under what circumstances should an 
energy user consider going off-grid?
When a consumer is connected to the grid,  
I would not recommend to go off-grid at all. 
Being part of an interconnected system 
makes the system more resilient and reduces 
storage capacities. 

However, when grid companies penalise 
consumers for generating their own 
electricity, then these grid companies might 
force their own customers off the grid. That 
would not be smart. 

The grid operator of the future would treat 
a grid-connected consumer with his or her 
own generation as a business partner. The 
asset (solar PV) is very useful to optimise the 
overall system — in theory. In practise, grid 
operators need to fundamentally change the 
business concept. 

not base generation! Base-load power plants 
are not a technical requirement to provide 
base load; it is a business concept to get 
priority dispatch and sell electricity 
independent from the current demand. 

In Germany, all renewables have priority 
grid access and dispatch. This means that 
RE electricity has priority to all other forms 
of electricity generation. So when solar and 
wind generate enough electricity for the 
whole country (and they currently have the 
capacity to do so) then all other power 
plants have to ramp down. When that 
happens, “base-load power plants” cannot 
generate any more and need to reduce 
output or shut down entirely.

Unfortunately, that does not always 
happen. Instead, coal power plant exports 
electricity to neighbouring countries. Coal 
is too slow to follow the load; a coal plant 
needs hours to ramp up and down its 
generation output. New power systems need 
flexible and quick power generation 
equipment. Hydro power, for example, is 
extremely good for dispatch power plant 
services. Coal power plants are inflexible. 
It’s like playing Mozart on a drum set — 
wrong instrument for that purpose.

How important is interconnection and 
proximity in a region like Europe in 
enabling the introduction of renewables? 
Important, but less important than many 
people think. The interconnection capacity 
between EU countries is usually below 10% 
of their maximum load, with some 
exceptions like Denmark and Germany who 
have about 40% and 20% respectively.

Germany itself is still divided in the west 
and east and there are only three new 
interconnections between the old power 
grid in the east and the west. Spain, which 
has a very high wind and solar share, is 
almost an electrical island and has only 
minor interconnection with France.

Australia can obviously not really 
interconnect with neighbouring countries, 
except Indonesia. But Australia has far 
better wind and solar resources as Europe 
(both roughly twice as high as Central 
Europe). And the solar radiation is more 
equally distributed over the entire year than 
in Germany, for example. Australia has all 
the resources to go 100% reliable renewable.

Can the rise of distributed generation 
have a negative impact on the 
introduction of utility-scale renewables?
Not really, if there is good planning and 
coordination. We need both: utility-scale 

renewables (wind, PV, concentrated solar 
power with thermal storage, hydro, etc) and 
decentralised RE (basically PV). The 
interconnection of different technologies 
and different voltage levels makes the entire 
system more resilient.

Could the electrification of vehicles and 
heating hinder the transition to 
renewables? And how could it affect 
other energy sectors?
No, the opposite is the case. With electric 
mobility the storage capacity goes up. In 
theory, this storage capacity could help to 
integrate more variable solar and wind. It is 

a new business concept possibility. Same for 
heating. Storage of heat is low tech and can 
be used for demand side management.

As fossil fuels are replaced, what could  
be done with the expensive infrastructure 
so it doesn’t become redundant?
Some of the infrastructure could be 
recycled. A gas pipeline can transport 
renewable-generated methane and/or 
hydrogen, LNG terminals can export 
renewable-produced LNG and gas power 
plants can operate as dispatch power plants 
with those renewable-produced synthetic 
fuels. I am sure we will find more use for 
other infrastructure. It is a new engineering 
field. We should get more R&D funding to 
look into more innovative options. 

It would be a waste of money to just scrap 
existing equipment without an evaluation if 
this equipment can be used for 100% 
renewable energy systems.

There is a lot of expectation that the 
proliferation of data from distributed 
energy networks will lead to optimal 
efficiency. Is this possible or will it 
become too hard to optimise systems as 
they become too large?
I am sure it is possible. We just need to start 
to work with more distributed energy 
networks. The main barrier in the 
renewable energy sector of the past was 
political, not technical. The engineers are 
usually at least a decade ahead of politicians. 
Unfortunately that’s a global problem.

Hydro power, for example, is extremely good for 
dispatch power plant services. Coal power plants 
are inflexible. It’s like playing Mozart on a drum 
set — wrong instrument for that purpose.

Dr Sven Teske is 
research director 
at the University 
of Technology 
Sydney and a 
core member of 
the Institute for 
Sustainable 
Futures.
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ENERGY EFFICIENCY

The towering power  
of energy savings schemes
The energy that would be saved if homes and businesses were prompted to upgrade their 
systems is enough to offset the closure of coal-fired power stations, writes Hamish McGovern. 

in NSW, scheduled for closure in 2022.
The 2016 capacity of Hazelwood coal-

fired power station in Victoria (which 
closed in March 2017) would be almost 
entirely offset by the amount of energy 
savings that could be delivered by mass 
rollout of LED high bay lighting technology 
in factories and warehouses across 
Australia. Hazelwood’s average capacity 
contribution in 2016 is estimated to have 
been 993MW, and replacing Australia’s 
high bays with LED technology would save 
about 880MW.

The amount of energy savings that could 
be delivered by mass rollout of LED non-
high bay lighting technology in non-
residential buildings is more than equivalent 
to the capacity contribution in 2016 of 
Liddell coal-fired power station in NSW 
(scheduled for closure in 2022).

There are easy gains to be had from 
investing in energy efficient 
technology but consumers need to be 

pushed along. A recent report by the Energy 
Efficiency Certificate Creators Association 
(EECCA) found energy savings schemes 
operating across Australia are the key 
support mechanism for reducing the cost of 
meeting renewable energy targets and other 
climate change policy commitments.

Preliminary analysis demonstrates why 
these schemes need more consideration as 
part of all Australian governments’ energy 
trilemma tool kits.

The total energy savings for January to 
June 2017 achieved by the Victoria and NSW 
schemes is equivalent to 1,450GWh a year. 
Over a five-year period, this amounts to 
7,250GWh, which is comparable to the 
generation of Liddell coal-fired power station 

Sunshine Hospital in Melbourne has seen instant 
benefits from an energy efficiency drive.

Hamish 
McGovern is 
president of the 
Energy 
Efficiency 
Certificate 
Creators 
Association.
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ON TARGET 
Millions of energy savings installations 
which would not have occurred without the 
energy savings schemes in Victoria, NSW, 
South Australia and the ACT will meet 
combined targets of almost 12 million MWh 
a year by 2020. Each scheme has a different 
target metric and for the first time we have 
provided a direct comparison by converting 
the targets to MWh. This shows that the 
combined contribution is significant and 
should turn the heads of policymakers 
across the nation. These targets should be 
bigger! (See first chart.) 

The largest schemes operating in Victoria 
and NSW, which are certificate-based, have 
both exceeded their targets this year with 
Victoria already on track to exceed the 2017 
target by 50%. (See second chart.)

The schemes are working and industry 
has all the right signals to keep delivering 
energy saving solutions — the targets set to 
2020 will be easily achieved. 

OPPORTUNITY LOST
When targets are being achieved, however, 
installations can slow down. If targets were 
higher more installations would happen and 
generally sooner. That is what every 
jurisdiction in Australia needs — energy 
efficiency doing as much heavy lifting as 
possible. Analysis in our report 
demonstrates how 50% of Australia’s 
emission reduction target attributable to the 
electricity sector’s fair portion could be met 
through improved energy efficiency 
delivered via such schemes.

While the debate continues over the pros 
and cons of a national Clean Energy Target, 
National Energy Guarantee and Demand 
Management Incentive Scheme, etc, the 
energy savings schemes are actually 
delivering downward pressure on peak and 
baseload demand and energy prices, 
providing energy bills relief and delivering 
on their emissions reduction targets — and 
all this benefit at the lowest greenhouse gas 
abatement cost. 

Our report provides analysis showing that 
in 2016 energy savings delivered via the 
schemes was a bit more than demand 
reduction from rooftop solar (see third chart).

The report also provides a one-stop shop 
for the most recent modelled net economic 
benefits. We know that the two largest 
schemes — Victoria and NSW — have 
delivered benefits at much lower than 
expected cost. The report summaries this 
based on the energy efficiency certificate 
price average for 2017 (first six months), Im
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which is much less than modelled (for 
Victoria average certificate spot price of 
$12.94 versus modelled at $25.80 and NSW 
average certificate spot price at $16.27 
versus modelled at $21.00).

The millions of installations are adding up 
to significant and compounding impacts 
over time, benefiting participants 
undertaking upgrades as well as those who 
aren’t. This is providing broader social as 
well as net economic benefits which haven’t 
necessarily been included in the initial 
modelling.

NO SCHEMES, NO UPGRADES
There is a lot of talk about lighting being the 
major activity being implemented via the 
schemes and the cost of LED technology 
dropping dramatically, so wouldn’t 
installation happen anyway? Our experience 
is that this isn’t the case. Recent research as 
well as anecdotal experience from our 
members shows that households and 
businesses generally aren’t installing more 
energy efficiency options outside of the 
schemes. For example, in other jurisdictions 
that don’t have schemes (Queensland, 
Western Australia, the Northern Territory 
and Tasmania) uptake is much, much lower.

These schemes are a powerful catalyst for 
the energy efficiency industry in Australia. 
Since the schemes commenced in 2009, new 
businesses with new business models have 
been investing capital and driving rapid and 
targeted market penetration of lowest cost 
new and innovative energy saving activities. 
This includes innovative product 
development that is leaps and bounds ahead 
of minimum performance standards in 
various cases. Low income households 
continue to be major beneficiaries. 

The biggest barrier to being part of energy 
policy conversation at all levels of 
government is that legacy energy market 
supply stakeholders stand to lose out (a bit 
like hospitals losing out when people focus 
on staying healthier). As well, there are no 
equally powerful demand side commercial 
beneficiaries that stand to gain from a 
paradigm policy shift, so advocacy for 
balanced demand side policy is 
comparatively non-existent. 

The EECCA called for a National Energy 
Market Demand Side Operator back in 
March. The call still carries as we 
repeatedly witness a lack of support for 
proven demand side solutions that can be 
delivered immediately as the energy crisis 
digs in further. 

CASE STUDIES

LED LIGHTING UPGRADE
A full lighting retrofit of Sunshine Hospital in Western Melbourne was a key part of 
Western Health’s objective to reduce its carbon footprint. After a thorough assessment, 
the upgrade included LED tube, backlit and circular panel and downlight alternatives to 
replace old inefficient lighting. Following installation of around 4,500 lights, the hospital 
saved 68% on its lighting consumption, which will deliver 10-year savings of more than 
$2.3 million. The first-year return on investment is 84% with a payback period of 14 
months. The annual lighting energy savings are 1,272,147kWh.

CHILLER UPGRADE
The climate control system at the Art Gallery of NSW centres around a chilled water 
system which runs constantly. To reduce energy costs and maintain reliability, two old 
rotary-screw fluid-chillers were replaced with high-efficiency, variable speed, magnetic 
bearing centrifugal chillers and further efficiency improvements were introduced for the 
cooling towers, water pumps and control systems. This project qualified under the NSW 
scheme for creation of more than 12,000 energy savings certificates, which equated to 
funding of over $100,000. Using the measurement and verification method it was 
determined that annual energy savings of 12,000MW would be achieved, representing 
15% of consumption. This equates to annual savings of $140,000 in energy costs. 

SOLAR REFLECTIVE PAINT APPLICATION
Solar reflective paint applied to the roof of a 10,000-square-metre DHL warehouse in 
Western Sydney provided significant energy savings to a heating ventilation and air 
conditioning (HVAC) system and enabled energy savings certificates to be created under 
the NSW scheme. The radiative cooling has been calculated to reduce energy 
consumption by about 390MWh a year. Following the upgrade, the energy bill dropped by 
about $40,000 per annum. The certificate revenue provided an upfront return on 
investment of about 31% on capital expenditure.

An upgrade to LED at Sunshine Hospital saw  
lighting energy consumption fall by 68%.

Upgrades are saving the Art Gallery of NSW  
about $140,000 a year in energy costs.

ENERGY EFFICIENCY
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XXXXXMICROGRIDS

The 21st century energy crisis is upon 
us, begging questions as to what will 
replace fossil fuels and which energy 

source will sustain the growing human race. 
At international energy giant ABB, 

business development and technology 
manager Juergen Zimmermann believes 
microgrids will be a significant enabler in 
the transition to a low-carbon future. 

“Microgrids provide a unique opportunity 
to combine distributed power generation with 
customers and a load enabling alternative to 
purchasing energy from the network,” says 
Zimmermann. In other words, microgrids 
utilise renewable technology as the primary 
source of energy and distribute it to a local and 
independent grid, rather than relying on the 
national network. 

“Microgrids can deliver more value 
streams compared to just a single grid-
connected energy resource or a single battery 
system,” he says. “As microgrids are an 
integrated power system combining the 
loads/prosumers, generators and the grid 
connection into one single controlled system, 
they can optimise contribution of all players 
in the ‘energy orchestra’ and therefore 
reduce cost and increase quality of supply.”

RULE CHANGE AHEAD
The current strong focus on using battery 
systems for building microgrids will change, 
he says, when regulation is amended to allow 
microgrids on distribution level to interact 
and exchange energy as transactions.

maintenance. In terms of optimisation and 
automation, microgrids have a very low 
physical maintenance of the components, he 
says. However, “a set and forget approach to 
microgrids does not really apply as the make-
up of the microgrid usually changes with the 
addition or change of generators or loads.” 
Due to the fact that microgrids are quite 
complex systems, clients that choose to adopt 
microgrids may find difficulty in determining 
the business cases for their specific sites, he 
says. There are numerous tools that are 
currently available that “integrate and 
control the overall performance”, he says, 
such as HOMER Energy, the leading global 
microgrid optimisation tool.

Zimmermann holds a master of 
engineering from Darmstadt University of 
Technology and came to ABB via roles at 
Powercorp as manager of research and 
development and manager of technology 
and business development. Since ABB 
acquired Powercorp in 2011 he has been 
manager of research and development then 
regional sales manager at ABB before being 
promoted to his current position. 

Energy is a lively sector, he says, and that 
probably won’t change any time soon. 
“Demand is constantly growing in many 
segments of the industry.” 

ABB will host its first Customer World event in 

Australia on March 15 to talk about enabling 

transformation in the energy sectors. Visit 

abbcustomerworldaustralia.com

ABB’s focus is on commercial and 
industrial grid-connected systems, he says, 
and at the end-of-line for distribution 
system operators as well as off-grid spinning 
reserve applications.

The company has already implemented its 
microgrid systems in many off-grid and on-
grid projects, he says. For example, in 
Western Australia an off-grid power supply 
was constructed by combining solar and 
storage technologies with an existing diesel 
generator at a mine site. On Robin Island in 
South Africa and in areas in South Australia 
a number of projects have been 
implemented supplying grid-connected 
microgrids. Most recently ABB secured a 
contract for an ABB Ability-enabled battery 
storage system for a microgrid on an oil and 
gas platform for Woodside capable of remote 
management of operations and service.

LIMITATIONS
With the renewable energy revolution on 
the verge of take-over, regulations are 
inhibiting the clean technology transition. 
In terms of microgrids regulations do not 
allow microgrids to fully monetise the value 
into the networks that they can deliver, for 
example in the market for fast frequency 
response or inertia, Zimmermann says. This 
is a common complaint in the renewable 
energy industry.

As with any technology these days, the 
more complex a system is and the more 
parties that access it the greater the task of 

Microgrids power  
into the limelight
The real value for large energy users is in cautious investment in systems that are designed  
for purpose, ABB’s Juergen Zimmermann tells EcoGeneration.
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The solar installation industry has never been this busy.  
As the technology becomes more complex and battery 
inquiries increase, the training sector is working hard to 
keep up, writes Jeremy Chunn.

RIGHT 
CREDENTIALS
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L
ast year broke records for 
installers, with more solar PV 
capacity registered than any 
previous calendar year. In 
November 120MW of solar PV 
systems under 100kW was 

installed, beating the previous monthly 
record set in June 2012.

As power prices rise consumers are 
investing in their own generation. Sourcing 
electricity from rooftop systems is a great 
way to push back against the big utilities 
and distributors, some of whom seem to 
relish their monopoly status.

New owners of quality solar systems will 
see a difference straight away, as they are 
paid for surplus electricity exported to the 
grid and they adjust their power use to 
maximise self-consumption.

But the most important participants in 
the shift to solar are the installers, because 
if they get it wrong then it’s not hard for all 
the positive feeling about renewable energy 
to turn negative. The entire clean energy 
industry relies on installers. And that’s why 
training matters so much. 

As more and more electricians decide they 
need the skills to take part in the transition 
to clean energy the registered training 
organisations (RTOs) that specialise in 
renewable energy have been busy.

“This might have been our strongest year 
since 2009 or 2010,” says Global Sustainable 
Energy Solutions (GSES) director of 
operations and engineering Chris Martell. 

Martell credits the surge of interest to 
relative political stability around the 

courses to cover technical aspects of large 
systems not included in the standard units 
of competency. Martell says GSES courses 
can be adapted quickly to suit demand. “We 
go to the market and see what people want 
to learn and what they think is lacking,” he 
says. “Because we have a training side and a 
consulting side we are pretty well across 
what is going on.”

THE HARD PART
Gammon at SkillBuild says there is a need 
for courses that go beyond the electrical 
work and focus on “the IT bit”, which can 
vary depending on the tech installed.

Tolliday at Holmesglen TAFE agrees. 
“The biggest problem with battery storage is 
it’s not the actual installation of the 
equipment; a lot of it’s the software and the 
communications installers are struggling 
with,” he says. Every product seems to have 
a different system of software and different 
ways of communicating — 4G, local wifi, 
hardwired to the local network, different 
protocols. “There’s a whole underlying 
knowledge that you need to get these things 
going properly.”

Although product support from 
manufacturers is generally good, he 
recommends students get to know a couple 
of brands back to front rather than attempt 
to know them all.

Manufacturers’ courses can be beneficial, 
Martell says, so long as when graduates go 
into the industry and set up relationships 
with suppliers they are careful to ensure 
the training is as good as the product. “To 
have one without the other is deeply 
remiss,” he says.

There have been rapid changes in inverter 
technology and product training is essential 
if installers want to stay on top, says Fronius 
lead application engineer Rod Dewar. 
Today, about 80% of a developer’s resources 
are dedicated to software and 20% to 
hardware, he says, which means installers 
and electricians are dealing with a lot more 
communications technologies. 

“Being able to set up and understand 
communication between devices is crucial,” 
Dewar says. “These are complex 
technologies and this isn’t even considering 
the storage side of things.”

Clean Energy Council executive general 
manager installation integrity Sandy Atkins 

Renewable Energy Target. “We just needed 
stability and then the economics of the 
industry just took care of itself,” he says. 
“We saw a massive influx of people trying to 
break into the market and the best way to do 
that is get your CEC accreditation — and you 
need training for that.”

At SkillBuild, an RTO with operations in 
most capitals, training co-ordinator Bill 
Gammon has seen “amazing” interest in 
grid-connect courses. “I call them the late 
adopters,” he says. “All these electricians 
who didn’t want to do solar have just 
decided this has to be part of their skill set.”

GOT TO KEEP UP
A training organisation is only as relevant as 
the technology it has in its classroom for 
would-be installers to work with. That’s 
asking a lot in the world on solar and 
storage, where new products are coming to 
market all the time. “The industry moves 
faster than the nationally accredited 
training units,” says Martell. Some RTOs get 
around the problem by having a strong focus 
on continuing professional development 
(CPD) courses, and GSES is creating CPD 
courses in 2018 to give students a bit more 
insight on things they can expect to see in 
the year ahead.

The commercial and industrial sector is 
attracting installers’ attention as a strong 
growth spot and GSES is developing add-on 

Left: Trainees at SkillBuild take instruction from Mark 
Schild, the director of a solar installation company in 
the Northern Territory. Students value practical 
tuition delivered by an experienced installer.
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encourages installers to attend 
manufacturers’ training sessions because 
some of the systems are very technical. “But 
the problem we have through CPD is when 
we assess them for their points it’s a matter 
of making sure it is a technical training 
course and not a sales pitch,” he says. 

Selectronic Australia has seen steady 
demand for its CPD events (which cost $300 
but are rewarded with incentives including 
a three-year extension on its seven-year 
warranty). “A lot of it is to do with interest 
in the storage market at the moment,” says 
Selectronic business development manager 
Craig Hunter. “We don’t just talk about our 
products — it’s about knowledge sharing. 
We talk about the whole market and 
encourage the room to share their 
experiences, so everybody can learn.”

Hunter concedes some at the top end of 
the install industry carry the notion that 
CPD points are an “easy” way to attain and 
keep accreditation. If points were awarded 
based on inspections of installers’ work it 
would mean a lot more, they say. “But when 
it comes to the bulk of the market a lot of 
people like the CPD option because it’s easy 
and fits within time constraints,” he says.

People who are prepared to pay for a CPD 
course are doing medium to high-end work, 
he says. Installers who are doing the 
questionable work aren’t investing in training 
courses. “We don’t really get to see them.”

NOT WORTH THE RISK
Standards count in solar because electricity 
is invisible and dangerous. Everyone puts 
their faith in electricians every day. The 

RTOs that train solar installers are also 
being watched over — and the Clean Energy 
Council is slowly applying greater scrutiny.

The CEC relies on the federal RTO 
process to develop units of competence but 
sits on technical advisory committees at 
national and state levels to make sure what 
RTOs offer is relevant. 

When people come to the CEC to be 
accredited there is a process that shows they 
understand what they’ve been trained in, 
says Atkins. Having completed nationally 
recognised units of competency they then 
sit online tests, which is where the CEC can 
gauge if they’ve understood what they’ve 

learned. The test data allows the CEC to 
check on the training industry. 

If graduates of all RTOs are performing 
badly in one part of the curriculum it could 
be an indication the units of competency 
need to be changed. 

If graduates of one RTO score below the 
average, it might mean that training 
organisation isn’t doing a great job. 

“Previously this was all pretty blind to 
us,” Atkins says of the new system, which 

Above: Jeff McRobb, standing, is meeting demand for 
skills in hybrid systems at Electro Training, which is 
based in Townsville but has opened a Brisbane centre.
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started in November last year. “With the 
online quiz and being able to gather this 
data we’re hoping we can have a much 
better relationship with the RTOs to ensure 
the training is actually delivering what the 
industry needs.”

The CEC is working on setting up a 
trainers’ reference group, similar to its 
installer reference group that meets once a 
month to discuss issues in the industry. It 
also keeps an eye on CPD programs, 
especially to make sure there is enough 
online content so installers in regional areas 
don’t have to travel too often (a common 
gripe when the CPD regime was 
introduced). About five CEC webinars are 
run a year, complete with an online quiz. 
Some installers still complain, however. In 
Tasmania and Queensland there isn’t any 
need to do CPD to keep an electrical licence, 
but the CEC maintains the industry is 
changing so quickly that installers should 
keep up with these things.

Atkins says the CEC’s plan over the next 
12 months is to consider mandatory CPD 
units that cover major changes in the 
industry and elective CPD units. It hopes 
this will stop the occasional problem where 
installers claim they were never informed of 
changes to the standard when their systems 

Once demerits reach 20 points accreditation 
is suspended. The CEC looks at the breaches 
and points the guilty installer towards the 
best training to target the missing skills. 

“Once they pass that training the 
suspension is lifted and away they go,” 
Atkins says. Demerit points last 24 months. 
The CEC also sees inspection reports from 
state electrical regulators, distribution 
businesses and consumers. Last financial 
year it suspended about 80 installers and 
issued around 4,500 demerit points. 

Although it’s a busy industry it’s hard to 
make money, says Martell at GSES, as the 
price structure is “very low” and labour 
costs are squeezed. “People are looking to 
cut corners,” he says. “One of our goals is to 
figure out how to teach installers how to put 
more value into what they do.” As two 
examples, GSES offers CPD courses around 
operations and maintenance service 
packages and quality assurance monitoring.

“You need a healthy margin to have  
a healthy industry,” says Martell, who 
thinks the problem of wafer-thin margins 
will fix itself. “I think we’re seeing a bit  
of a turnaround.”

In its consultancy arm GSES is working on 
micro grids and embedded networks, 
sophisticated systems Martell says are worth 
a premium. “There has to be more margin in 
it simply because there is more risk.”

Overall he sees the industry sailing 
smoothly ahead for the time being, 
regardless of the as-yet-ill-defined National 
Energy Guarantee. “Everyone is saying [the 
NEG] is a bolstering of coal, and that might 
happen, but I don’t think there’s that much 
of a risk,” he says. “Just look at what’s 
happening globally, where everyone is 
moving away from fossil fuels to renewables. 
I think we’re in a good spot.”

Gammon at SkillBuild thinks if subsidies 

fail an inspection. “By doing this mandatory 
CPD requirement I’m hoping we can catch 
that out,” Atkins says.

Installers can lose their accreditation if 
they’ve installed systems they haven’t been 
trained for, such as someone accredited for 
grid-connect installing an off-grid system. 
“To us that’s a major breach of 
accreditation,” he says. “It happens very 
rarely but we want to make sure our 
accreditation scheme is built around 
ensuing people have the right skills for 
doing the right type of solar.”

CAUGHT OUT
Poor installers can be caught out. The Clean 
Energy Regulator’s inspection program 
looks at a random sample of systems it 
claims will include about half the installer 
base each year. The CEC sees all the reports 
and demerit points are assigned for defects. 

Left: David Tolliday at Holmesglen TAFE (pictured 
bottom left) expects solar install courses will adapt to 
include more about commissioning batteries and 
requirements around supporting software and apps.

Right: Selectronics counts among the technology 
manufacturers who understand the importance  
of running a relevant continuous professional 
development program for installers.
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market is still a place to be cautious. Sales 
tactics are pretty much at the forefront and 
installers are being lured to seminars and 
events which are really sales pitches. It’s fair 
to say there’s a bit of hype around batteries. 
“I sit in the Qantas Lounge and overhear 
people say they’re going to get a Tesla 
battery or my Uber driver tells me how good 
batteries are and I say, well, just be careful, 
maybe hang off a little bit,” Gammon says.

Payback times for storage may have 
dropped from 15 years to seven years, he 
says, but when the warranty on a battery is 
seven years it only means the unit has been 
paid off at the end of its life, rather than 
saved the owner money. “I’m a little bit 
more critical about some of that stuff, even 
though we’re in the business of helping 
people to develop their businesses to go and 
install them,” he says. “There are so many 
people out there just selling product.”

A lot of people are hoping the battery 
hype is real. “It’s all batteries, batteries, 
batteries — that’s all they want to know 
about,” says Tolliday at Holmesglen TAFE. 
But to do battery storage training you have 
to do grid-connect training, so Tolliday has 
doubled the number of grid-connect courses 
on offer to keep everyone happy. 

A battery makes a lot more sense if you’re 
on the fringes of the grid, of course, and 
Townsville-based Electro-Training 
Institute director Jeff McRobb says interest 

were all removed — STCs and LGCs — it 
would shake out a lot of the lesser-quality 
practitioners in the market. “It would be a 
good idea,” he says. “All those third-party 
companies who are running this industry  
I suspect might go off and sell Ugg boots or 
Paddlepops or whatever. The money is in 
the incentives.”

TAKES ALL SORTS
It’s not just your regular electricians who 
are coming through the courses. Martell 
says students coming from the mining 
sector are very well qualified and eager to 
enter the field. He hopes they’ll return to 
regional areas to boost the numbers of 
electricians with CEC accreditation in far-
flung parts of the country. “There needs to 
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be better focus on regional centres,” he says. 
“It is needed out there. A lot of time what 
happens is companies come from urban 
centres, do bits of work out there and then 
leave. There is some resentment around 
that. If the trainers did a better job of 
making it easier to access training in those 
regional centres it could be beneficial.”

Tolliday at Holmesglen TAFE is running a 
course in the Latrobe Valley to upskill fossil-
fuel energy workers into new careers and 
opening up courses for non-electrician 
system designers, as “a chance for people 
outside the industry to get in”.

BATTERY BUZZ
The cost of storage has dropped, says 
Gammon at SkillBuild, but the battery 

Left: Training is about more than just classroom work 
at GSES, which also uses a multi-purpose mobile 
training centre to take its courses on the road in 
regional Queensland to meet demand for solar skills.
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is starting to ramp up in his part of the 
world. Electro-Training is moving into 
hybrid systems this year to meet demand for 
consumers who are going off-grid. Around 
Townsville, a stand-alone system is about “a 
fifth of the price” of being connected to the 
local network, McRobb says. Most of the 
students he sees are sent along by 
employers. “The employer puts himself 
through first and obviously they’re happy 
because then the workers do the course.”

Training standards are important for the 
sake of the industry and Tolliday says 
training organisations that are not 
registered are no substitute. “Electricians 
don’t always do the research into where 
they’re going for training,” he says. “The 
quality of instructors Australia-wide leaves 
a lot to be desired.”

He’s heard plenty of students complain 
about courses that haven’t delivered. “They 
look at the price but don’t look at the 
equipment or what they’re going to learn. 
People who go for the cheapest price on 
anything normally get caught out.”

Accreditation is required by the Clean 
Energy Regulator to generate Small-scale 
Technology Certificates. Legally, however, 
any electrician can install solar. “At the end 
of the day we need properly trained people 
to do the job right,” Tolliday says. “But there 
are still a lot of guys who are cowboys.”

TRY HARDER
As enrolments at RTOs increase some 
trainers report they still have the same 
grinding concerns about students. Gammon 
has had people turn up to courses who are 

working as installers but have had no 
training at all. “I’m absolutely amazed,” he 
says. “First of all they don’t realise legally 
how they expose themselves; and secondly 
the perception that ‘this is just electrical 
work and I’m an electrician and I can do it’ 
is fanciful. This is specialised work.”

An RTO that takes a lax attitude to the 
quality of its training will only find itself in 
the firing line if the work of one of its 
graduates is dangerously bad. 

There are still plenty of installers out 
there with no qualifications at all. “It 
beggars belief that employers would think 
that’s alright,” says Gammon. “We’re talking 
about two grand and four days’ training … 
seriously, it’s a really good investment — if 
they do it with us or anyone else.”

The RTOs are growing with the industry. 
GSES is looking to create a permanent 
training centre in Brisbane to free up its 
mobile training centre for work around 
Queensland, and Townsville-based Electro-

Training has bought an industrial property 
in Brisbane where it will offer solar, battery 
and small-scale wind training. SkillBuild 
runs centres in Adelaide, Canberra, Sydney, 
Melbourne, Brisbane and Darwin but has 
closed its Perth operation.

Last year GSES says it processed about 
1,230 students, SkillBuild claims about 750 
for standalone grid-connect and battery 
storage, Holmesglen TAFE more than 200 
and Electro-Training about 500.

This year a slew more installers will climb 
onto the nation’s rooftops to solve our 
energy woes. The technology may test them, 
but if the RTOs are doing their work right 
then everyone will be up to the task. “The 
industry’s in a good place,” says Atkins at 
the CEC. “We’re not lacking skills in terms 
of accredited people and trained people.” 
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ENERGY EFFICIENCY MARKETS 
(VEEC AND ESC)
The Victorian Energy Efficiency Certificate 
market stunned everyone in May and June 
with a sharp increase in supply despite the 
consistent softening in the spot price. The 
surge appears to be the result of much 
cheaper high-bay LED technology, which 
has blown away previous estimates for a 
floor price required for financial viability. 

The increase in supply meant that as of 
late June there were already 7.5 million 
VEECs in the system (registered plus 
pending registration) to meet the 2017 
target of 5.9 million, with seven months 
more to create. At the time of writing the 
spot market sat at $10.80, though forwards 
into 2018 were trading at a healthy 
escalation above the spot market.

The news in the NSW Energy Savings 
Certificate (ESC) market was almost as bad, 
with ongoing strength in supply also adding 
to the very large surplus and pushing prices 
downward. Having broken through the $14 
mark early in June, the market pushed to a 
low of $12.60 by month’s end with a record-
breaking weekly registration figure of more 
than 700,000 to bring the market to a level 
not seen since late 2014. At the time of 
writing there were 4.9 million ESCs 
registered to meet the 2017 target of about  
4 million, with 2017 vintage ESCs still able 
to be created until the middle of 2018. 

The above information has been provided by 

TFS Green and relates, unless otherwise 

indicated, to the spot prices in Australian 

dollars, as of July 3, 2017. 
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BIOENERGY

A giant gurgling stomach in the middle 
of Sydney is proof you can make good 
use of leftovers. It’s also evidence that 

hard work and compromise can sometimes 
save a project from a premature demise. In 
the world of generating energy from non-
conventional resources, where so much is 
new and untested, it often takes raw 
determination to show that an idea can work.

In the case of EarthPower, where two 
digesters tower up behind a giant shed in an 
industrial zone on the banks of the 
Parramatta River, the fact it is generating 
electricity and revenue — with fertilizer as a 
commercial byproduct — is reason enough 
to give anyone hope for the future of waste-
to-energy projects. 

But it was touch and go there for a while.
EarthPower began operations in 2003 but 

struggled in its early days, general manager 
David Clark tells EcoGeneration during a site 
visit in November. With a million or so tonnes 
of food waste going to landfill it shouldn’t have 
been too hard to get 80-120 thousand tonnes 
to the EarthPower plant, but waste companies 
were stuck in their ways and those that did 
choose to deliver to the plant were not so good 
at separating out contaminants such as plastic, 
metal and glass.

Gate fees for landfill at the time were 
about $80 a tonne, Clark says, and 
separating out contaminants added more 
cost for customers. The plant couldn’t 
attract enough waste, and what it got was 
often littered with other useless stuff. It was 
time for compromise, so EarthPower 
relaxed its requirements from less than 5% 
contaminants to less than 25% and built a 
pre-treatment facility where non-
degradable detritus would be removed.

The new regime proved too hopeful. 
Pretty soon the high levels of contaminants 
such as glass and polystyrene caused 
problems in processing and extra waste to 

before it is required in the anaerobic 
digestion tank out back.

A steady feeding of digesters works best, 
says Clark, a chemical engineer. “If you over 
feed them you can in a very short time make 
them become upset and the methane quality 
can drop away quite quickly.”

In the digester, the temperature hovers 
around 27 degrees Celsius as bacteria go to 
work and biogas methane is produced. The 
digester holds up to 4,600 cubic metres of 
goo, and it’s usually filled up to about 11 
metres, Clark says.

It’s like a giant chemistry set, where some 
sludge is dewatered and sent to a drying 
plant to be made into fertiliser and the rest 
is sent back to the digester to maintain the 
population of microbes. The biogas is sent to 
a row of three V16 generators, where one is 
usually employed to drive alternators and 
generate electricity — about 8GWh a year 
— that is exported to the network.

EarthPower sells its green electricity to 
EnergyAustralia, and before the current 
contract it sold to Diamond Energy. Clark 
has watched the power price rise over the 
three-year term of the contract and will be 
interested to see how negotiations take 
place for the next one.

MADE FOR EXPORT
The plant runs on imported electricity and 
all generated electricity is exported. More 
goes out than goes in, making the plant a net 
exporter. There’s plenty of roofspace at the 
site but Clark isn’t considering solar. “It 
would add complexity,” he says. 

Some biogas is used in the drying process 
and some is flared. None is sold. Jacket 
water heat from generators is sent to heat 
process water and the digester and exhaust 
heat is used to dry digested food waste, 
preparing it to become fertilizer.

The engines are nearing the ends of their 

landfill. Some equipment for pre-treatment 
was taking a hammering and just wasn’t  
fit for purpose. 

TOUCH AND GO
There were dark days at the plant. By 2007 
the global financial crisis was sending 
shivers around the world and EarthPower’s 
owner, merchant bank Babcock & Brown, 
decided to sell the plant to waste giants 
Cleanaway and Veolia as a joint-venture. But 
separation of contaminants was still a 
problem and part of the plant was 
decommissioned in 2009. With a leaner 
operation it was decided to rein the 
contamination limit back to 5%, ban glass 
and plastic and tolerate single-layer plastic. 

Slowly things improved and throughput 
today is about 50,000 tonnes a year, up from 
30,000 tonnes. 

Most of EarthPower’s revenue comes 
from gate fees, which range between  
$200 to $250 a tonne depending on quantity 
and quality. 

“If we put our prices up to landfill [about 
$300 a tonne] or higher people would say it’s 
too much trouble and take it to landfill, 
which is kind of sad because I believe we 
have such a good environmental outcome,” 
says Clark, who is certain the plant’s 
location, in the geometric centre of Sydney, 
will ensure it grows as landfill charges rise.

RAW MATERIALS
It’s Thursday morning at EarthPower and a 
truck is backing off the weighbridge to 
dump its load of smelly edibles beside a huge 
tub at the bottom of a screw conveyor. A 
front end loader scoops and dumps, scoops 
and dumps, its huge wheels spinning slowly 
on the greasy concrete floor. The food is 
conveyed to a hydropulper, essentially a 
giant blender, where liquid is added and the 
organic slurry — about 4% solids — is stored 

Biogas plant bubbles  
back from the brink
It’s been a bit of a battle but biogas plant EarthPower is now making money and electricity.  
As landfill charges rise and parts of the operation are upgraded it is well placed to power ahead.
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lives and Clark expects modern replacement 
gas engines will lead to more efficiencies 
and availability. If two are run all the time 
and all the plant’s gas is used to fuel them 
the operation will produce more electricity.

The digesters are surprisingly responsive 
for their size, he says. “It gets that sugar hit 
straight away,” he says. “That means the 
digesters are very healthy; than can take 
that food and process it.”

Waste-to-energy technology is becoming 
far more stable, says BioEnergy Australia 
CEO Shahana McKenzie, and the raw 
materials will always be on hand. As 
councils and state governments set targets 
towards zero waste policy there will be 
fewer and fewer options about what to do 
with degradable matter. “There’s a long way 
to go but we are definitely heading in the 
right direction,” McKenzie says.

National consistency for waste levies  
and gate fees would make a massive 
difference, she says. In Queensland there is 
no waste levy at all. “We are advocating for 
a national consistent approach to the waste 

levy that would be at a level that would be 
enough to increase the sustainability of 
these projects.”

Investors are at the fringes, weighing 
their options. The Australian Gas 
Infrastructure Group announced at the 
Bioenergy Conference in Sydney in 
November that it would like to use biogas to 
supplement line losses. “There’ll definitely 
be some progress in that in the coming 
years,” McKenzie says. Funding has already 
been announced for two projects in Perth.

Back at EarthPower a gaggle of visitors 
fresh from the conference gather around 
Clark to look at the fertilizer which is the 
plant’s final tangible product. Not so long 
ago the project was on the brink but now it 
produces enough electricity to power about 
6,000 households.

Waste-to-energy technology might play at 
the margins of the clean energy transition 
but it is a better solution than landfill and it 
can turn a profit. 

“It can be done,” Clark says as another 
dumper pulls away. “It is achievable.” 

Clockwise from main picture: The digester at 
EarthPower is usually full to about 11 metres; some of 
the biogas is flared and none is sold; raw materials are 
loaded onto the conveyor; one of the three generators 
at the plant; general manager David Clark.
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FIAMM shares  
the power around
An Italian battery-maker is seeing its pedigree products put to good use in the Asia-Pacific region.

Australia has been identified as one of 
the fastest-growing markets in the 
world for energy storage. At the All-

Energy Conference in Melbourne in October 
a range of energy storage technologies was 
represented that are on the brink of inspiring 
rapid consumer demand. Among the 
exhibitors was FIAMM Energy Technology, 
part of Hitachi Chemical of Japan, which 
presented its tubular gels solutions for 
residential and off-grid systems.

FIAMM has established a strong 
foundation within the Australian energy 
storage market and the response to its wares 
at All-Energy was very positive.

There is no need to list all the arguments 
explaining that the functioning of the 
modern society relies on electricity. We use 
it for lighting, for refrigeration, air-
conditioning systems to keep us cool in 
summers and warm in winters, for 
computers and systems used in hospitals, 
banking and financial sectors, education. 
Our lives are wired to technology and 
without electricity a simple task can become 
very difficult and time consuming. It is easy 
to forget the luxuries of having electricity 
available 24 hours a day.  

Yet, this is exactly what people in many 
areas of the world are struggling with daily. 
It is hard to believe that in the world today 
there are more than 1.5 billion people who 
do not have access to electricity. Supplying 
energy to the remote regions in India, 
Malaysia and South-East Asia is both 
technically challenging and economically 
very difficult. 

What has been proposed as a solution is a 
hybrid microgrid. Hybrid microgrids, as the 
name suggests, is a stand-alone grid not 
connected to the main power grid, which 
includes the generation of energy through 
multiple energy sources. 

These energy sources range from solar 
panels and wind turbines to diesel 
generators, and the energy is distributed on 
demand, or stored to be consumed later, 
typically in lead-acid batteries. 

It is envisaged that all energy would be 
generated, stored, distributed and utilised by 
towns and villages on the microgrid, which is 
therefore and independent and self-
sustaining entity. This technology is 
invaluable, especially to communities that 
are extremely isolated and exposed to harsh 
environments and climates.

Tenaga National Berhad (TNB) is the 
largest electricity retailer in Malaysia. It 
generates and distributes electricity to more 
than 8.3 million consumers. TNB has 
partnered with FIAMM, a company known 
for its expertise in the battery industry. 

The highly reliable and robust build of 
FIAMM’s batteries makes them capable of 
operating for 20 years, as well as 
withstanding harsh environmental 
conditions, including operation in high-
temperature environments.

FIAMM group’s subsidiary located in 
Malaysia has since 2008 been collaborating 
with local businesses in a range of towns 
throughout Malaysia. FIAMM has supplied 
and installed batteries to ensure a secured 
source of power that is capable of providing 

sufficient energy for days during times of 
low sunlight availability. 

To date it has installed solar hybrid 
technology in Kinabatangan Sabah, Duku 
Pulau Sibu, TanjungLbian Sabah and Pulau 
Semporna Sabah, including a rural school in 
Semenanjung. 

This has completely changed the lives of 
thousands of people living in these small 
towns and villages, who finally have the 
opportunity to live in an electricity-
powered community. There are plans in 
place for TNB to install similar projects in 
areas all over South-East Asia and in India, 
using the same technology. 

Above: FIAMM country manager for Australia, New 
Zealand and the Pacific region Chris Seviloglou.
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Battery standard steps up
The adoption of a new battery product standard is an important step forward  
for the storage industry, writes Clean Energy Council executive general manager 
installation integrity Sandy Atkins.

The battery storage industry has been 
around for a long time, but it is 
currently undergoing a major 

makeover. With new battery products being 
developed at a rate of knots, the trickiest 
part of knowing what product standard 
should apply is understanding what battery 
product you have. 

This may sound simple but there are a 
number of ways that battery energy storage 
systems (BESS) can be manufactured. 

These systems can be broadly categorised 
into three groups:
1. Installer-assembled battery systems  
(DC outputs)
2. Pre-assembled battery systems  
(DC outputs)
3. Pre-assembled BESS (integrated with 
inverter — AC output)

Let’s start with the last one first as it is the 
easiest to explain. These systems generally 
do not have any DC connections that the 
installer needs to wire (some may require DC 
cabling but these are pre-manufactured by 
the BESS manufacturer). As the output of 
these systems is AC, they connect to the 
electrical installation in the same way that a 
grid-connect inverter does. Examples of 
these types of systems are Sonnen, Tesla 
Powerwall 2, Enphase and Redback.

A pre-assembled battery system is made 
by a company that manufactures the 
batteries and control systems as one 
product. The installer is not able to replace 
individual cells within the battery system. 
This system may be a complete unit or it 
may be modular, where battery modules can 
be added to expand the amount of storage. 

The output of these systems is DC, 
meaning the designer determines which 

inverter is connected to the battery system. 
The installer needs to install the DC cables 

and possibly the over-current protection and 
switches for the DC connection of these 
systems to the inverter. Examples of these 
are LG Chem, BYD and Solarwatt.

The last system is a more traditional off-
grid installation. This is where the designer 
specifies the battery system components, 
batteries, control systems, over-current 
protection and inverter. These systems are 
commonly made up using individual lead 
acid battery cells. The installer then 
assembles the battery system on site and quite 
often builds the battery system enclosure.

The product standard that a battery 
system should be certified to comes down to 
which system is being used. Standards 
Australia recently announced the Australian 
adoption of international standard IEC 
62619. AS IEC 62619:2017 (secondary cells 
and batteries containing alkaline or other 
non-acid electrolytes — safety requirements 
for secondary lithium cells and batteries, for 
use in industrial applications), which covers 
safety requirements for secondary lithium 
cells and batteries for use in stationary and 
motive applications. 

The Australian adoption of this standard 
is a good step forward for manufacturers of 
lithium battery systems and BESS. There 
had been discussions about whether this 
product standard was applicable to home 
battery systems due to the wording in the 
title that references industrial applications. 
The Australian adoption overcomes this 
confusion and states in the preface that the 
standard can be used for residential and 
commercial application.

In addition to this product standard, the 

energy storage industry is working with 
regulators, energy networks, CSIRO and 
product certifiers to develop and publish an 
industry-agreed best practice battery 
equipment guide. 

The guide is based on information, risks, 
safety issues, test/assessment and mitigation 
processes that are currently applied and meet 
an acceptable safety outcome. It will outline 
different pathways that manufacturers of 
lithium battery systems and BESS can follow 
to show designers, installers and consumers 
that they have assessed the risks associated 
with their products and how they have 
addressed these. The Australian standard 
will probably form part of one of the 
pathways, but there may be other 
international standards that are appropriate.

The Australian standard and industry-
agreed best practice battery equipment 
guide are invaluable to ensuring that pre-
assembled battery systems and BESS are 
manufactured to battery product standards 
that are the best in the world.

This leaves installer-assembled battery 
systems. As these are constructed on site, it 
is not possible to have the whole system 
certified. Therefore, it is important to 
ensure that the designer selects individual 
components that meet the requirements for 
each device. The Clean Energy Council’s 
Battery Installation Guidelines for Accredited 
Installers outlines a number of standards 
that may be applicable.

Therefore, if you are looking at installing 
pre-assembled battery systems or BESS, ask 
your manufacturer what product standards it 
has been tested to. Also keep an eye on our 
website and installer newsletter as this is a 
major focus area for the CEC in 2018. 
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One megawatt in six weeks  
for football field-sized solution

SOLAR INSTALLER | PROJECT

A huge solar system on a Queensland distribution centre shows Aldi Australia’s  
commitment to clean energy, writes Andrew Woodward.

With this goal in mind, Aldi called on 
Epho Commercial Solar Energy to install a 
1MW rooftop solar system at its distribution 
centre at Brendale in Brisbane’s north. It 
opened in 2015 following the construction 
of a 50,000-square-metre warehouse and 
office, ambient warehouse and coolhouse 
facilities, along with associated civil and 
landscaping works. The $5 million 
distribution centre is registered for a Green 
Star Industrial Design V1 rating and is 
targeting a four-star Green Star rating.

Sustainable initiatives and design 
principles in the development include water 
harvesting and recycling, energy efficiency 
and co-ordination within the refrigeration 
plant to eliminate synthetic refrigerants, 

Just after the turn of the century a new 
entrant arrived on the retail scene in 
Australia. Today it is a household 

name. Its blue box logo is one of the most 
recognised symbols in Australia and it has 
become one of the top 10 retailers in the 
country. Seventeen years on, Aldi is now a 
part of many suburbs — 470 of them in fact.

Aldi’s heritage is German. It is a country 
with a long commitment to sustainability 
and a particular interest in renewable 
energy. Indeed, a survey by the country’s 
Renewable Energies Agency this year found 
95% of the country’s citizens saw the 
expansion of renewables as important or 
extremely important. And that was up  
from 93% last year.

Germany has been getting up to 85% of its 
electricity from renewable sources on 
certain sunny, windy days this year. A recent 
Reuters report said the overall share of 
wind, hydro and solar power in the 
country’s electricity mix climbed to a record 
35% in the first half.

Perhaps the country’s love for renewables 
explains a bit about Aldi’s corporate 
commitment to clean energy. Aldi 
acknowledges its business activities have a 
significant impact on climate and the 
environment. Its corporate sustainability plan 
says it aims to minimise the ecological footprint 
of its entire business and become a climate-
neutral company through the continuous 
reduction of greenhouse gas emissions. 
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and the minimisation of PVC and volatile 
organic compounds in its construction.

The Brendale installation is the largest 
solar system installed by Aldi Australia and 
is sufficient to cover Aldi’s daytime power 
requirements on a sunny day. It’s also one of 
the largest solar systems on a single roof by 
anyone across Australia. 

WATTS ON TOP
The 1MW solar rooftop on the Brendale 
Distribution Centre required 20km of 
cabling and more than 3,400 panels. The 
panels cover just over half a hectare (5,680 
square metres) on the distribution centre 
rooftop. The system is expected to generate 
more than 1,454MWh a year. 

Above and right: The distribution centre is 
running off premium solar energy generated by 
Trina modules and managed by ABB inverters.

Delivery was completed in six weeks, 
with the mounting structure from Schletter, 
premium glass and glass modules from 
Trina and premium inverters from ABB.

The installation generates sufficient 
energy to power more than 270 Queensland 
homes a year and will offset carbon emissions 
to the equivalent of planting over 30,000 trees 
or taking 422 cars off the road each year.

Epho Commercial Solar Energy managed 
the end-to-end design, engineering, 
procurement and construction of the solar 
systems for Aldi. Operations manager Luke 
Butterworth said it was a complex project  
as managing the solar installation in a 
sensitive live operating environment 
brought a few challenges.

“To meet Aldi’s stringent requirements 
and maintain its award-winning customer 
experience, each Aldi installation needed to 
happen in a ‘ghost-like’ manner with 
minimal disturbance to the normal 
operation to business,” Butterworth said.

This significant investment in solar  
builds upon a successful commercial solar 
pilot program carried out by Epho for  
Aldi in 2016, which involved installations  

on numerous stores in NSW and Victoria.
“The 1MW project allowed Epho to 

demonstrate every facet of our turnkey solar 
power solution to a customer, from project 
management to stakeholder management, 
engineering and operations as well as work 
health and safety,” Butterworth said.

Epho Commercial Solar Energy managing 
director Dr Oliver Hartley believes solar is 
the perfect choice for both retail locations 
and distribution centres.

“Solar power is a perfect fit for 
supermarkets and these large commercial 
solar systems can supply a significant chunk 
of the electricity needs for stores and 
distribution centres with free and clean 
renewable energy for years to come,” Dr 
Oliver says.

“ALDI is well placed to drive a renewable 
energy-powered revolution in the retailer 
industry across Australia.”

Aldi is installing solar on a number of its 
stores in the US and Europe and is 
considering doing the same in Australia, 
following the trends set by Ikea and 
Woolworths, and shopping centre owners 
GPT and Stockland. 
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Marco Stella is senior broker, 
environmental markets at TFS Green 
Australia. The TFS Green Australia 
team provides project and transactional 
environmental market brokerage and 
data services across all domestic and 
international renewable energy, energy 
efficiency and carbon markets.
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LARGE-SCALE GENERATION 
CERTIFICATE (LGC) MARKET 
The tail end of 2017 saw generally stable 
pricing in the spot LGC market around the 
$84-$85 market, with parts of the forward 
curve also enjoying a similar degree of 
stability. Activity in the Cal 18 and 19 
markets was brisk with the former trading 
in the mid to high $80s and the latter either 
side of the $80.00 mark across the period, 
frequently in larger volume clips. 

The main highlight for the period was a 
National Energy Guarantee-induced rally in 
the Cal 20 vintage, which had been 
previously plagued by illiquidity. The 
considerable discount to the earlier vintages 
has been a hallmark of the Cal 20 market as 
a reflection of the additional time the tenor 
affords project development.

There are few who believe that a shortfall in 
LGCs will not take place in Cal 19, but by 2020 
compliance (the thinking runs) there is easily 
enough time to get thousands of megawatts of 
generation over the line from both solar and 
wind. Hence Cal 20 pricing had been sitting 
closer to the marginal technology cost than to 
the shortfall penalty price. 

The release of the National Energy 
Guarantee then threw a spanner in the works 
with perceptions that the increased 
uncertainty the new policy brings and lack of 
detail in which it was presented may result in 

vicinity of 28 million STCs, an increase  
of 230% on the 2017 target. 

This prevailing perception devalues the 
risks present in the overarching political 
context; namely that power prices are a 
major political issue and the Turnbull 
Government has been desperate to appear to 
be acting to do something about them for 
both internal and external audiences. The 
2018 STP will likely be revealed in late 
March. With bated breath we wait.

ENERGY EFFICIENCY MARKETS 
(VEECS AND ESCS)
Last year was a big one in the VEEC market 
with a circa 100% recovery taking place off 
the market’s lows on the back of changes 
that will reduce the attractiveness of 

a delay in project commitment. As a result 
the Cal 20 market rallied from the $50 mark 
in late October to a high of $65 in early 
November, before softening back to the 
$58.50 mark, where it has remained since.

SMALL-SCALE TECHNOLOGY 
CERTIFICATE (STC) MARKET 
Incredibly strong STC submissions numbers 
were not enough to dampen the STC market 
in the back end of 2017 with the spot 
rallying form the low $36s in late October to 
the mid $38s by early December, the level at 
which they have remained since. The 
improvement appears to reflect an 
optimistic outlook for the setting of the 2018 
Small-scale Technology Percentage (STP), 
which will need to be set somewhere in the 

DOMESTIC CREATION SPOT PRICE ($AU)

LGC — Large-scale Generation Certificates 198,351,691 85.70

STC — Small-scale Technology Certificates 181,480,434 36.45

VEEC — Victorian Energy Efficient Certificates 45,651,166 20.00

ESC — NSW Energy Saving Certificates 21,996,328 21.80

INTERNATIONAL DEC ’17 PRICE (€) DEC ’17 PRICE ($AU)

EUA — European Emission Allowances 7.67 11.65
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EVENT DATE / VENUE WEBSITE
Future Energy | Industry & Innovation 7 FEB UNSW, Sydney ausenergyfuture.com/

SEIA Victoria Conference 2018 21-22 FEB All Seasons Resort Hotel, Bendigo seiavic.org.au/solar-installers-conference-2018/

Demand Response 2018 26-27 FEB Swisshotel, Sydney informa.com.au/event/demand-response-conference/

Foresighting Forum 2018 28 FEB TO 1 MAR UTS, Haymarket, Sydney energyconsumersaustralia.com.au/projects/
foresighting-forum/

Wind Industry Forum 2018 7 MAR Pullman Melbourne on the Park, Melbourne cleanenergycouncil.org.au/cec/events/upcoming-
cec-events/wif-2018

South Australia Future Energy 2.0 14-15 MAR Stamford Plaza, Adelaide informa.com.au/event/sa-future-energy-2-0/

Pumped Hydro and Energy Storage Conference 20-21 MAR The Grace Hotel, Sydney informa.com.au/event/
pumped-hydro-energy-storage-conference/

Off-grid and Stand-alone Power Conference 27-28 MAR Radisson Blu, Sydney informa.com.au/event/
off-grid-stand-alone-power-conference/

Australian Energy Storage Conference  
and Exhibition 2018

23-24 MAY Adelaide Convention Centre australianenergystorage.com.au/

Energy Networks 2018 5-7 JUN International Convention Centre, Sydney energynetworks2018.com.au/

MARKET WRAP | SOLAR INSTALLER

commercial lighting. In late November the 
spot breached the $20 level for the first time 
since May 2016, though the market then 
spent most of December in the mid $19s. 

When confirmation of the changes 
eventually came in early December, they 
revealed a slight delay in the transition 
timeline with the first round of changes 
moving from January 1, 2018, to February 1, 
and the second tranche from April 1, 2018, to 
May 1. Unsurprisingly, VEEC submission 
numbers were strong across the final 
months of 2017 with participants pushing to 
install prior to the rule changes.

The prospect of changes to the ESC 
market also yielded a strong recovery in 
prices across the second half of 2017, an 
outcome which was also encouraged by a 
marked reduction in ESC registrations 
across most of that period. 

Having averaged 115,000 per week across 
the first half of 2017, weekly ESC 
registrations fell to 52,000 for the July to 
October period before increasing to 88,000 
across November and December. 

During this time the spot market 
remained generally stable in the  
$21.50-$22.00 range. 

In mid-December the government 
released its draft rule update which watered 
down some of the earlier proposed changes 
to the commercial lighting section, 
including exempting regional areas from the 
proposed reductions. 

The above information has been provided by 
TFS Green and relates, unless otherwise 
indicated, to the spot prices in Australian 
dollars, as of January 8, 2018.
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Above: As an inspector for the Clean Energy Regulator 
Steven Zilm has a good idea of the standard of the 
average solar installation.

Quality  
always counts

You’ve been working in renewables since 
2009. Many installers have come and 
gone in that time. What’s your secret?
I’m a boutique, for want of a better word, 
doing small to medium sized jobs, selling 
and installing our own systems. We just try 
to install quality systems. We’re not 
interested in the bottom of the market. I’m a 
career electrician. I believe electricians 
need to be proactive. We’re the qualified 
people in this industry; we’re the ones who 
need to drive the solar industry — and not 
necessarily leave it to the volume retailers. 
It’s about having a flight to quality. 

You’re also an inspector for the Clean 
Energy Regulator. Can you tell us  
about that?
I get to see the full spectrum of what’s out 
there — and I see a lot of rubbish. It’s driven 
by sales companies that are having 
electricians work for piece work, guys who 
don’t have control of their own businesses. 
And they’re working for very, very poor 
rates and delivering a very poor product to 
their customers.

Are you getting many inquiries  
about batteries?
Every second person asks about them. It’s 
an early adopters market. That’s the reality. 
I find it difficult to put my hand on my heart 
and tell a client it makes economic sense. To 
some people it does. Unfortunately the press 
has frightened all of us down here [in South 
Australia] and people think we have an 
unreliable grid. It’s not the truth. It’s 
political spin. 

The other bit of misinformation is if I say 
“battery” the automatic association [for the 
consumer] is that the system has back-up — 
and we know that’s not the case. The reality 
is you don’t want to back up a whole house; 
you only want to back up a light circuit, a 
fridge and maybe the internet.

What would you say to younger 
electricians who might be training  
in solar?
It’s experience-based. You’re not going to 
learn it all sitting in a classroom. I would 
say, associate yourself with a quality 
installer first before you go out and sign up 
with one of the volume-based retailers.  
And have a think about your hourly rate.  
If you’re running a business, there’s a dollar-
per-man-hour formula. I see young guys 
who are getting this formula so wrong.  
A lot of them would be better off getting a 
job for wages than what the volume 
companies are paying them.

How do you set customers straight  
about what they should expect from  
a solar system?
You need to spend time with them. You’ve 
got to go to sites and have the energy 
conversation and energy efficiency 
conversation with customers. I believe it’s 
about engaging customers. This is a referral 
business. I’ve never advertised — and it 
works for us. We sell with good margins.

Do you have any tips about hitting 
healthy margins?
The idea is to try to target double-digit 
margins and stay away from this single-digit 
margin rubbish. You have to sit down and 
[explain your value to customers]. Put their 
bill on the table and … show clients rates of 
return, forecast energy bills and show them 
practically what they’re looking at.

Installers seem pretty open about 
sharing business tips among themselves, 
do you agree?
Yes, that’s true. I have a lot of dialogue with 
other installers. It’s driven by the industry.  
I make a point of trying to get to every 
function that I can and have the 
conversation with other installers. 

This industry should be empowered by 
electricians. This is perhaps where our 
industry has got it wrong and why there has 
been some consumer backlash. 

I believe that if you’re going to sell a solar 
system you need to be qualified, not just a 
salesman who’s had a half-hour training 
course. We’re trying to sell people a 20-year 
equation here. These things aren’t set and 
forget. That’s why I believe in products that 
include monitoring. 

I can drive past, look at an inverter on  
the wall, know what brand it is by the  
colour and give you odds as to whether it’s 
working or not. 

The reputation of the solar industry relies on the work of 
qualified electricians, says Gawler installer Steven Zilm. 
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LG Solar Sets a     
New Warranty* 

Benchmark

15 Year Product Warranty 
for NeON 2

5 years longer than 
Industry Standard

25 Year Product Warranty 
for NeON R  

15 years longer than 
Industry Standard

For marketing material or information  
on LG Authorised Distributors visit 

LGenergy.com.au

*For terms and conditions of warranty visit www.lgenergy.com.au/service-warranty/warranty
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