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FROM THE EDITOR

Jeremy Chunn

EcoGeneration editor

Things are really heating up around here, and I’m not talking about 

the National Oceanic and Atmospheric Administration’s Merged 

Land-Ocean Surface Temperature Analysis measure. Oh no, the key 

point I’m laboriously working towards is the optimism felt in the 

industry as large-scale wind and solar projects get the go-ahead and 

the penny drops that clean energy can do the job of fossil fuels.

Is it just me or does it feel like something shifted in the first half of 

the year? Did it really only take some rapid tweeting action between 

Tesla’s Elon Musk and Atlassian’s Mike Cannon-Brookes for 

Australia’s leaders and commentarians to understand we were all 

actually quite serious when we said renewables and batteries can 

solve all sorts of curly problems to do with keeping the power on?

Well, if that’s what it took then so be it. There will be plenty of 

hardship along the way but everyone will be happy when the 

unfathomably complex problem of energy transition is solved.

But how hard can it be, exactly? Let’s see. On page 36, we hear it 

will be tough to find the workers to build all these projects. On page 

34, it’s about the tricky problem of renewables and voltage 

irregularity in the grid. The good news, however, is on every other 

page. Smart solutions, smart new companies and smart people.

The tone has improved. It’s positive. Let’s keep it that way.
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NEWS IN BRIEF
NEW TECHNOLOGY, NEW PROJECTS, NEW IDEAS

ROADMAP ILLUMINATES THE ROUTE TO  
A CLEAN AND GREEN 2050

Planning for a shift to clean energy involves a lot of 
forecasting, which is grinding work because very small 

variances in inputs can lead to wildly divergent results. It’s a job 
for experts only.

Energy Networks Australia and CSIRO set themselves to the 
task three years ago and have finally released their 
Electricity Network Transformation Roadmap, which 
is full of good news (or good speculation, 
depending on your view).

Here are the key points:

•  The transition to net zero emissions for the 
electricity sector in 2050 will be driven by 
continued strong uptake of solar by residential 
and commercial users, the report says.

•  By 2027, it estimates about 40% of customers 
will use onsite resources equivalent to 29GW of solar 
and 34GWh of batteries.

•  By 2030, the authors estimate about 40% of 
both Victoria’s and Western Australia’s energy 
could be generated by intermittent renewables, 
as is the case in South Australia today.

NSW and Queensland are expected to follow suit in the 2030s 
as coal-fired power generators shut down.

Energy Networks Australia CEO John Bradley (author of a 
piece on pages 50 to 53 of this edition of EcoGeneration) said 
that while integrating large-scale variable renewable energy will 

be vital, customers will drive the transformation of 
Australia’s electricity system as world-leading 

adopters of distributed energy resources.
The roadmap forecasts up to 10 million 

households and small customers will have 
distributed energy resources such as solar, 
storage, smart homes and EVs by 2050.

“Networks could buy grid support  
from customers instead of building their  

own infrastructure — in fact, annual payments  
to customers could be worth $1.1 billion within  

10 years,” Bradley said. “The orchestration of  
these new energy assets in the ‘right place  

at the right time’ could save customers  
a total of $16 billion in network  

costs by 2050.”

VIRTUAL POWER PLANT 
BECOMES REALITY

AGL Energy’s virtual power plant in 

Adelaide has “gone live”, with more 

than 60 residential batteries installed and 

orchestrated in a project anticipated to 

include 1,000 batteries on completion.

So far the virtual power plant has stored 

and delivered more than 10,000kWh, AGL 

says, relying on more than 300kW of 

battery capacity and more than 200kW of 

solar capacity.

The plant works by using the Sunverge 

cloud-connected energy 

management system, which allows 

batteries to be directed in unison. 

The company hopes a network of 

domestic batteries orchestrated by a 

commanding optimisation system can 

provide grid stability services by 

discharging at a time that will be of 

greatest benefit for the customer and the 

community.

Most of the time, AGL hopes, consumers 

will use their own solar energy during 

peak demand periods so that peaks in 

electricity demand are less pronounced. 

Households participating in the project 

can buy an 11.6kWh storage system 

including hardware, software and install 

for $3,849, and those who don’t have 

rooftop solar already can purchase a 

system with their battery.
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NEWS IN BRIEF

INDUSTRY PIONEERS CELEBRATE 
25 YEARS OF SOLAR

The sun has been shining for about 4.5 billion years but there aren’t that many 

people who have been in the solar energy business more than a quarter of a 

century in Australia and New Zealand. Those that have were invited to a get-together 

in Sydney in March to bath in a bit of glory about how far the industry has come.

The 80 or so guests included developers of the first solar cells, designers of the first 

inverters, manufacturers, academics, installers who worked on the earliest off-grid 

projects and those responsible driving a set of standards for solar installations.

Selectronic sales manager Lindsay Hart qualified for entry and tells EcoGeneration 

about how he saw the light all those years ago.

Customers back then sought solar because they had to, he says, as they’d often 

bought cheap land with no access to electricity. “It was all hippies, all off-grid,” he says. 

“We’re going back to the 1970s to mid-1980s. It was always very difficult price-wise.”

Hart admits he viewed these early customers as a peculiarity, until one afternoon 

when he “got it”. “One of those alternative lifestylers was one of my potential 

customers — I was trying to sell him one of my inverters. They invited me to stay for 

lunch at their place, very far up in northern NSW, and I had no alternatives.”

The deal was that the property owner would have to borrow Hart’s inverter to make 

a smoothie, as the property was on 24 volts DC and the blender needed 240 volts. 

“We went around his orchard, pulled fruit of various trees, grabbed some ice from 

his 24-volt freezer and then plugged in my inverter, which gave him 240 volts to run a 

blender, and he made a smoothie.”

As Hart took in the smoothie and the view over the Clarence Valley, he saw the 

possibilities of self-sufficiency. “I’ve lived off-grid since then,” he says.

That was 23 years ago. Nowadays the industry is all about business, he says, 

whereas in the early days “it was based on relationships”. 

The solar industry has been a little “stop-start” along the way, he says, with early 

welcome input in NSW in the 1980s coming from the Remote Area Power Systems 

scheme, which dictated equipment bought with subsidies must be Australian-made. 

“It really bolstered companies like [Selectronic], Latronics, Plasmatronics, SolaX and 

BP, who were all making products in Australia,” he says. “That gave the industry a 

large stimulus.”

The rise of grid-connected systems in the 1990s brought a bit of kerfuffle, he says, 

such as EnergyAustralia’s assertion to Muriel Watt and Ted Spooner of the University 

of NSW that the 3kW system they had designed for a facility at Little Bay, NSW, would 

“bugger up the grid”. 

Back to the here and now, Hart reasons that as solar goes mainstream it will become 

like any business that cycles between boom and bust and experience pain every now 

and then, especially if government policy is not stable and standards can’t keep pace. 

An example is grid-connected systems, he says.

“The players who invested in the industry probably didn’t make as much money as 

the players who just invested in themselves — the quick-buck-style people,” Hart says. 

As batteries take-off he expects the quick-buck crowd will be the ones who’ll be in 

trouble. “If you don’t [install storage] properly you will have more problems, for sure.”

COMMUNITY 
GROUPS GET 
A $900,000 
BOOST

The Victorian Government has 

committed $900,000 to develop 

Community Power Hubs in Ballarat, 

Bendigo and the Latrobe Valley which 

will help community groups access 

the legal and technical skills needed 

to build and run their own renewable 

energy projects. 

There are more than 50 community 

power projects across Australia and 

more than 90 groups developing 

projects including solar-powered 

breweries and dairy farms, bioenergy 

hubs and energy efficiency programs. 

A third are based in Victoria.

CEFC BACKS 
NSW WITH 
$80M IN 
SOLAR

The Clean Energy Finance 

Corporation will invest a further 

$80 million in renewable energy in 

regional NSW, bringing to $350 

million the amount of finance it has 

committed to the state’s renewable 

energy sector in four months. 

The latest CEFC commitment will 

help accelerate the development and 

delivery of the $236 million 113MW 

Bodangora wind farm, near 

Wellington in the state’s central west. 

It is the CEFC’s second major 

investment in wind generation in 

regional NSW in the past year, 

following its recent commitment of 

$120 million to the $588 million 

Sapphire Wind Farm near Glen Innes.

ECO0617_News.indd   12 12-May-17   9:50:50 AM



The new ABB UNO-DM-PLUS range.
Powered up with advanced features and benefits.

The new UNO-DM-PLUS single-phase inverter family, with power ratings 
from 3.3 to 5.0 kW, is the optimal solution for residential installations.

The product portfolio offers:
 – Improved user experience
 – Connectivity and smart inverter capabilities
 – Easy commissioning tools
 – Reduced installation time

ABB Australia Pty Limited
ABB contact centre: 1800 222 435
E-mail: contact.centre@au.abb.com

ECO0617_allads.indd   13 12-May-17   9:43:05 AM



14  /  ecogeneration  June 2017 www.ecogeneration.com.au

INDUSTRY UPDATE

The solution to a clean energy future is mind-bendingly  

complex but a consensus of opinion points to storage  

playing a major part in it, writes Clean Energy Council  

chief executive Kane Thornton.

GRID-SCALE  
STORAGE  
ENTERS  
THE ARENA

Australia’s energy system is changing 

rapidly. Huge amounts of wind and solar 

power are coming online in a record year for 

major renewable energy projects — and 

people are using increasingly smarter 

devices to take better control of their own 

electricity use.

Unfortunately, the political mud-slinging 

over energy started early in 2017, with many 

of our politicians still caught in the blame 

game rather than trying to find ways to  

work together to manage a complex period 

of change.

But while we wait for long-term energy 

and carbon policy beyond 2020 along with 

some serious strategic planning, the major 

parties at least seem to agree on one thing: 

energy storage will be a big part of our 

energy future.

And in the first few months of 2017, it was 

a Twitter conversation between Tesla’s Elon 

Musk and fellow billionaire Mike Cannon-

Brookes from Atlassian which managed to 

ignite the public’s imagination.

Through a series of tweets, Musk offered 

to install a 100MW Tesla battery which he 

said would fix South Australia’s energy 

issues within 100 days — “or it’s free”. He 

even offered to do it for “mate’s rates” after 

some prodding from Cannon-Brookes.

The offer may have been tempting for 

South Australian Premier Jay Weatherill, but 

the state government was about to launch 

its own energy plan at the time. 

Less than a week after the Twitter 

exchange, Premier Weatherill announced an 

energy plan for South Australia that included 

a 100MW battery to be built in time for next 

summer. He called for expressions of 

interest for the project. If completed on time 

and as originally advertised, it would be the 

largest battery in the world.

With 90 expressions of interest for the 

project submitted from 10 countries, it 

seems the market is not so much hungry  

as ravenous. South Australian Energy 

Minister Tom Koutsantonis said interest  

had been so strong the government was 

considering breaking the project up into four 

25MW blocks.

But even the remarkable enthusiasm for 

the SA battery was eclipsed by a similar 

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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INDUSTRY UPDATE

process run by the Victorian Government  

for a 20MW battery in the west of the state, 

which attracted 110 bids. A further 80MW  

is being sought by Victoria across the 

network and is expected to attract similarly 

strong interest.

After years of industry talk about its 

potential, 2017 feels like the year that  

grid-scale energy storage will really take off 

in Australia.

Apart from storing renewable energy to 

use during periods of peak demand, 

batteries can also provide fast response 

services to help balance and support the 

power grid in times of stress. 

While it’s not an issue that gets much 

media attention due to its complexity, these 

grid balancing services are proving to be 

incredibly valuable in our rapidly changing 

energy system.

LOCAL STORAGE BUSINESSES  
SET TO SHINE
Of the local businesses competing in large-

scale energy storage, Carnegie Clean Energy 

has been actively building a 2.5MWh battery 

for CSIRO’s Square Kilometre Array 

telescope in Western Australia. What started 

as an innovative wave energy business is 

now able to offer renewable energy 

microgrids and a variety of other services 

after acquiring solar and microgrid business 

Energy Made Clean last year. 

ZEN Energy is one of the pioneers of the 

Australian storage industry, launching 

products with management software in 2012. 

The business was exploring its own utility-

scale batteries well before the South 

Australian plan was announced.

Ecoult used the UltraBattery technology 

developed by CSIRO to provide large-scale 

storage for Hydro Tasmania’s King Island 

Renewable Energy Integration Project in 

Bass Strait. 

The pioneering project showed the 

success of solar, wind and storage combined 

with smart management technology to 

dramatically slash diesel use on the island. 

Ecoult was also part of a trial funded by the 

Australian Renewable Energy Agency to 

develop a business case for the use of 

storage by AGL at wind farms.

These businesses are far from alone, and 

other companies are vying to make their 

mark in this emerging space, including 

Conergy, GCL, Zenviron, Energy Power 

Systems, Consolidated Power Projects, 

TEC-C Investments, S&C Electric Company 

and Vector. 

PUMPED HYDRO SURGES
While batteries are generating a lot of 

excitement, an older technology has also 

proven surprisingly popular in 2017. 

Prime Minister Malcolm Turnbull has 

announced plans for a set of new pumped 

hydro projects in Snowy Hydro 2.0, which 

would significantly expand the iconic Snowy 

Hydro Scheme. Also in the works is a 

feasibility plan for a potential expansion to 

Hydro Tasmania’s system which could 

include pumped hydro capability. 

It seems large-scale storage really is the 

new black.

What is lacking, though, is a strategic 

package of energy market reforms that will 

help to turbo-charge storage in Australia 

and tear down the barriers that stand in the 

way of its wider use around the country. But 

momentum for change is building and 

reform is being more seriously investigated 

by our policymakers and regulators. All this 

means large scale energy storage will have a 

big future in Australia. 
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INDUSTRY UPDATE

February, March and April may have flown 

past for most of us, with the onset of 

autumn feeling rather ho-hum, but the 

powerbrokers in the clean energy industry 

were working overtime to secure financial 

commitment to more than $2 billion of 

renewable projects. 

Added to the funds already being put to 

good use this year, the extra $2 billion 

means an unprecedented $7.4 billion in 

investment and more than 3,300MW of new 

renewable energy capacity will be under 

construction or completed in 2017.

“Following announcements by Infigen 

Energy, Lyon Solar and Reach Solar Energy, 

there are now 35 projects that are already 

under construction, will start construction or 

have been completed in 2017,” said Clean 

Energy Council CEO Kane Thornton, going 

on to mention the 4,100 jobs created.

“Large-scale solar technology has 

approximately halved in price over just the 

last few years, making it competitive not 

only with wind power but with fossil fuels 

The pipeline of investment in new wind and solar plants has started to flow.

RET WITHIN REACH AS MORE 
PROJECTS GET GREEN LIGHT

LARGE-SCALE RENEWABLE ENERGY PROJECTS: UNDER CONSTRUCTION

TECHNOLOGY STATE DEVELOPER PROJECT MW INVESTMENT ($M) JOBS
Wind SA Neoen and Megawatt Capital Hornsdale Stage 2 100 800 150

Wind SA Neoen and Megawatt Capital Hornsdale Stage 3 109

Wind NSW Goldwind White Rock — Stage 1 175 400 300

Wind QLD RATCH Mt Emerald 180 380 150

Wind VIC Windlab Kiata 30 75 70

Solar WA APA Emu Downs 20 50 100

Wind & Solar SA EDL Coober Pedy 4 37

Solar QLD Sunshine Coast Council Sunshine Coast Solar Farm 15 50 60

Solar NSW New Gullen Range Wind Farm Gullen Range Solar Farm 10 26 70

Solar QLD Conergy — Lakeland Solar & Storage Lakeland Solar & Storage Project 10.8 42.5 60

Solar QLD FRV Clare Solar Farm 100 190 200

Solar QLD Genex Kidston Solar 50 126 100

Bagasse QLD MSF Sugar Tableland Sugar Mill 24 75 80

Wind VIC Pacific Hydro Yaloak South 29 130

Wind VIC Acciona Mt Gellibrand — Stage 1 66 140 100

Wind NSW Partners Group and CWP Renewables Sapphire 270 588 200

Solar QLD Canadian Solar & Scouller Energy Normanton Solar Farm 5 14 20

Solar QLD Canadian Solar Longreach Solar Farm 17.4 31 30

Solar QLD Canadian Solar Oakey 1 Solar Farm 30 56 50

such as gas,” he said. “Renewable energy is 

now the cheapest kind of power generation 

it is possible to build today.”

Regional NSW and Queensland will enjoy 

some of the biggest benefits.

Nearly 6,000MW of new capacity is 

required to meet the 2020 Renewable 

Energy Target of 33,000 gigawatt-hours. 

With more than 3,400MW under 

construction, the target is within reach. 
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GAME-CHANGER DISRUPTING 
THE ELECTRICITY MARKET

GRID-SCALE STORAGE

The importance of storage in the rollout of 

renewables has finally been recognised 

at the higher levels of government. The 

message about its role in delivering 

predictable supply from intermittent 

generation has started to get through. It’s 

good news to the many battery technology 

companies that have been waiting patiently 

for their time in the sun.

In South Australia, ZEN Energy is 

undertaking a ground breaking project to 

demonstrate the real-time optimisation and 

monetisation of battery storage in the 

National Electricity Market (NEM) by 

connecting four Adelaide CBD institutions to 

513kWh of behind-the-meter storage.

ZEN Energy general manager of 

engineering Terry Teoh began in the oil and 

gas industry before moving into renewables 

in 2000, a career change he says was 

“driven by a passion to respond to climate 

change through corporate endeavour”.

“Back then, it was a heady time with 

Australia implementing MRET [the precursor 

to LRET] and embarking on its renewables 

transformation journey,” he says. “I ran 

Pacific Hydro’s development function 

developing large-scale wind and solar farms 

backed by pension fund investors.

ZEN’s South Australian storage demo 

project will play a vital role in enabling the 

company’s goals, he says. “The project aims 

to showcase first deployment of behind-the-

meter storage in commercial buildings in the 

Adelaide CBD.” The four sites are the Art 

Gallery, State Library, Adelaide High School 

and the Adelaide City Council works depot in 

Thebarton, chosen for their contrasting load 

and occupancy patterns and their potential 

to apply battery storage in conjunction with 

solar and demand response.

The batteries will perform behind-the-

meter applications, including demand charge 

management and tariff arbitrage, as well as 

front-of-meter applications comprising 

network response and provision of 

electricity market ancillary services. These 

uses will generate commercial learnings 

about the role of batteries to safeguard and 

support the continuing transformation of the 

South Australian electricity system.

“What I consider is really exciting about 

the concept we put forward is a set of four 

battery use cases that straddle the grid 

edge,” says Teoh. “That is, the batteries are 

configured to handle meter inward and 

meter outward uses, and for these to be co-

optimised in real time.” The project will use 

GreenSync optimisation software.

The project is intended as a step on a 

larger journey for Zen, and also has 

significant implications for Australia’s 

energy storage market in general.

“This $1 million project will play a defining, 

catalytic role in opening up the commercial 

storage market, beginning in South 

Australia,” he says. “It will provide real 

implementation experience and benefit 

quantification of batteries located in 

commercial sites, monetising multiple value 

streams. It will turn a theoretical concept 

into commercially executable reality.”

The company has also been working on 

proposals for a number of large-scale solar 

developments at South Australian regional 

centres Whyalla, Port Pirie and, eventually, 

Port Augusta, where a 50-150MWh “Big 

Battery Project” is planned.

Originally the project aimed to install a 

50MWh battery, large enough to stabilise 

solar energy supplies from ZEN’s Upper 

Spencer Gulf projects, provide grid stability 

to compensate for the closure of the 

Northern Power Station in Port Augusta in 

May 2016, and to contribute to stabilising 

wholesale electricity prices within the NEM.

However, in response to South Australia’s 

recent grid stability problems the company 

decided to consider even larger batteries 

that would make even greater contributions.

Options explored so far include a 100MW 

battery, which would provide an additional 

buffer against involuntary load shedding 

across the grid, such as that which occurred 

during the heatwave of February 2017.

The potential for a 150MW battery has 

also been considered. According to ZEN 

Energy, a battery of that size could address 

South Australia’s need for fast-frequency 

response to stabilise grid frequency and 

voltage in special circumstances of sudden 

loss of power within the grid.

Teoh sees commercial energy storage as 

part of a larger trend of disruptive 

technological innovation and digitisation.

“Power Ledger, a Perth-based technology 

startup is using energy blockchain to 

establish a platform for peer-to-peer energy 

transactions. Blockchain provides a near-

unbreakable self-administered decentralised 

settlement register.

“Energy storage and the ability to perform 

peer transactions lie at the heart of grid 

digitisation and will drive the 

democratisation of energy, just as we are 

seeing the democratisation of services, 

media and R&D,” he says. 

Terry Teoh knows the answer is stored energy.

Energy storage lies at the heart of grid digitisation and is part of a larger trend of technologies 

that is disrupting South Australia’s network for the better, says Terry Teoh of ZEN Energy.
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NEW STORAGE TECHNOLOGY

Batteries may be getting plenty of 

attention in the mainstream media, what 

with Tesla’s Elon Musk and Atlassian’s Mike 

Cannon-Brookes tweeting each other in 

enthusiasm about South Australia’s plan for 

100MW of storage, but that doesn’t mean 

the technology is mature.

The lifetime claims for many of the 

variations of chemistry used is untested, for 

a start, and the little problem of what to do 

with large residential and commercial 

batteries when they die attracts scant 

attention. When the priority is to solve a 

problem as big as intermittency of 

renewable energy supply, and the solution is 

storage (and the clock’s ticking to another 

hot summer) it’s not so much about picking a 

battery that will still look like the best 

technological solution in a decade or so, it’s 

about picking a battery that can be built in 

time and works out as good value.

“It’s a very significant problem,” says 

Robert Riebolge, chief network analyst of 

energy storage company 1414 Degrees. 

Riebolge anticipates “quite huge” chemical 

storage installations are being designed to 

supply “fairly small” amounts of output. 

“When you think of having to supply 

gigawatts around the NEM you can imagine 

the consequences that will have,” he says.

He cites estimates of battery lifetimes of 

five years, 10 years, “we just don’t know 

what that cycle is, but we do know there will 

be a cycle of battery replacement and that … 

will start to create fairly significant 

environmental consequences.

“Just think of these mountains of tyres 

from cars and the way in which they are 

disposed. These chemical batteries will  

be a worse problem than anything tyres  

will produce.”

CLEAR WAY FORWARD
Storage is “quite clearly” the solution to the 

intermittency and the energy crisis Australia 

is facing, Riebolge says, but the way in which 

the market is constructed and the regulatory 

system is set up doesn’t really allow for its 

easy introduction.

The Australian Energy Market 

Commission, Australian Energy Market 

Operator and Clean Energy Regulator are all 

looking at rule changes that will facilitate the 

introduction of storage, and if these rule 

changes work as they are supposed to work 

it will open up the market for storage, he 

says. “And there is an opportunity for any 

type of storage.”

As for South Australia’s plan for a 100MW 

battery before the end of the year, Riebolge 

says it probably could work, depending on 

what sort of event one has in terms of peak 

demand, where there may be demand for 

load shedding. “If it’s only held back for that, 

then it could work.” 

But given the intermittency of renewables 

and the share of generation they make up in 

South Australia it could well be that on a 

particular event day of peak demand there is 

no sun or wind, “and consequently 80MW 

wouldn’t go anywhere near trying to do away 

with a load-shedding event — especially, of 

course, if the interconnector with Victoria is 

non-operational.” 

The retirement of coal-fired plants in 

South Australia and Hazelwood in Victoria 

have removed about 1,000MW of capacity 

from the market, and small installations of 

200-300MW won’t solve that issue. 

“To deal with that there has to be a 

transition period which may need some gas 

turbines ... but you’ll need a buildout of 

storage to be able to remove the entire 

intermittency of the installed capacity of 

wind and solar and then you need a buildout 

of wind and solar that can essentially meet 

the entire demand and meet the renewable 

energy targets that the particular regions of 

the NEM are looking at,” he says.

“It then becomes a question of what is the 

most economical and least environmentally 

damaging type of storage, and this is where 

our system really comes to the fore. It is an 

order of magnitude less costly than most 

other forms of storage and it has no 

environmental consequences at all.”

HEAT TRANSFER
The solution Riebolge refers to is 

represented by 1414 Degrees’ single 

prototype of its patented thermal energy 

storage system (TESS), built in the Tonsley 

Park Innovation Precinct in Adelaide.

Inside the unit elements heat silica in 

receptacles to its melting point, 1414 degrees 

Celsius, where it has “a large energy 

capacity associated with every unit of silica,” 

he says. The elements require energy to 

become heated, of course, and renewables 

would fit the bill.

The heat energy is stored until demand 

requires it be turned into electricity via an 

energy recovery system such as a turbine. 

With the silicon in molten state there is 

plenty of heat to go around, and it becomes 

a valuable by-product.

“You keep it at 1414 degrees and it has a 

latent store, which is a very significant 

amount of energy that silica stores at that 

molten latent phase, compared to other 

materials such as salt or any other material 

that has a latent heat characteristic,” 

Riebolge says. “You’ve got to keep it at that 

temperature to have the energy available for 

A red-hot storage solution is trying to convince a market that is fixated on chemistry.

WILL THE STORAGE DEBATE 
REACH 1414 DEGREES?
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release when you need it.” The silicon stays 

in the container for its 20-year lifecycle and 

decommissioning incurs no environmental 

cost. The prototype has been running since 

September, with recoveries of almost 50% 

conversion of energy in to energy out. 

Riebolge says most energy recovery systems 

perform in the order of 30-35%.

“It’s significant value is that it provides a 

storage mechanism which has all the 

attributes of storage, like locational 

balancing, peak shaving, peak shifting, 

frequency control, voltage regulation, etc, 

etc, so it’s very important from that 

perspective. But the fundamental benefit of 

this type of storage is that it charges and 

discharges simultaneously, so it can be 

paired with any intermittent resource ... and 

it converts that technology configuration 

from an intermittent resource to a load-

following resource. It matches the demand 

profile almost exactly.”

The prototype is a 250kW energy recovery 

system with about a 1-2MWh storage coupled 

to it. A commercial demonstrator to be 

installed this year will be about a 10MWh 

thermal store coupled to an energy recovery 

system of about 2-4MW, which will fit inside 

a 40-foot shipping container. 

Capacity can be added or reduced simply 

by adding or removing modules. “You size 

this according to the characteristics and 

demand profile of the particular customer 

you’re dealing with.”

The by-product of heat isn’t a problem, 

Riebolge says. There is enormous demand 

for it, particularly in industrial installations 

such as food processing and hydroponic 

farms, and it’s becoming more so because of 

the cost of gas, which it displaces. In the 

northern hemisphere, particularly Denmark, 

Scandinavia and the UK, the demand for 

heat extends to extensive district heating 

infrastructure. “And this just plugs straight 

into the district heating infrastructure and 

you’ve got an 80-90% recovery rate. 

Instead of burning fossil fuels for the heating 

infrastructure you simply take it from wind, 

solar, biomass or whatever other renewables 

are available at that site.”

If there is no demand for the heat, it can 

be used to generate electricity by using a 

secondary energy recovery system such as a 

gas turbine, steam turbine or jet engine. 

“Instead of using gas you would use the heat 

from the heat store, which would obtain its 

energy initially from a renewable source. You 

turn a turbine which is powered by gas into a 

turbine which is powered by wind or solar, 

which is an exciting development.”

If demand is for electricity only, units 

would be ideally placed close to substations. 

“In South Australia there are about 400 

substations. If you place one of these 

devices in each one you’ve essentially solved 

the intermittency problem.”

Over the past 10 years 1414 Degrees has 

invested more than $3 million with the 

assistance of AusIndustry grants. For five 

years it has funded research by the 

University of Adelaide engineering faculty 

into silicon energy capture and recovery.

Above: Robert Riebolge says uncomplicated 
decommissioning is an as yet unrecognised boon.

THE ADVANTAGE OF SIMULTANEOUS CHARGE AND DISCHARGE

CAT IN THE BAG
The 250kW prototype isn’t big enough to 

test the efficiency of channelling the heat 

into a 50-80MW gas turbine, and Riebolge 

suggests a trial may have to wait for TESS 

systems around 200-300MW.

There are plans to float the business in the 

middle of the year with the ambition to raise 

about $10 million to spend on a commercial 

demonstration unit — a 10MWh thermal 

installation coupled to a 3-4MW turbine. 

“That will give us some very, very good data 

as to the commerciality of the system.”

The company did not put in an expression 

of interest for the South Australian battery 

tender, he says, because it was not prepared 

to disclose intellectual property. In fact the 

company is so secretive about its hot little 

prototype it wouldn’t even supply a 

photograph of it to EcoGeneration.

Other than an efficient storage system the 

future of energy supply relies on adoption of 

a smart grid, where devices communicate in 

the cloud with generation so that demand is 

matched to supply. With some smart 

planning, the transition from legacy 

networks to smart networks should be 

relatively painless. 1414 Degrees is ready, he 

says, armed with proprietary electronics 

that calculate when to dispatch based on 

weather forecasting data (Schneider 

provided electronics for the prototype).

“We would want to keep quite a tight lead 

on the IP of course, so we’d in the first 

instance probably construct these devices 

under our own supervision, so that would be 

in Australia.” 
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5 MINUTES WITH

How would you summarise Delta’s 

approach to the electricity market?

Over the years power supplies have shrunk 

in size, with higher and higher power 

densities, and that’s basically Delta’s core 

business; understanding the miniaturisation 

of components in power supplies and power 

conversion. And the more you shrink the size 

of power components the more important 

thermal management becomes.

Which part of the renewables market in 

Australia is most interesting for you?

Large-scale solar installations. They are very 

well established already in many countries, 

especially in Europe and the US. We’ve 

participated in many large-scale projects. 

Where are you concentrating your efforts?

Traditionally, in large-scale megawatt-sized 

PV solar farms they have been 

predominantly using central inverters, in 

1MW blocks or even larger. At Delta we 

believe string inverters definitely have a 

very cost-effective and technological 

advantage over central inverters. Our 

largest string inverter is 88kW and we are 

working on a 100kW string inverter. These 

are self-contained units that can be installed 

underneath the PV array.

Because you have many distributed string 

inverters you reduce your risk of large-scale 

failure. If your central inverter goes down 

you lose a large chunk of your capacity, 

whereas with string inverters you only lose a 

fraction of the generating capacity.

How can string inverters improve the 

efficiency of a solar plant?

Each string inverter comes with two MPPT 

trackers, so if there are shading issues, 

maybe some degradation of panels or dust 

or contamination on the panels, this doesn’t 

affect the entire array but only specific parts 

of the strings. The individual MPPTs can 

cater for variations much better than 

bringing down an entire array.

Are you watching the commercial market?

Yes. Currently we have 15kW, 20kW, 30kW 

and 50kW three-phase string inverter 

models on offer and we’re hoping later this 

year to launch our 88kW or 100kW models, 

depending on interest of large-scale solar 

projects. It will be an interesting year for us.

You also makes batteries. Have you shown 

any interest in the South Australian and 

Victorian tenders?

Yes, we’ve put forward our string inverter 

solution and bundled them with our battery 

storage. A couple of years ago Delta 

acquired 100% of Mitsubishi Heavy 

Industries’ lithium-ion production facility. We 

are making our own cell, based on nickel-

manganese-cobalt chemistry with a graphite 

anode. The main features of the chemistry 

are the high charge and discharge rates, 

which makes it ideally suited towards peak 

shaving and grid stabilisation operation 

where you lots of charge and discharge 

cycles a day. 

Any other products you may be 

considering for entry into this market?

A relatively new product line in Australia is 

electric vehicle charging stations, a very 

young market. Delta offers AC and DC 

chargers. When you are talking about 

deploying DC chargers of 50kW or 150kW, 

these are fairly significant power 

requirements. Grid connection is not always 

up to the emerging demands. If you want to 

deploy DC fast chargers near transport 

corridors, very seldom will you find spare 

capacity in the transformer that would 

support deployment of large electric vehicle 

charging infrastructure. 

Delta has come up with a new approach to 

combine DC fast charging with energy 

storage and renewable power. We are 

trialling an installation in Holland, near 

Amsterdam. If you pair the DC charger with 

energy storage your requirement on the grid 

connection is vastly reduced. And depending 

on the power draw of the charger, the 

battery will be able to smooth out the hit on 

the grid and stabilise the grid in that area. 

You don’t want the lights to dim when people 

charge their cars. 

Delta manager of regional business Matti Dinkelmeyer talks about the advantages of string 

inverters in utility-scale solar and what the company has planned for storage and EVs.

5 MINUTES  
WITH MATTI DINKELMEYER
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ENERGY TRANSITION

Over the past two years Australia’s east 

coast National Electricity Market has 

experienced a profound, decisive and 

permanent unravelling of conditions that 

kept Australia’s east coast wholesale power 

prices low by international standards. 

Contrary to conventional wisdom, the 

answer to reducing these prices is also the 

same answer to reducing emissions from 

Australia’s power supplies, which are the 

second most pollution-intensive in the 

developed world.

Under the guise of reducing the cost of 

living, the Federal Government has abolished 

the carbon tax, wound back the Renewable 

Energy Target and frozen energy efficiency 

standards. The promised emergence of 

Australia as a low-cost energy superpower if 

we just slashed climate change regulations 

has clearly failed to materialise. 

In fact things have become far worse.

Prices for power on the forward electricity 

contract market are trading at levels double 

what the wholesale market price was when 

the carbon tax was in place. They are now 

some of the highest in industrialised world. 

Some in the media and politics have 

suggested renewable energy is to blame for 

this situation. This reflects a complete 

ignorance of the historical context of key 

factors driving Australia’s east coast 

electricity market.

During the 1970s and ’80s state 

governments went on a coal-power-station 

construction binge to meet power demand 

that never materialised. While these plant 

are expensive to build they are cheap to 

operate and the large oversupply of coal 

plant kept our power prices low.

In addition we had a Goldilocks set of 

conditions for gas supplies. They were too 

small in size to build export infrastructure 

but more than enough for domestic demand. 

This gave east coast Australia some of the 

lowest gas prices in the world. Now these 

coal power plants are becoming old and 

several require significant investment to 

continue operating reliably and efficiently. 

Conscious that these plants are 

incompatible for emission-reduction goals, 

investors are electing to shut some of them 

rather than sink good money after bad. This 

is well illustrated in what was uncovered in a 

freedom of information request of Victorian 

Worksafe inspection results of the 

Hazelwood Power Station. These inspections 

found an array of safety problems 

associated with a plant that was wearing out. 

According to an ABC news report the owner 

of the plant, Engie, responded it would have 

cost $400 million to revamp the plant to 

address these safety issues — which was not 

economically viable.

At the same time discoveries of large 

amounts of gas in Queensland coal seams 

has supported the construction of 

liquefaction plants that can export our gas 

to high-paying Asian customers. These 

plants, enthusiastically supported by both 

Labor and Liberal-National governments, 

have tripled east-coast gas demand in the 

space of just three years. 

The Australian Industry Group’s survey of 

Australian business CEOs documents just 

how dramatically contract prices for 

wholesale gas have escalated since 2015 

(when Queensland’s LNG plants exported 

their first shipment of gas). These prices are 

well above those prevailing internationally 

across the US, Europe and even the Asian 

countries that we are exporting to. 

With the closure of Hazelwood power 

station and potentially other coal plants, our 

east coast power prices are now increasingly 

set by very expensive gas generators. While 

plenty of coal plants remain that are cheap 

to operate, they will simply take big windfall 

profits rather than push prices down.

PLAN B: POWERED BY 
COLLEGIAL ENERGY
Is there a simpler route to lowering emissions? Ric Brazzale and Tristan Edis put forward  

an alternative option that seeks to capture advantages from across the range of policy  

options for decarbonising Australia’s electricity supplies. 

Source: AEMO, ASX Energy (at March 29)
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Chart three, prepared by the Australian 

Energy Market Operator (AEMO), details an 

already stark increase in the amount of time 

gas generators set the wholesale market 

price (shown by the yellow dots) in 2015-16 

compared to 2014-15 and the large lift in 

prices that accompanied this. 

Wholesale power price duration and In its 

March Gas Statement of Opportunities for 

Eastern and South-Eastern Australia AEMO 

observed: “As coal-fired generation in the 

NEM withdraws, and reliance on GPG [gas 

power generation] increases, electricity spot 

prices are becoming increasingly linked to 

gas spot prices … Not only are the prices 

across 2015–16 higher than those in the 

previous year, the fuel setting the price most 

often is natural gas for GPG.”

To reduce the extent to which now very 

expensive gas generators set power prices 

we need to make urgent and substantial 

investments in both energy efficiency and 

renewable energy plant.

As shown in chart four, based on a survey 

of international renewable energy 

procurement auctions, the price of power 

from solar and wind is about US$50/MWh, or 

roughly $67 in Australian dollars. This is well 

below prices being seen in the NEM 

wholesale electricity market.

The surge in investment in renewable 

energy plant driven by the 2020 Renewable 

Energy Target should help. But because of 

fears of oversupplying a scheme due to its 

fixed 2020 target, investment is likely to fall 

away within two or so years. In addition, 

Australia’s energy efficiency program has 

been stalled by a requirement that one 

regulation must be scrapped before another 

can move forward. This leaves us in limbo.

In terms of driving new investment in 

renewable energy the Victorian and ACT 

government’s awarding of long-term 

contracts to new renewable energy plant will 

certainly fulfil the brief. In addition we 

expect an emissions intensity trading 

scheme would do the job provided its 

objective was consistent with Australia 

achieving its 2030 emission reduction target 

and didn’t allow for loopholes such as the 

use of cheap international credits. Yet the 

federal government has ruled out both of 

these options and state-based schemes are 

threatened with abolition by state Liberal-

National opposition parties.

Our paper puts forward an alternative 

option that seeks to capture advantages 

from across the range of policy options for 

decarbonising electricity supplies.

It would involve taking the existing 

Renewable Energy Target structure of power 

retailer target obligation as the mechanism 

for paying for the scheme. But it addresses 

critics’ concerns by also allowing fossil fuel 

plant to qualify where emissions intensity is 

low enough to assist in achieving the 2030 

emissions target. 

In Prime Minister Malcolm Turnbull’s 

words it is “technology agnostic”.

It then borrows from the former Abbott 

government’s Emission Reduction Fund 

model of reverse auctions that award long-

term abatement contracts to the lowest 

bidders (we suggest a 15-year term). 

The provision of long-term contracts with 

government acts to mitigate investor 

concerns about regulatory change which 

have beset both the Renewable Energy 

Target and prior carbon pricing initiatives. 

This is because the contract with 

government should be able to be enforced 

by court action just like any other contract.

Such a scheme represents a significant 

advance on an emissions intensity trading 

scheme for electricity consumers because it 

should avoid handing windfall gains to low-

emission plant like hydro generators that 

were built decades ago. At the same time it 

delivers greater revenue certainty to 

investors by virtue of government offtake 

agreements for the carbon abatement.

The federal government faces a simple 

choice. It can continue to reject policies that 

will put legislative power behind its Paris 

targets and power prices will remain 

extremely high. Or it will take on the climate 

science ignoramuses and introduce a policy 

to stimulate investment in renewable energy 

and bring down power prices. 

Ric Brazzale is the managing director and 

Tristan Edis a director of Green Energy Markets.
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SOLAR

PLENTY OF ROOM IN THIS 
SOLAR BOOM: FRONIUS
Selling commercial and residential storage systems is a hard task — but it’s worth  

the effort, says Fronius international sales director Adrian Noronho.

When is the commercial and industrial 

solar sector going to take off in Australia, 

or is it already happening? 

It’s already happening. In the past year 

we’ve seen wholesale electricity prices rise 

dramatically while the price of an installed 

commercial solar system has fallen by 

double digits. In many cases this has created 

a return on investment period of less than 

five years. The constant rises in electricity 

costs have been a catalyst for some 

businesses to stop and think, ‘OK, we need to 

do something about our electricity costs,’ 

although contemplating a large investment 

in a solar PV system is something still 

foreign and complex to many. 

Over the past seven years I’ve seen many 

solar companies go from offering 100% 

residential systems to completely 

overhauling their approach in order to 

acquire commercial clients. In turn, this has 

also meant changes for us. In 2011, 

customers were not very interested that we 

had invested in a large support team in 

Australia and built up a network of Fronius 

Service Partners. Today, however, it’s 

common to see a commercial client travel to 

Melbourne to see our support facilities — in 

some cases, commercial clients have even 

flown with me to Austria to visit our 

production and R&D facilities.

Why is there such a big difference between 

Australia and the rest of the world when it 

comes to uptake of commercial solar?

In most countries initial solar PV uptake has 

been the result of government incentives. 

Only a decade ago it would have been very 

difficult to find a solar investment that would 

pay off within 10 years. I think the Australian 

industry, having taken off in residential solar 

because of the Small-scale Renewable 

Energy Scheme, has had to change 

significantly when it comes to commercial. 

Even though commercial solar has been 

economically attractive for some time now, if 

How can installers best communicate to 

householders the advantages of 

retrofitting storage?

This is where system monitoring can play an 

important part. If an installer has lots of 

systems out in the field (which they have 

customers’ permission to monitor) they are 

able to calculate which customers have a  

low self-consumption rate. 

This is a great place to start because the 

value of storage today depends on whether 

a customer is able to directly use their solar 

energy or not. In order to do this effectively, 

a customer needs to have installed a 

consumption meter as well as the standard 

solar production monitoring. 

As more households install smart systems 

with storage, what will be the effect on 

stability in the grid?

There is a massive potential to improve 

stability in the grid as the marginal cost to 

provide electricity from solar and solar 

storage is virtually zero. The grid isn’t able 

to store electricity to keep itself in balance 

when demand forecasting is out — this is 

where storage could really help. Smart 

homes, smart PV systems and smart grids 

are the way of the future in my opinion. 

Has Australia ever been used as a test 

market for Fronius solar?

Yes, in the summer of 2013 sixty Fronius 

Galvo inverters were installed in Australia’s 

harshest areas. These ran for 6-8 months 

before we launched the product. 

Australia is a great test market — 

especially in summer. Oversizing of our 

inverters is one of our strengths because we 

build them to take a much higher DC load 

than required. One of the test systems we 

installed in Perth had 6.6kWp DC installed on 

a 3kWAC output and in the summer it was 

producing its maximum output from 8am 

until 7pm. We’ve learnt that if the products 

perform well in Australia, they’ll perform 

well anywhere. 

Above: Adrian Noronho will go to the other side of the 
Earth to show his clients the benefits of solar.

you’re a solar business and you can sell a 

hundred 5kW systems every month, it’s hard 

to justify working on a 500kW project for 

6-12 months. 

In countries where incentives haven’t been 

concentrating on smaller systems, there has 

been a more even spread. In large economics 

(such as India or China) where the average 

household disposable income is low, it has 

been more effective to start at the larger end.

Which Fronius technology has been  

selling well recently?

We’ve been very happy with the sales of the 

Fronius Eco range. Our 25kW and 27kW 

string inverters feature in the Fronius Power 

Package. The Fronius Power Package has 

been installed in projects from 50kW to the 

multiple MW range. Our biggest seller in 

Australia is still the Fronius Primo series for 

single-phase residential systems — we’re 

currently selling over 4,500 units a month. 
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SUPPLY SECURITY

You started in 1933 and as a maker of 

transformers must be fairly agnostic 

about how power is generated, so what 

has attracted you to renewables?

I’d say it’s a bit of a sweet spot. People are 

prepared to pay millions and millions in 

generating infrastructure — like the 240 

hectares of solar panels we have at Nyngan. 

That’s a huge investment but the reality is 

that every single watt that gets generated 

passes through our transformers. Project 

owners like that are more interested in 

performance — which is efficiency — and 

reliability, rather than saving a few dollars. 

You’re involved with the 340MW White 

Rock Wind Farm in NSW, under 

construction, and the Nyngan and Broken 

Hill solar farms. What are your plans for 

making the most of the vast number of 

new clean energy projects?

ARENA has approved 500MW of projects 

that have to be installed by February 2018, 

so there are some time-critical projects. Our 

estimate is in the next three years there’ll be 

10 times that scale of projects out there. So, 

5,000MW? That’s a lot of generating 

capacity. The utility-scale projects want to 

be in the transmission network so they can 

get their power to lots of places and not just 

be stuck with one little regional user. 

Do you keep an eye on proposed changes 

to the transmission network and what 

opportunities do you see there?

Yes, take wind for example. Those projects 

tend to be in places where it’s bloody windy 

and no-one lives, so the most suitable sites 

for those projects are where the network is 

really weak. Traditionally, in the coal-fired 

model, the generators were a long way away 

and they would send power to wherever it 

was needed. But the system got smaller and 

smaller depending on where the population 

was. Where these wind farms are there is not 

much infrastructure, so they have to start 

thinking about transmission lines. Events like 

what happened in South Australia [the 

blackout] start raising doubts about whether 

we have enough [transmission] and whether 

we need some redundancy in it. People are 

starting to think about some duplication or 

redundancy in there, but it won’t be for 

capacity it will be for reliability. 

Do you think the renewable energy target 

is a realistic goal? Can it be done?

Yes, I think it’s realistic. There are some 

things that will have to evolve in the network 

in terms of demand and supply; there will 

almost certainly need to be some storage 

mechanisms. One thing that is definite about 

PV is you get nothing at night. That is at 

least predictable. A lot of the interest at the 

moment is in these incredibly flexible 

solutions [such as pumped hydro]. Those are 

beautiful levelling devices that help fill the 

gaps when other things aren’t working.

Who are your competitors and what 

advantage do you have over them?

We’re competing with products brought in 

from overseas that typically come in 20-foot 

or 40-foot containers. They come like that 

because they’re easy to stack on ships. The 

reality is that when you have to put things 

inside things they provide an engineering 

challenge. The transformers get hotter, you 

have to be clever; if you have a space 

constraint you have to make things smaller, 

and that adds cost. Our alternative is we’re 

going to put it on an open skid and because 

we’re transporting them by road, so we don’t 

have any constraint. If it’s cheaper to be 24 

feet long because the things on it are a bit 

bigger, so be it. 

The other demand we are seeing is in data 

centres, which have started being built in 

Australia because the owners want political 

stability and reliable electricity. They are 

80MW customers. The NextDC data centre in 

the Jemena network in Melbourne is the 

second-biggest user of electricity in the 

network, after the airport. Things like that 

are putting demand on our products. If they 

want reliable electricity, then they want 

reliable transformers. It’s the very important 

and often forgotten characteristic of our 

networks. Everyone’s worried about the cost 

of electricity but it’s very important that it’s 

reliable — that it’s there when you need it. 

EcoGeneration speaks to Jon Retford, general manager of Wilson Transformers’ distribution 

transformer business unit, about the challenge of meeting the Renewable Energy Target.

NEVER OVERLOOK THE 
IMPORTANCE OF RELIABILITY

Jon Retford says the RET can be reached  
so long as the right connections are in place.
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PROFILE

the years. String inverters may not have had 

the same features and technology that a 

central inverter had, but they now do. 

Especially the Huawei inverters. Not only do 

they have the same features and functions, 

the cost of them has also come down. 

Now you have this benefit of a product 

that does the same functions, is easy to 

install, easy to ship, easy to maintain — so 

your capital costs are easy because you 

don’t have the big problems with central 

inverters on ground work and that sort of 

thing. Maintenance costs are lower because 

a standard electrician can be used for the 

swap out or maintenance of the inverter. 

String inverters have come to the point now 

where they match central inverters. 

Will there be enough skilled workers to 

work on all the projects planned in 

Australia over the next few years?

The EPCs [engineering, procurement and 

construction companies] are struggling. 

Everyone is looking for personnel to work on 

these projects, to design and build them. 

There is finance coming into the country, 

there are even more developers coming — 

like I say, it’s that perfect storm of things 

going on. Over the next couple of years it’s 

probably going to be a couple of gigawatts a 

year. The outlook is sunny!

The announcement that the Turnbull 

government is considering restricting 

issuance of 457 visas must be bad news…

GLOBAL PROJECT PORTFOLIO
Huawei Australia country manager Zygmunt Nejman talks about the bulging utility-scale solar 

project pipeline in Australia and the advantages of string inverter technology.

You’re a recent addition to the renewables 

landscape in Australia. What’s attracted 

you here?

The Australian market has come back to life, 

not just residential but also the industrial 

sector. Australia almost fell off the map, in 

terms of solar. When Tony Abbott came in he 

made it extremely difficult. That literally 

stopped any real solar activity, really, and 

wind. Any renewables took a hit. That was 

2012, 2013, 2014. For the last couple of years 

nothing happened, and that RET keeps 

coming closer. Now there is all this huge 

activity going on to get there.

Suddenly, things are happening. That risk 

has gone away, so the investors are there. 

Electricity rates are high, so returns are 

good. There is lots of sunshine, cheap land 

— that perfect storm of activity is happening 

right now. That makes it interesting again  

for us. Huawei has been very successful  

with its string inverters for many years, 

exceptionally successful in China but also in 

Europe and the US.

You mention political risk, what about the 

risk as subsidies slowly disappear?

Well, it [the RET and associated subsidies] is 

confirmed through to 2020. What happens 

after that is the question. 

With the pipeline of solar and wind 

projects do you see any problems filling 

demand for all the technology?

No, I don’t think there’s a problem. Where 

demand has gone up here it’s gone down in 

other places. For example, in France and 

Germany demand has cooled off, so it’s an 

opportune time for Australia to take 

advantage of that. The opportunity to supply 

the products for those projects is there. 

What difference does it make at utility-

scale when string inverters are used?

Obviously, the technology has changed over 

It does throw a wrench in the works a little 

bit, but where other countries have been 

cooling off — such as the UK — those projects 

engineers and whatnot could be interested 

in coming to Australia and providing that 

support. I don’t think there are enough 

engineers in the country to support it.  

I hope there are.

Huawei has been involved in some 

enormous projects around the world. 

Which regions do large-scale solar best 

and what do they get right?

Obviously China, where there are some huge 

projects still going on. In April Huawei signed 

an agreement with Adani for a 635MW 

project in China — that’s massive. In the US 

there are still a few 100MW projects going 

on. The European market has cooled off a bit 

since a lot of the subsidies have been cut. 

The viability of building a big project there 

has kind of gone away. 

China is still powering ahead, and India is 

steam-rolling ahead! At the same time 

subsidies are being turned off a lot of the 

costs are coming down, too. The goal is that 

when the subsidies are turned off it’s still a 

viable product. 

In Germany in 2000 they did a 20-year 

program with a regressive [subsidy] rate. 

They said, we know costs are high now but  

if we get everyone to work on [expansion of 

renewables] then by the end of the 20 years 

it will all be viable product. 

And it’s worked. It’s really worked. 

“Over the next couple of years  
it’s probably going to be a couple  
of gigawatts a year. The outlook  
is sunny!”

— Zygmunt Nejman, Huawei
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FORECASTING TECHNOLOGY

Accurate forecasting of cloud cover will help solar generators work in unison with retailers and 

networks to ensure a more stable grid, writes Solcast chief technology officer Dr Nick Engerer.

HOW TO STAY AHEAD  
OF THE CLOUDS

If you’re a proud solar owner (and 25% of 

Australians are), you may have taken an 

interest in tracking the performance of your 

system’s energy generation over time. 

Whether you use some fancy monitoring 

equipment, track your performance through 

some third-party software or just simply 

walk outside and check the diagnostics 

screen on your inverter, it’s getting 

progressively easier to pay attention to the 

energy you’re capturing from the sun.

As a solar data nerd (unite and be proud!), 

you’ll inevitably notice how much the energy 

generation from your PV systems varies 

from day to day, or even across the year. In 

the solar research community we refer to 

this as “seasonality” and “intermittency”. 

Seasonality refers to the change in the 

sun’s position in the sky across the year, 

lower on the horizon in the winter, higher in 

the summer, while intermittency is a bit 

more complicated. The latter term refers to 

two things: 1) the changing intensity of the 

sun throughout the day as well as its 

unavailability at night, and; 2) the 

interruption of sunshine by clouds.

While seasonality and intermittency do 

not impact the solar owner directly, the 

fluctuations in power output from cloud 

cover do have an effect on local electricity 

networks. Clearing conditions tend to push 

local voltages upward; cloudy conditions 

push local network voltages lower. 

Most of the time these effects are not 

large or noticeable because they are limited 

by a nifty science-y thing called “geographic 

smoothing”. This refers to the averaging 

effect of distributed solar power generation. 

A cloud which impacts your PV power output 

will not necessarily do the same for your 

neighbour’s PV system. This means that 

When a few hundred megawatts of solar 
generation undergoes a negative ramp event,  
the markets see a sudden jump in the regional 
demand and networks see changes in loads.
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overall, as one big solar team, many rooftop 

solar PV systems working together can 

actually provide reliable energy generation. 

Well, most of the time anyway…

COLLECTIVE RAMP EVENTS
Despite the benefits of placing rooftop solar 

across a regional area and smoothing out 

the impacts of individual clouds, there are 

still times where fast-moving, fast-changing 

cloud cover conditions mean that geographic 

smoothing no longer provides a solution. In 

my academic role at the Australian National 

University, I’ve published some research 

work on this where I’ve titled such 

occurrences “collective ramp events”  

— periods of time where the power output of 

all of the solar PV systems in a given region 

changes from low to high (positive ramp) or 

high to low (negative ramp) due to changes 

in cloud cover.

When you consider the hundreds of 

megawatts of solar rooftop PV installed in 

the urban areas of Australia, you can begin 

to understand why these types of events are 

important to understand (there is nearly 

1,000MW of solar installed in rooftops in 

southeast Queensland alone). 

When a few hundreds of megawatts of 

solar generation undergoes a negative ramp 

event, the energy markets see a sudden 

jump in the regional demand and local 

distribution networks will see changes in 

network loads/voltages in their control 

rooms. This leads to challenges managing 

our electricity markets and networks in 
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areas where large amounts of solar are 

installed. Without managing these 

challenges appropriately, limitations  

will inevitably be imposed on the allowable 

amount of solar capacity that can  

be installed. 

This is referred to as the “maximum 

penetration level” of solar PV. When the 

maximum penetration level is reached, it 

means that an electrical distributor may cap 

the total size of new solar systems, or even 

deny new ones altogether. 

LOOKING AHEAD
Thankfully, I have been working hard for the 

past several years on technologies which 

can solve these problems, and am dedicated 

to making sure the limiting of solar 

installations doesn’t happen. That’s why I’ve 

co-founded solar modelling and forecasting 

company Solcast, which is dedicated to 

smoothing the transition of the energy 

sector to high penetrations of solar energy 

generation and raising the total allowable 

levels of solar installed in our electricity 

networks. We’re big fans of solar power and 

we want to see it continue to be installed 

without restrictions.

Accomplishing these goals requires 

directly confronting the challenges of solar 

intermittency with new forecasting 

technologies. Solcast predicts changes in 

cloud cover across all of Australia (and also 

North America and Central America) 

through the use of satellite and weather 

model technologies. Over the near-term 

horizon (out to four hours ahead) we use the 

new, high-resolution Himawari 8 satellite to 

track and forecast the thickness and motion 

of cloud cover. The 1km2 resolution of this 

satellite and its 10-minute update cycles 

enable Solcast to forecast the power output 

of individual PV systems and then aggregate 

those forecasts across the regions where 

large amounts of solar is installed.

We’re accomplishing this through work 

with local utilities to map our solar 

forecasting technologies back to the 

electrical grid, so that the future generation 

of solar in each neighbourhood and 

community is precisely known.

KEEP UP WITH THE CLOUDS
Our company strategy is to pair advanced 

knowledge of those fast-moving, fast-

changing cloud cover conditions to offset 

the big changes in rooftop solar power 

generation by partnering with other 

companies who supply energy storage, 

smart inverters and demand management 

solutions. It’s all part of a big plan in teaming 

up for the solar powered future, where we 

use foreknowledge of solar intermittency to 

coordinate the behaviour of the future grid. 

And as a solar (and/or storage) owner, 

householders get to be a part of that effort 

by simply collecting the glorious sunshine on 

their rooftops. 

You can sign up for our solar forecasting 

API service for free at solcast.com.au. See 

you there! 

Dr Nick 
Engerer  
is co-founder  
of Solcast and  
an academic  
at Australian 
National 
University.

Above: An approaching cold front with fast-moving, fast-changing cloud cover conditions approaches the urban 
regions of South Australia on March 29. The cloud deck resulted in hundreds of megawatts of reduction in rooftop 
solar generation across South Australia in less than two hour, Solcast says. The colour scale shows increasing 
cloud thickness from white through to purples.

SATELLITE RECORD OF CLOUD OPACITY OVER SOUTH AUSTRALIA
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GRID SERVICES PANEL

A panel discussion hosted by renewables business mentoring program EnergyLab  

looked at ways clean energy technologies could help to control voltage instability,  

frequency volatility and inertia in the grid.

RENEWABLES TO THE RESCUE

Can clean energy technologies provide 

the grid with all the services it needs? 

It’s a good question, especially when you 

consider that renewables are often targeted 

by detractors as the cause of many problems 

with frequency control and voltage stability. 

If clean energy technology can solve some of 

these problems, the transition to greater 

reliance on solar and wind generation should 

happen at a faster pace.

Well, that’s what you’d hope to happen. 

But could it be? EnergyLab hosted a 

discussion where experts from the industry 

were asked which services should be 

priorities for the grid and where they 

predicted solutions should come from. 

Chris McLean of Energetics picked on 

voltage regulation, for a start. “In terms of 

renewables it’s the ability to have almost 

instantaneous demand response,” he said. 

“We don’t have great incentives to do that at 

the moment, but … better communication 

networks and better IT systems will allow us 

to have demand response signalling, market 

signalling and almost instantaneous demand 

response.” When data is released into the 

grid, the variability of renewables and 

associated voltage fluctuations will become 

an optimisation problem for a distributed 

network of smart energy management 

systems. Where there’s a solvable problem, 

there’s a solution.

The integration of decentralised 

generation into the grid is a major field of 

study at the Institute of Sustainable Futures, 

said research principal Dani Alexander. In an 

expanding distributed generation scenario, 

“which the traditional grid was not built for,” 

she said, the key to success is in allowing 

voltage and frequency regulation services to 

be provided by new technology “that exists 

and will exist into the future”.

Leesa Blazley recalled recent work in her 

former role at AEMO which looked at 

auxiliary services with a focus of integrating 

renewables into the network. “Particularly 

we need to think more about diversity of 

technology in the systems and really 

broaden our minds as to what else can 

contribute to auxiliary services,” she said, 

suggesting demand management, deferent 

types of generators that might reduce 

inertia and fast frequency response. “We’re 

looking at diversity of technology and 

diversity in location as well.”

Services is in our national electricity 

objective, said Iain MacGill of UNSW, “and it’s 

always worth keeping in mind the grid’s job 

is to serve us, not us to serve the grid. That 

then raises the issue: who needs those grid 

services?” The fact it is consumers who rely 

on grid services has important implications 

about who should pay for delivery, he said.

Voltage regularity

As solar PV has become more ubiquitous 

on suburban rooftops networks have noticed 

hotspots of voltage irregularity as systems 

export energy into the grid. Can this problem 

be ironed out before regulators see it as an 

excuse to limit solar expansion?

Alexander’s colleagues at ISF has been 

researching the problem, looking at how 

inverters along branches of networks with 

plenty of installed solar can be orchestrated 

to minimise ups and downs in voltage (where 

it often drops approaching the end of a line). 

“Keeping voltage within stable limits is very 

important for the grid,” she said. “If it’s too 

high, it may damage electronic equipment; if 

it’s too low, the lights may dim.” 

ISF’s research seeks solutions to voltage 

irregularity through calibration of residential 

solar systems that have storage and energy 

management systems. “Traditionally these 
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voltages have been regulated through other 

pieces of equipment, with the cost passed on 

to the consumer,” she said. As voltage issues 

rise, there are two options: limit the amount 

of solar installed, or; the network could 

invest in additional components and pass 

the cost to consumers. 

ISF is working with networks in Victoria 

and NSW to find a way they can access solar 

households’ data and co-ordinate their 

energy exports to minimise voltage 

irregularities while rewarding the customer 

and the networks. One of the hurdles she 

describes is deciding what is the true value 

of a voltage regulation service from each 

site. “We’re still at an early stage,” she said. 

“These services are there to be had; the trick 

is in monetising these services.”

SOLAR ‘CARES ABOUT VOLTAGE’
Things have changed since the old days, says 

MacGill from UNSW, when the networks paid 

little attention to voltage. “It used to be, OK, 

if people’s lightbulbs burn out too quickly 

the voltage is too high; if the fridge won’t 

start the voltage is too low,” he said, poking 

a bit of fun at the past. But solar has 

changed all that by showing itself as a 

technology that “looks at voltage and cares 

about voltage”. 

The benefit to installing solar and 

batteries is lower energy bills, said McLean 

of Energetics, “but  there really isn’t a 

financial incentive to install the command 

control system you need to [reduce network 

voltage irregularity] at a large scale.”

It’s easy enough for a single household 

with solar and batteries to load-shift or 

batteries, she said, will be a part of the 

solution to containing them. The amount of 

storage required to satisfy “system 

adequacy” is relatively low until the day 

renewables make up about 40-50% of 

supply, she said. But storage can be relied on 

as a tool to settle frequency at unexpected 

times where there are big fluctuations which 

really throw out the frequency, such as 

storms. “That’s where we talk about inertia, 

and the need really comes from in a high 

renewables future,” she said. “That’s the 

biggest need we identify.”

FASTER AND FASTER
If dispatch can be shortened to hundreds of 

milliseconds, “you need less inertia,” MacGill 

at UNSW said. He sees hope in solar-and-

storage systems he’s visited where there is 

no synchronous spinning generation. Sure, a 

1MW solar system with 6MWh of storage in 

Western Samoa is much smaller than the 

NEM, but it works without any synchronous 

generation, as do the 10,000 off-the-grid 

households around Australia. 

“In a very strange way it sort of suggests 

the problem’s not 100% renewables, it’s 

transition,” he said. 

“How is the existing stuff going to behave 

as we push renewables up?”

The answer will be revealed. In time. 

The panel was sponsored by recruitment 
services company Freshwater Group.
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perform instant demand response, but for a 

network of such households to relinquish 

some control of their systems to a central 

command mechanism is going a bit far — 

unless there is a reward. “You need a 

financial reason for them to want to do that.”

At the moment, he said, there is no 

financial incentive for the gentailers to enter 

this market “unless they are forced to”.

FREQUENCY RESPONSE
The balance of electricity supply and 

demand is what makes the world go around. 

What is glibly referred to as “frequency 

response” is largely set by large 

synchronous generators spinning between 

1,500 and 3,000rpm and effectively setting 

frequency on the grid, MacGill said. “If the 

amount of power being pushed in from 

generation is exactly the same as that being 

taken out by loads, plus losses, frequency is 

stable.” Frequency changes, or course, when 

there is an imbalance between supply and 

demand. If it’s a case of a fall in load, the 

power has to go somewhere — and that when 

the rotating machines (and frequency) start 

to speed up, MacGill said. 

“Electricity industry operation is this 

complex, delicate and continuous task of 

basically trying as much as possible to 

balance energy being pushed in and energy 

being taken out,” he said. “If you are not 

doing that successfully then frequency 

starts to move.”

It can happen very quickly, and the rate of 

change of frequency, or RoCoF, is a major 

concern for generators and networks 

because of the inertia in a system of heavy 

objects spinning at enormous speed. “The 

harder the frequency tries to change, the 

more the inertia tries to fight back.”

How can renewables help? With dispatch 

times measured in seconds, yes, they can, 

but part of the challenge is what to do about 

the very, very fast frequency control when 

deviations first start to take off. “That is the 

question,” he said.

Alexander at IFS won’t commit to 

predicting an end to the problems of 

frequency response and inertia — which can 

never be overcome completely — but 

“Solar is showing itself as a technology that  
looks at voltage and cares about voltage”
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SO MANY  
CLEAN ENERGY PROJECTS,  

SO FEW 
WORKERS

A surge in solar and wind projects is great news if we’re serious about hitting the renewable 

energy target, writes Jeremy Chunn, but where will all those busy builders come from?

job
vacancies
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The large-scale solar map in the April 

issue of EcoGeneration showed 418MW of 

plants under construction, already beating 

the 314MW commissioned, but hinted at an 

astonishing 6,600MW of projects in the 

pipeline. Whether they’ll all get built no-one 

knows, but the trend is for major expansion. 

And that’s just solar. The wind sector is also 

picking up thrust.

It seems certain that the engineering, 

procurement and construction companies 

competing for work will also find themselves 

competing for workers.

“For quite a while the sector was quite 

depressed, so it was easy to find people but 

there weren’t many jobs for those people — 

but the situation is pretty much flipped on its 

head now and there’s a tidal wave of projects 

all about to kick off at the same time,” says 

Rob Lawrence, director of renewable energy 

at recruitment company ACRWorld Australia.

Lawrence says employers who are flexible 

will be more likely to find who they’re looking 

for. Companies that are not fixated on 

finding “like for like” candidates with 

experience in wind and solar, and that can 

recognise the value of transferrable skills 

from other industries, such as mining, gas or 

oil, will find they have more options. “It’s a 

different challenge,” he says.

“The skills to build a project — in terms of 

construction management, scheduling, 

procurement — they’re all interchangeable,” 

he says. “It doesn’t really matter what you’re 

building, those skills can be applied to 

different areas.”

The ability to adapt to working in remote 

areas, and to be well versed in health and 

safety issues, come naturally to workers with 

experience in any resources industry.

Lawrence tips workers in oil and gas as 

particularly ripe for cross-pollination of 

skills. “The type of construction it is, it is 

very transferrable into renewables,” he says. 

“But there are definitely barriers.” For a 

start, workers coming out of the fossil fuel 

resources boom have lofty expectations of 

what they should be paid, “so it’s about re-

educating them in terms of what a fair salary 

for the trade is within the renewable sector.” 

A former gas or oil worker’s resentment 

about taking lower pay in a sector that is 

slowly clawing market share from dirty fuels 

is one thing, but joining the renewables 

crowd can also feel a bit like they’re joining  

a religion. People who work in clean  

energy are almost evangelical about the 

possibilities of wind and sunshine, whereas 

oil and gas workers display little positive 

emotion about taking what’s in the ground. 

“They don’t meet up very well, those two 

types of people.”

But raw ideology has its limits, and as 

renewables become mainstream Lawrence 

feels the sector has a responsibility to 

welcome any and all recruits who join the 

fray. “It helps with the engagement of more 

and more people within renewables, which 

helps with selling that story about 

renewables to more and more people.”

The boom in projects has started, he says, 

first in Victoria and then “a massive tidal 

wave of projects”, wind and solar, all the way 

down the east coast, will kick off about the 

same time later in the year.

There can be genuine constraints when a 

bunch of construction jobs happen at once. 

Will there be enough cranes to hoist 

propellers into place if five wind farms are 

being built in the same state at the same 

time? But Lawrence doesn’t see human 

resources as a constraint. “You just need to 

think a little bit more laterally about 

transitioning people from other areas,” he 

says. “It makes no sense that you’ve got all 

these people out of work in mining and oil 

and gas construction, and then a booming 

renewable energy sector that’s crying out 

for people. Why would you bring people in 

from overseas? It doesn’t make sense.”

He doesn’t think salaries will be pushed up 

that much, and there’s no way wages will 

lead to cost blowouts — especially as the cost 

of technology keeps dropping. 

PASS THE PANEL
“There is a heck of a lot of projects being 

developed across utility-scale wind and 

solar,” says Phillip Riley managing director 

Scott Robinson. 

“There is a shortage of junior 

development people. The industry suffered 

quite a bit a few years ago; there were a lot 

of redundancies but not a lot of hiring, so 

there isn’t a great deal of young people 

coming through. There’s a gap there.”

Robinson says there is an opportunity to 

hire people who have worked on other types 

of infrastructure projects and hope that 

their skills are transferable to renewables. 

“There is a shortage of talent there, but we 

can get over that. It will take companies 

being open-minded about transferrable skills 

and experience. That’s the key.” A bit of 

extra training may also be required. 

There is a lot of demand for senior 

development managers, Robinson says, but 

he is confident they can be found in 

Australia. He admits some recent hires have 

been sourced from offshore but says his 

preferred strategy is to track down 

Australians or New Zealanders who were 

attracted by projects overseas and lure  

them back. 

“Three to five years ago when there were 

no jobs they had to find work, and they found 

a heck of a lot of work in Asia and other 

parts of the world,” he says. “Now a lot of 

them are very happy to come home because 

there are jobs, but they are quite well-paid 

jobs these days.”

The challenges in the construction and 

commissioning recruitment area will be in 

design, he says. “Some of the utility-scale 

solar projects that have been constructed or 

are being designed now, some of that work is 

being done offshore,” he says, citing 

European-based EPCs that win a mandate in 

Australia and take a lot of the work back 

home to do.

“All the engineering consulting firms want 

these types of resources at the moment — 

around the 10-years [of experience] mark, at 
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If the renewables industry is a little 
anxious about the massive pipeline 
of projects to be built this year and 
next, the Turnbull Government’s 
abolishment in April of 457 visas 
would have sent a chill up its spine.

The reforms, which will be phased 
in by March 2018, will see the 457 
visa replaced with the Temporary 
Skills Shortage visa — to “prioritise 
Australian workers”, the Department 
of Immigration and Border 
Protection says. (And to appeal to 
Pauline Hanson’s supporters, some 
in the media have assumed.)

It’s too early to suggest the 
changes will put the brakes on the 
transition to renewables by slowing 
the deployment of solar and wind 
plants, but it sometimes pays to be  
a bit scared.

“Let’s go on a worst-case scenario, 
where engineers are no longer 
allowed in,” says Michael Green, 
director of Sydney-based specialist 
renewable energy recruiter Bradman 
Energy & Carbon. 

“Let’s face it, if you take 
engineering out of renewables that’s 
half the sector gone.”

The new visa is split into two 
categories: short term and long 
term, each with its own list of eligible 
occupations. 

The Short-term Skilled Occupations 
List, for roles up to two years, and 
will be updated every six months 
based on advice from the 
Department of Employment. 

The Medium and Long-term 
Strategic Skills List, for up to four 
years entry, contains occupations 
assessed as being “of high value to 
the economy”.

Green says the local market for 
skilled workers is thinning out.

“Up until now employers in 
renewables have had the comfort of 
saying I just want renewables 
experience, and they get it,” he says.

“They’re still saying that, but 
locally available talent has just about 
dried up.”

It’s a good time for Australians 
who ventured overseas to chase jobs 
when the sector went quiet during 
Tony Abbott’s reign to return, he 
says. Renewables workers from 
around the world who have previous 
experience in Australia will also be 

tempted back. “We’re soaking up 
people like that,” says Green, who 
recently placed a German technician 
with more experience clocked up in 
Europe than during his previous 
stint down under. 

“They’ve just gone to where the 
good work is — we’re attracting 
those types of applicants now.”

The next step is to weigh the 
merits of people with great 
supporting skills but no experience 
in renewables. “That’s where we’ll 
have to go,” he says. Experience in 
construction is what holds 
applicants in good stead, he says, 
and it doesn’t matter whether that 
was earned in mining, oil or gas. 

“I interview people a lot who 
came from another sector but have 
built their first wind farm and done 
it on budget and on time. The 
clients who have insisted on 
renewables experience only will  
be fairly easy to shift into being a 
bit more open towards the 
backgrounds of the people they  
look at.”

What does the change in red tape 
mean for engineering, procurement 

WILL THE ABOLITION OF 457 VISAS THROW A SPANNER  
IN $7.4 BILLION OF CLEAN ENERGY PROJECTS?

The clean energy projects pipeline is enormous ... and the federal government is  
in a mood to mess with visas for skilled workers. Is trouble brewing for EPCs?
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the principal level within the consulting firms 

— there is a shortage of those types of 

people … or you need to be creative about 

how you find them.”

The past 12 months has seen upwards 

pressure on salaries, with the example of a 

role requiring five years’ post-qualification 

experience demanding $150,000 whereas a 

year ago $120,000 would have been 

sufficient to fill the post. “I would expect 

salaries to increase, yes, but how much  

I really couldn’t comment.”

Recruiters have to go beyond the usual 

avenues of Seek or LinkedIn, he says, and 

wring the most they can out of social media 

and niche job boards and news sites. “We 

need to be creative about how we engage 

with people in this sector,” Robinson says. 

“Renewables is a very motive industry, so 

people want to help each other out and 

progress the industry.”

Phillip Riley is also working on partnering 

with a registered training organisation “to 

give us market-ready candidates”.

WELCOME TO AUSTRALIA
Polyglot Group general manager of energy, 

infrastructure and German clients  

Jan Rieche says there are simply not  

enough project managers, electrical 

engineers or the local help required to 

assemble 100MW solar power stations in  

the middle of nowhere.

“These are serious challenges for EPC 

companies,” he says.

Polyglot’s strategy is to cast its recruiter’s 

net here and offshore, with workers sourced 

from overseas perhaps also being tasked to 

train local workers.

Workers prepared to relocate to Australia 

temporarily will need visas. In April the 

Turnbull Government sent a bit of a chill 

through the industry when it abolished the 

457 visa, which allowed up to four years’ 

entry for highly skilled workers, such as 

engineers. The new entry requirements will 

be phased in over the next 12 months but so 

far it looks as though electrical and 

engineering skills are still needed in 

Australia (see story on opposite page).

Rieche says a recruiter’s involvement  

in applying for a visa on behalf of a 

candidate may add about two to four weeks 

to the process. 

A jump in construction activity matched 

with a shortage of skilled workers will likely 

push wages higher. “We’re experiencing, 

probably over the last three months really, 

almost a mini explosion of wages for people 

with experience.”

A project manager with a medium level of 

experience who may have signed up for a 

base of $110,000 will nowadays command 

between $140,000 and $150,000, before 

incentives and allowances for working on 

site, he says.

Offshore, Rieche says Europe is a good 

source for skilled renewable energy workers, 

particularly the UK (following changes to 

feed-in tariffs which saw the industry shrink 

last year), Germany and Italy. Closer to 

home, Japan and China are likely to harbour 

plenty of talent.

Workers around the world who keep tabs 

on which regions are hot and which are not 

will know Australia is “supposedly or really 

booming”.

About three or four local recruiters 

specialise in renewable energy, he says, but 

between 10 and 15 claim expertise in it. “The 

real problem at the moment is that it doesn’t 

matter how many recruitment companies 

there are, the people just aren’t there. That’s 

the issue,” he says. 

“Some of those people are getting pretty 

annoyed getting a call every day saying 

there is a new entrant in the market looking 

for a senior PM.”

Polyglot also provides HR advisory and 

immigration advice. “We try to give local 

companies as well as overseas companies as 

many options as possible.” 

and construction companies that 
are gearing up for a long-hoped-for 
boom in investment? So far, not 
much. The list of occupations that 
allowed entry to Australia under the 
457 regime has been cut from 651 
to 435 for the Temporary Skills 
Shortage visa class. Luckily, 
engineering and electrical skills still 
make the list.

Green expects international 
interest in Australian positions from 
Europe, South America and South 
Africa. He also recruits in Australia 
and around the world for positions 
in Asia, where he opened three 
years ago. “Asia has proved a real 
gem,” he says. “I got in at just the 
right time and the business has 
been growing ever since.” 

It’s easier to get foreign nationals 
into Asia than into Australia, he 
says. “Indonesia has just built its 
first wind farm,” he says. “It’s about 
to build its second.” 

He expects less than 10% of 
Australian vacancies will be affected 
if engineers are ever left off the  
list of eligible skills in the future  
(on estimates of past client 
sponsorships of successful 
applicants). 

The lists of eligible occupations 
will be updated every six months, 
the Department of Immigration 
says, which will make long-term 
planning that much more risky. 

“We’ve got a lot of people who 
have been underemployed a long 
time in this sector, so clients have 
been soaking that under-
employment up,” he says. 

“We haven’t had to go overseas 
[to recruit].”

In the short to medium term, 
Green says it might not be such a 
big deal if engineers for example 
are left off the list of eligible 
occupations. “We’ve got enough 
engineers with complementary 
skills [in Australia],” he says. “If you 
can build some kind of gas-fired 
plant [for example], you can build a 
wind farm — all they need to be 
given is the opportunity.”

A project manager who may have signed up for  
a base of $110,000 will nowadays command 
between $140,000 and $150,000.
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TODAY’S MENTAL ENERGY WILL 
POWER TOMORROW’S GRID

A NEW ENERGY MARKET

Dr Phil Blythe 
is managing 
director and 
founder of 
GreenSync.

Don’t be afraid to think big, writes GreenSync founder Dr Phil Blythe, because the  

future of the NEM requires a psychological shift in how we think about energy.

It’s no surprise that the National Electricity 

Market (NEM) and its operations, processes 

and quirks are being scrutinised as part of 

the Finkel Review. We’ve been trying to 

crease out some of its imperfections for 

years, agitating for reform and change that 

would allow new innovations and 

technologies to be integrated into the grid.

The simple fact is that the NEM has not 

kept pace with the advancements that have 

occurred on the fringes, or the “grid edge” 

as our US counterparts termed it. 

As an industry, we’ve persisted with old 

infrastructure beyond its operating life, 

shunned opportunities for better demand 

management and deliberated policy changes 

that have largely fallen victim to political 

football. Focus has been on tinkering at the 

edges rather than envisioning a future 

whereby Australia is a global leader in 

energy technology innovation. 

FINKEL OPENS THE FLOODGATES
With over 360 responses received by Dr Alan 

Finkel in response to the Independent 

Review of the Future Security of the National 

Electricity Market, it’s clear there are other 

players in the industry who are advocating 

for change. 

No doubt there’s a great diversity of ideas 

being put to the Finkel team about how we 

can secure our future energy supply, but if 

there’s one point we can all agree on it’s that 

the evolution to a cleaner, more affordable 

and secure system is already underway. 

Steering our industry onto a new path is 

no small feat that will take the lot of us to 

effect. While governments and regulators 

tinker with market levers to lower costs, 

enhance security and reduce emissions, 

discrete actions focused on a quick fix will 

leave the industry on its back foot. So rather 

than play catch up and dust off old policy, we 

have to think bigger. We must be bolder in 

our ambitions to create a secure NEM. 

There is a lot to fix right now, and a lot to 

plan for — Australia is a hotbed for energy 

innovation, as evidenced by our world-

leading position in household solar uptake, 

our appetite for wind farms and the fact 

battery manufacturers are eager to get a 

foothold in the growing storage market. 

As a nation, we have the opportunity  

to demonstrate global leadership in  

re-designing an energy system. 

Doing nothing, however, is not an option 

— Australia will end up with prohibitively 

priced energy, a massively affected 

manufacturing sector, and widespread 

energy poverty.

PATCH THE IMMEDIATE CAPACITY 
SHORTFALLS WITH DEMAND-SIDE 
MANAGEMENT
Whilst we work on a medium-term plan, we 

need to move swiftly and decisively to put 

500MW to 1GW of demand side management 

into the NEM. The theory is that this will put 

sufficient downward pressure on wholesale 

prices and mitigate the economic damage 

that would result from a 25% increase in our 

electricity bills across eastern Australia. 

Most importantly, demand side 

management can be implemented quickly 

over the next one to two years, can include  

a wide range of technology such as  

backup generation and battery storage,  

and is by far the most cost-effective way  

to patch the capacity shortfalls in the 

wholesale market. 

SUPPORTING NEW INNOVATIONS 
AND MARKETS
In an industry where technological 

advancements are the catalyst for 

significant change, collaboration between 

regulators and vendors is crucial. We have 

the innovators among us who are exploring 
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new business models, yet as an industry  

we are still looking in the rear vision mirror 

— watching our existing national energy 

market and rules to see if they adapt to the 

changes we need. 

Our regulators will need to show more 

leadership by supporting new innovations, 

setting a faster pace and allowing some 

regulatory freedom as new business models 

find their feet.

DISTRIBUTED ENERGY SUPPORTING 
OUR GRIDS
Finkel’s review will need to closely examine 

the key obstacles to demand-side activity in 

the sector and propose recommendations 

that enable demand response to fairly 

compete with supply side initiatives. 

The introduction of the Regulatory 

Investment Test for Distribution and 

Transmission (RIT-D and RIT-T) was a stake 

in the ground for demand response in the 

Australian energy market and GreenSync is 

proud to be the first company to be awarded 

a RIT-D project by United Energy. 

The Mornington Peninsula Community 

Grid project is a landmark demand response 

and energy storage project that will allow 

United Energy to defer a $30 million network 

upgrade. The project will support the long-

term affordability and sustainability of 

Mornington Peninsula’s electricity supply. 

This is not only significant for the money it 

will save but represents an important shift 

within the industry, towards managing our 

existing assets better and integrating new 

technologies for a fraction of the cost of a 

major build. The innovative thinking that led 

to the awarding of this project needs 

renewed momentum so similar projects can 

be rolled out across Australia and demand 

response can become the norm rather than 

the exception in our energy market.

To encourage more of such projects, we 

need to strengthen support of the RIT 

processes by better qualifying the biggest 

risk in any large infrastructure project — the 

risk of a stranded asset. Technology is 

rapidly changing the energy landscape and 

many long-term investments begin to look 

shaky if these infrastructure assets are no 

longer needed in 10 years’ time.

WHAT NEXT?
So where do we go from here? Disruption is 

needed to lead the NEM into the next 

generation. A new mindset is needed to 

nudge us from obsessing about “market 

reform” to focus instead on “new market 

creation”. The future of the NEM is about 

thinking big, embracing change, and igniting 

a psychological shift in understanding our 

new roles in the transformed energy system. 

We’re confident that the Finkel team will 

propose the new supporting structures 

needed to fast-track the energy landscape  

of the future. 

We need to strengthen support of the Regulatory 
Investment Test processes by better qualifying 
the biggest risk in any large infrastructure  
project — the risk of a stranded asset.

Offering courses recognised by the Clean 
Energy Council for accreditation in Solar 
Grid-connect Installation and Design and 
Solar Grid-connect with Battery storage in 
Cairns, Townsville and Brisbane.

Our courses are delivered by an 
Electrical Contractor and designed 
for Electricians. The Trainer focuses on 
current and emerging technologies and 
how to do the job right.

Call Jeff today on 0417 077 276 or visit our website for course dates,  
information and client testimonials www.electrotraining.com.au

RTO 31673

SOLAR TRAINING
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PANEL PARTICIPANTS

Reece Stephens, director utilities, 
Commonwealth Bank of Australia 

Alexandra Campbell, principal, 
Avoca Capital Advisors

Chaired by Clean Energy Council 
CEO Kane Thornton

The shift to renewable energy is happening because the 

resources are free and the technology is non-polluting. For 

financiers, however, the sector can seem murky. A Clean Energy 

Council panel heard about the risks and opportunities.

CLEAN ENERGY,  
RISKY RETURNS

Kane Thornton, Clean Energy Council: 

We’re only four or five months in to 2017 and 

we already have $7.5 billion and over 

3,500MW of large scale projects alone, 

which is an extraordinary achievement by 

the industry in a very short period. It’s an 

extraordinary moment in time and there is 

incredible activity in the industry, and may it 

continue. Alexandra, could you start by 

sharing some perspectives on the market 

from an equity vantage.

Alexandra Campbell, Avoca Capital 

Advisors: There is no doubt a huge draft 

towards renewable projects. They’re largely 

infrastructure projects, or considered by the 

infrastructure side of the equity equation, 

and so we’re still really looking for that 

surety of revenue coming off it … the risk 

and return have to fit into our [range] of 

what infrastructure needs to [deliver]. 

We’re looking for offtake arrangements — 

there is still a strong reliance on that at the 

moment. They are certainly happening in the 

market and a few are quite exciting.

Thornton, CEC: Reece, what’s your 

perspective from a banking context?

Reece Stephens, Commonwealth Bank of 

Australia: We’ve seen a massive uptick in 

the number of transactions we have been 

asked to look at. Since [the] Paris [UNFCCC 

agreement] and with bipartisan support, it’s 

certainly helped things along.

As banks, the number one rule is being 

repaid, and so generally before we put  

a large amount of leverage in we’re going  

to need some sort of PPA [power purchase 

agreement] arrangement. We are not seeing 

an enormous amount of activity from the 

gentailers. The other theme we’ve seen is a 

lot more international equity and sponsors 

coming to Australia. We are seeing a lot 

more requests from people asking can they 

come down and build a merchant plant and 

get 50-60% debt funding, which is still a bit 

of a difficult thing for the banks to consider.

Thornton, CEC: In terms of those debt-

equity ratios and the merchant risk, 

historically there was a period where a 

number of projects were built the merchant 

model, so do you see a return to merchant 

any time soon?

Stephens, CBA: We are at a time where  

we are seeing massive technology change. 

Wind turbines are getting massively larger. 

We’ve seen solar costs come down 

dramatically in the last two years.  

I think forecasting power prices is fraught 

with danger. We are building renewable 

farms that have 25- to 35-year asset life 

now, and the RET only goes to 2030, so 

already the banks are taking a fair amount of 

merchant risk post 2030. But given the 

uncertainty with the technology and the 

falling prices I don’t think we’re at the point 

where we’ll see banks come into a 100% 

merchant environment. 

Campbell, Avoca: [There is also] the risk in 

policy change. It’s not so much the 2020 

target as what’s going to happen after 2030. 

It’s very hard to rely on what the revenue 
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stream’s going to be, particularly with the 

spot price. There is a lot of speculation  

that the government will need to step in  

to pull those energy prices down. Anyone 

who is relying 100% on merchant prices  

will probably be out of the market on a 

renewable project at the moment.

Thornton, CEC: I’m interested in your views 

around innovation in financing and maybe 

your comments about the role of the CEFC 

to date.

Campbell, Avoca: One of the things that  

is starting to happen is more focus on 

breaking it up into the stages of 

development and operation of a renewable 

asset. You’re looking at development,  

which is probably more a private equity-type 

play, then the capital in there is getting 

recycled into a long-term holder, typically  

a superannuation fund [attracted by] 

revenue certainty and who can hold it for  

the long term. That’s happening more and 

more, which is good to see.

Stephens, CBA: We’re seeing banks are 

taking merchant risk, in that there might be 

a PPA for half of the plant, so they’ll develop 

double the size what the PPA is because the 

banks can rely on that part that is 

contracted. More and more we are being 

asked to look at merchant. Probably what is 

going to happen over the next few years is 

that slowly banks possibly will begin to look 

at what is a cashiering mechanism, where we 

get to benefit from the upside that is there  

in the spot price. 

Thornton, CEC: In the US there has been a 

shift towards big energy consumers moving 

to a direct procurement model. From an 

equity or debt perspective, what are your 

views around those models? Will we see this 

happen in Australia?

Campbell, Avoca: There have been a few 

announced in Australia, and again it’s about 

that breaking up and who can provide the 

lowest cost of capital. One of the issues  

with offtake, particularly with solar 

technology, is it’s a declining cost 

RISK AND THE ROLE OF THE CEFC

Financiers are right to focus on risk in clean energy  
when they have to answer to investors who may be lulled 
towards “safer” asset classes, regardless of their  
long-term benefits to calling a halt to emissions. 

That’s why the Clean Energy Finance Corporation 
exists in the first place. Without it, the cost of clean 
energy technology in Australia would not have dropped 
as precipitously as it has — and the RET target would be 
farther away as a result.

CEFC chief origination and transaction officer Ludovic 
Theau says renewables generation assets should be 
thought of as an asset class very similar to infrastructure 
given the long, but finite, life of the assets. 

“Asset lives are typically in the 20- to 30-year range 
with varying degrees of risk,” he says. 

“A key risk driver for renewables is the level of offtake 
a project has secured, with fully contracted transactions 
being perceived as far less risky than completely 
uncontracted transactions.” 

Traditional financiers who are concerned where a 
project’s revenue is tied to the spot market may have 

reason to be wary, he says, but solutions can be found. 
The CEFC has been pioneering merchant-style financings 
in the Australian market, he says, but to reach a point 
where a debt provider can accept that risk requires a 
significant investment in understanding the market.

“Merchant projects can be de-risked for the debt 
provider through simple mechanisms like lower project 
leverage,” he says, “but this is still a challenge for  
many financiers.”

He’s more optimistic about the market for power 
purchase agreements. “The PPA market is markedly 
improved from where it was in 2014 and 2015, when 
almost no-one was writing PPAs as a result of the 
perceived political risk surrounding the LRET.

“We’re now in a state of the market where electricity 
and REC prices mean retailers can secure supply at much 
lower rates through a PPA than they can if they need to 
purchase through the spot market. We are observing 
many PPAs being written for $80 or less when the 
bundled spot price for electricity and RECs was over 
$200 last quarter in some NEM regions.”

“More and more we are being asked to look at 
merchant [offtake models].”

— Reece Stephens, Commonwealth Bank

technology; the motivation to do it today 

instead of tomorrow, when you might  

get a better output for it, might stall  

some decision-making. And there has also 

been regulatory uncertainty in Australia 

[which introduces uncertainty about  

pricing], so if you enter into a 30-year  

PPA today, particularly if the off-taker  

is a listed entity it must ask what that will 

look like in a couple of years’ time.

Stephens, CBA: That’s probably an  

area where there is a little opportunity  

for innovation, and that is in the aggregation 

… That might be something that happens  

in the future but there are difficulties 

associated with that because these  

guys want a certainty of load and  

sometimes the renewables can’t always 

provide that. 

That’s one of the elements that will have 

to be overcome. 
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The commercial and industrial solar 

sector is getting very busy, pushed 

along by requests for storage. Installers 

will be working hard for that money, 

however, writes Jeremy Chunn.

HOW TO RIDE  

Australia is leading the way when it comes 

to residential solar but the commercial 

and industrial sector is well behind.

By the end of 2016 the commercial and 

industrial sector accounted for 32% of all 

installations under the small-scale renewable 

energy scheme, almost a 20% increase  

from 2015.

Why the big difference? Maybe business 

managers aren’t as touchy about their 

electricity bills as householders, or perhaps 

they were waiting for the cost of solar to fall 

into a territory where it ticked all the boxes. 

Whatever the case, the attitude among 

business owners is changing. For more and 

more of them the time has come to get 

serious about making their own electricity.

The growth in commercial and industrial 

installations is “definitely happening,” says 

GEM Energy CEO Jack Hooper. As managers 

become more aware of their energy needs 

Hooper says it’s becoming easier to sell 

commercial systems than residential ones.

“What we’ve really seen in the past 12 

months is a shift in mindset,” he says. 

“People are less hesitant about it now.” He 

attributes this lift in awareness to solar’s 

penetration in the domestic market. “There 

have been a lot of success stories of people 

Solgen Energy Group head of business 

development Angie O’Reilly has seen a big 

shift in the types of inquiries for commercial 

work, extending up to megawatt scale. 

“We’re picking up a lot of tenders at the 

moment,” she says.

Solgen recently completed projects for 

Adelaide Airport and Canberra Hospital and 

is working on a 1.5MW installation for 

Woolworths in Dandenong. “It been a big 

shift for us in the last six months to doing a 

lot of those bigger jobs,” O’Reilly says. 

Photon Energy business development 

manager Robert Ibrahim admits the 

knowledge about solar among commercial 

and industrial business owners is still a bit 

patchy. Some get it and some don’t, with 

costs, payback periods and percentages of 

self-consumption being particular areas 

THE COMMERCIAL  
SOLAR-AND-STORAGE

saving a lot of money on their bills.”

Expectations about the value of renewable 

energy are being revised, says Todae Solar 

CEO Danin Kahn. “There’s a perception out 

there among some organisations that 

payback is very long or [solar’s] not going to 

work for them but when they actually look 

into it they’re pleasantly surprised,” he says.

For some, it may be a case of having 

weighed up an investment in solar a few 

years ago and finding how far costs have 

dropped when making a fresh assessment. 

Todae has recently finished a 3.4MW 

project in Western Australia and is working 

on a 2.7MW interstate rollout and a 1.8MW 

university project in NSW. “As time goes by 

the projects get bigger and bigger and we 

anticipate down the track we will be working 

on utility projects,” Kahn says.
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HOW TO RIDE  
where prospective clients may have 

unrealistic expectations.

For some new customers, the task of 

sounding out whether solar is a good 

investment may not involve a lot of research. 

Instead, many simply put a job out to tender 

and let interested parties carry out the 

feasibility studies. “People are looking to 

find out more information so they just put it 

to tender, to just see what companies can 

pick it up and give them the information 

they’re looking for,” says O’Reilly at Solgen.

For others, a transition to solar may be 

part of a long-term sustainability plan. “It’s 

all on the back of the rising cost of electricity 

for these companies.”

FOCUS ON FINANCE
The increased levels of sophistication 

offered in energy efficiency loans are 

attracting new interest in renewables. 

Options where systems can be installed at 

no upfront cost and repaid over seven years 

make sense to owners who are watching 

their utility bills go up and up. It’s a “no 

brainer” decision when repayments are 

lower than the saving made from lower 

outgoings on electricity after solar is 

installed, but that only happens when a 

system is sized correctly, says Hooper at 

GEM Energy. “It can allow businesses to put 

something in at no net capital cost.”

Under such financing schemes systems 

can be entered as chattels, and be amortised 

as a balance sheet item, or be viewed as a 

rent-to-own agreement where the business 

buys the system at the end of the term.

Hooper says either option is better than a 

power purchase agreement. 

“What you spend on a PPA is substantially 

more than what you’d spend on a  

lease-to-own,” he says, giving the example  

of a PPA locking an owner in for 10-15 years 

on about 16 cents/kWh compared with a 

lease arrangement which may work out  

to 10-12 cents/kWh. “PPAs are 30-40%  

more expensive than some of the better 

finance products on the market.”

The main beneficiaries of PPAs are the 

system owners who sell the electricity, he 

says. “They make 300-400% return on 

investment on a PPA.”

STORAGE STACKS UP
This pick up in solar install activity is hitting 

installers at the same time as a boost in 

inquiries about batteries. “Storage seems to 

be the hot topic at the moment, although 

[commitments] haven’t reached the tipping 

point,” says Ibrahim at Photon Energy. 

Knowledge about what storage can do is still 

a bit sketchy, he says, and not all solutions 

are the same: for some, lead-acid; for others, 

lithium-ion. He won’t mention any brands.

Clients are more savvy about storage, 

says Hooper at GEM Energy, especially 

owners on peak demand tariffs who want to 

do anything in their power to cut 

consumption from the grid. 

“At the end of the day it’s all about  

return on investment,” he says. “If you  

can put in a battery system that has a  

seven-year payback, people will buy it.”

When storage technology becomes 

cheaper, and as power costs keep rising, the 

relative drop in payback times will see 

demand for batteries rising. “Every single 

one of our big commercial systems now are 

being installed in a future-proof sense, so 

that we can expect them to want to put 

batteries on at some point.” Todae Solar CEO 

“At the end of the day it’s all about return on 
investment. If you can put in a battery system 
that has a seven-year payback, people will buy it.”

Below: Solgen’s Adelaide Airport project required 
4,500 panels be fitted to the roof of the car park.

THE COMMERCIAL  
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Danin Kahn says storage is more likely to 

come up as a point of interest than a 

requirement during initial conversations 

about new projects. 

“Storage is still in its infancy and there are 

lot of organisations that don’t understand 

exactly what it does or how it works,” he 

says. “Also, the paybacks are a lot longer 

than solar.”

Some could benefit from storage if it were 

only cheaper, he says, and that day is 

coming. “They may have accessible roof or 

ground area but they don’t have the load for 

more solar, so having storage would enable 

them to double or triple the size of the PV 

system and use it at different times of the 

day. In 12 or 24 months those sorts of 

options will be viable.” 

Todae is working on a solar-and-storage 

project for a council in Victoria. 

But not everyone is positively charged 

about batteries.

“Batteries are not even in the discussion,” 

says O’Reilly at Solgen. “We find that 99% of 

the time they are consuming everything 

that’s produced.” 

When it comes to designing systems it’s  

all about self-consumption, she says; no-one 

is interested in turning out excess electricity 

certificate granted for each MWh the system 

will generate. Prices are currently around 

$38 per STC (at mid-March). 

LGCs are issued for each MWh generated 

on site but are currently trading around $80 

– or more than twice as much as STCs. “So 

each MWh of energy that you generate on 

site [as an LGC] is worth twice as much [as 

an STC],” Hooper says.

STCs are issued up front for systems 

under 100kW and LGCs are doled out for 

anything larger as the system generates. 

This means a 100kW system can expect  

a boost of around $70,000 from trading  

its STCs, Hooper says, whereas the owner  

of a 101kW system will have to come up with 

that capital.

“A lot of businesses don’t want to take the 

risk. Historically, people would have only 

gone for STC systems but we’re starting to 

see now a lot of people opting for LGCs, 

“Each MWh of energy that you 
generate on site [as an LGC] is worth 
twice as much [as an STC].”

— Jack Hooper, GEM Energy

Above: GEM Energy’s 194kW solar system with 
252kWh of storage at Bundaberg Christian College is 
the largest hybrid system of its kind in Australia.

with the hope of making a profit from selling 

surplus into the grid.

CERTIFICATES IN THE MIX
In the world of commercial and industrial 

installations the projects are also getting 

bigger, says Hooper at GEM Energy, where 

owners are opting for systems around 

120kW, for instance, and taking the large-

scale generation certificates (LGCs), instead 

of opting for a system under 100kW and 

claiming the small-scale technology 

certificates (STCs). 

“Typically in the past people would have 

installed less in order to claim the STCs, but 

the value of the LGCs and the ability to lock 

people in for seven or eight years at $70-

plus per MWh has given people the 

confidence to invest in larger systems and 

go on the LGCs trading scheme.”

STCs are traded up front, with one 
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particularly with the difference finance 

options out there and energy lease products 

in the market.”

At Photon Energy Ibrahim says some 

clients are happy to hold on to large-scale 

generation certificates (LGCs) and trade 

them if and when a rise in spot prices 

benefits them, and others trade them as 

soon as they are received. LGCs are received 

as electricity is generated along the way. For 

smaller systems, the small-scale technology 

certificates (STCs) earned can account for 

up to half the cost of a project, Ibrahim says. 

If a company has good cashflow and the 

outlook is for the spot price to improve, it 

may choose to hang on to certificates and 

trade them later. 

ENTRY SPACE FOR  
SMALLER INSTALLERS 
Hooper’s advice to residential installers who 

may be contemplating a tilt towards the 

commercial end of the industry is to stay 

away. “Anybody can install a solar system — 

that’s not challenging — it’s about how it 

operates with the local grid,” he says. “The 

amount of commercial systems where we’ve 

had to fix them up because they’re not 

working properly is ridiculous,” he says. The 

issue is network control.

He gives an example of the Ergon 

network’s requirement that a solar system 

must limit its export from 100% to zero 

within two seconds, or shut itself down. But 

how can a system respond when major brand 

inverters take five, three and eight seconds 

to ramp from 100% to zero?

“I’ve been to sites where I’ve seen 100kW 

systems making 60-70kWh a day and they 

should be making consistently over 300kWh 

— and it’s because the network control 

equipment that’s been installed isn’t 

sufficient. It’s not been understood.”

Residential installers who rely on advice 

from a wholesaler are not equipped, he says, 

to compete with specialist installers who are 

hefty enough to employ engineers expert in 

Right: Essential infrastructure such as Canberra 
Hospital is turning to solar as costs drop.

Below: A Solgen project at Horley Drive Business  
Park in Wetherill Park, NSW.

designing solutions. “It’s a massive, massive 

problem,” he says. “The narrow margins are 

the problem.”

As margins get tighter, the problem  

gets worse, Hooper says, as costs are cut 

again and again. 

At Todae, Kahn echoes Hooper’s concern 

about how the technicalities of grid 

connection can throw a spanner in the 

works. “That’s where experience comes in 

handy. There are definitely some networks 

where it is … more complicated to connect 

up to the grid,” he says, adding that it helps 
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to have a dedicated team of engineers and 

grid-connect specialists. “It can be a 

challenge at times but it’s always doable.”

Big responsibility comes with signing big 

projects, and that’s a fact commercial 

installers must face. “It’s not a space you 

can just walk into, do an install, and then 

walk away from,” Hooper says. “We have 

projects that, six months on, I still have to 

have an electrical engineer go back there 

every two or three weeks to customise the 

site controllers to chance the ramping and 

network protection settings.”

Things go wrong on commercial 

installations, he says, and the ongoing costs 

of maintenance and ongoing operations are 

too often overlooked. The work doesn’t end 

when the job’s installed. Photon provides full 

monitoring and reporting service, relying on 

its proprietary energy management system, 

and operation and maintenance.

Still, with the increase in activity as 

inquiries are translated into jobs there is 

opportunity in the commercial and industrial 

space, where margins can range between 

15% and 20% whereas residential installers 

are getting by on 5%.

“If you’re a small installer [who wants to 

get into commercial work], stay under 

30kW,” says Hooper at GEM Energy. “Under 

30kW it’s not complicated; it’s just like a big 

residential. Over 30kW it changes.”

Oftentimes the potential difficulties of a 

project won’t be apparent to the owners 

when they first brief an install company 

because they haven’t been up on the roof for 

a long time. “Sometimes there’s a lot of 

equipment on the roof and if it’s an old roof 

or a roof that needs refurbishing that’s 

something they need to consider as well,” 

says Ibrahim at Photon Energy. It’s rare that 

an owner will look to a neighbour’s roof and 

negotiate a deal where they share cost of 

generation, he says. “Depending on the 

commercial facility, if it’s in an industrial 

estate, but there are always the issues with 

demarcation and ownership — who owns  

the roof.”

Photon has enough of a track record 

among large companies and government 

that it doesn’t need to ravenously pursue 

new business at the moment, Ibrahim says. 

“A lot of people are coming to us now.”

ON THE MARGINS
Installers shouldn’t expect that a slow surge 

in demand for their services will enable them 

to tweak margins upwards, Hooper says. “I 

don’t think we’ll ever be able to increase our 

margin,” he says. “I think our margin will 

actually decrease if that happens.” 

Margins in the commercial space are 

paper-thin, he says, with 100kW systems 

working out to 80 cents per Watt, after 

STCs. A lift in demand in the commercial 

market which follows a drop of battery 

prices will only encourage more installers to 

compete in it, as they did in the PV market.

Fingers crossed that it all ends well. 

“If you’re a small installer [who wants to get  
into commercial work], stay under 30kW. Under 
30kW it’s not complicated — it’s just like a big 
residential. Over 30kW it changes.”

Above: This Queensland project by GEM Energy won 
the Grid-Connect Over 100kW category at last year’s 
CEC Solar Awards.
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As the clean energy transition gets underway the nation’s grid operators are preparing  

for the high penetration of renewables in a secure, affordable electricity system,  

writes Energy Networks Australia CEO John Bradley.

CONNECTING AUSTRALIA  
WITH ITS RENEWABLE FUTURE

Woody Allen was fond of saying, “If you 

want to make God laugh, tell him about 

your plans.” It’s a bold step then to attempt 

to forecast to 2050, even as Australia 

experiences the most significant 

transformation in the history of electricity.

Australia’s electricity networks and the 

national science agency CSIRO recently 

released the landmark joint study the 

Electricity Network Transformation 
Roadmap. The Roadmap found that it’s 

precisely because there is so much 

uncertainty in technology trends, carbon 

abatement objectives and consumer 

preferences that Australia needs a transition 

plan which is resilient to diverse outcomes. 

The Roadmap confirms the grid can enable a 

zero net emissions system by 2050 and sets 

out measures to achieve it.

Electricity transmission businesses have a 

pivotal role to play in connecting customers 

with renewables and delivering a cleaner 

energy future. The focus of transmission 

grids will shift beyond providing capacity to 

maintaining “system support services” such 

as frequency and voltage support,  and 

connecting the new generation that will 

come on line as traditional coal-fired 

generation retires.

CSIRO’s energy system modelling forecast 

a rapid transition to high penetration 

renewables. To achieve deep 

decarbonisation while maintaining system 

security, eastern states will depend on the 

equivalent of 25 new large-scale solar or 

windfarms being built in just a five-year 

window with new building activity focusing 

on Victoria in the 2020s, NSW and 

Queensland in the 2030s and Victoria and 

Queensland in the 2040s.

EYES ON THE TARGET
To achieve the United Nations Framework 

Convention of Climate Change Paris 

Agreement aspiration of zero net emissions 

for the electricity system, the transmission 

system will play a critical role. The Roadmap 

analysis indicates that by 2050 transmission 

connected resources would deliver 62% of 

annual carbon abatement in a zero net 

emissions system. The pathway to deep 

decarbonisation will need to address both 

the increased intermittency and system 

security challenges to rely on high 

penetration of renewables.

Thermal plant plays a critical role in 

balancing the intermittency of variable 

renewable energy during the early stages of 

the transition, with significant support from 

fast-ramping gas-fired generation. 

Over time, system balancing must be 

achieved by low emission solutions like 

battery storage, concentrated solar thermal, 

pumped hydro, gas-fired generation with 

carbon capture and storage or “Power to 

Gas” hydrogen technology. 

Stronger connection within and between 

regions is also likely to play a critical  

role addressing both intermittency and 

system security. 

While South Australia is in the national 

spotlight with 40% of variable renewable 

generation on its system, the Roadmap 

forecasts that Western Australia and 

Victoria will both reach this same level in just 

over a decade, in 2030. Harnessing the 

geographic differences in the time of solar 

and wind output between and within states 

can mitigate these challenges.

The diversity of variable renewable 

generation, mainly wind generation, across 

regions during summer and winter peaking 

conditions suggests a stronger role for state 

transmission interconnections, particularly 

across the eastern states. This would help 

meet electricity demand during peak periods 

and support an affordable, secure energy 

transition for all customers.  Strengthening 

links to Tasmania would enable access to 

dispatchable hydro generation and pumped 

storage capacity such as the 2,500MW 

project to be evaluated by Hydro Tasmania.

ENSURING TRANSMISSION IS FIT 
FOR THE FUTURE
Transmission networks are highly focussed 

on how to support the development of  

large-scale renewable generation, with new 

approaches to planning and supporting 

transformation of the National Energy 

Market (NEM).

Many transmission networks are well 

positioned to accommodate sizeable 

increases in new renewable generation 

without impacting on network stability. 

Some are progressing connection hubs to 

lower connection costs and address 

increasingly decentralised supply from 

renewable sources. 

Powerlink has adopted a “clustering” 

model for shared assets designed to reduce 

connection infrastructure costs. It has 

mapped its network to identify potential 

areas where there is both existing network 

capacity combined with high solar radiation 

levels. In these Renewable Energy Zones 

(REZs), multiple proponents could connect 

to the existing network through “shared 

assets”, thereby reducing their project costs.

Transgrid has a similar approach to 

connection hubs. It sees its proposed 

NSW-SA interconnector as not only 

supporting market outcomes but facilitating 

the development of the renewable energy 

corridor in south-west NSW. 

In South Australia, Electranet has 

undertaken significant studies on high 

penetration renewable scenarios with the 

Australian Energy Market Operator (AEMO). 

With Worley Parsons and AGL, it recently 

evaluated the potential for medium- to large-

scale (5-30MW) energy storage to support 
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customers of a more interconnected NEM, 

with the benefits of transmission 

investments increasing as the energy 

transformation accelerates. 

“Geographic and technological diversity 

smooths the impact of intermittency and 

reduces reliance on gas-powered generation 

(GPG). Greater interconnection facilitates 

this diversity and delivers fuel cost savings 

to customers,” the AEMO report read.

While noting any interconnector must pass 

the regulatory investment test, which would 

consider non-network solutions also, AEMO 

found that six potential interconnector 

scenarios appear to have a positive benefit 

to cost ratio (BCR). These interconnectors 

would more than pay for themselves, 

resulting in downward pressure on customer 

bills which are otherwise exposed to higher 

wholesale energy costs. The cost savings 

provided to customers — including by 

allowing access to more efficient generation 

sources — would offset the cost of the 

infrastructure investment.

The six scenarios include improved 

interconnection to NSW (mid to late 2020s); 

between South Australia and Victoria or 

South Australia and NSW (2021); a second 

Bass Strait interconnector (2025); 

synchronous condensers in South Australia 

(2021); or combinations of the above.

The AEMO analysis indicates that there 

would be significant generation dispatch 

efficiencies and/or savings in generation 

investment with timely interconnection. In 

the case of South Australia, an 

interconnector would provide significant 

consumer and market benefits, including:
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and cleaner sources of generation, while 

benefiting from the back-up provided by a 

reliable transmission grid.

Last December, AEMO significantly revised 

its National Transmission Network 

Development Plan for the next 20 years 

incorporating Victoria’s renewable energy 

target and the requirement for the 

Australian Government to achieve its 

UNFCCC Paris Agreement commitments to a 

26 to 28% reduction in 2005 CO2 emission 

levels by 2030.

The plan highlighted the importance for 

the integration of renewable energy. It is now 

working closely with at least eight 

proponents of battery and solar thermal 

storage projects ranging from 30 to 170MW 

in size.

ALL-IMPORTANT 
INTERCONNECTORS
Interconnection in the NEM facilitates 

wholesale market competition and can 

enable access to lower-cost generation at 

times of high demand. It also allows 

customers to connect with new technology 
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market. They are also well placed to procure 

or provide optimal solutions for power 

system security and stability in the medium 

and longer term with a view to ensuring 

lowest cost outcomes for the required level 

of inertia.

TIME TO PRESS AHEAD
A more coordinated energy security 

planning framework will be essential. Energy 

Networks Australia recently recommended 

to the NEM Security Review, chaired by the 

Chief Scientist Professor Alan Finkel AO, the 

need for a national Energy Security Council, 

responsible for achieving energy security in 

the national interest with explicit planning 

and regulatory powers. 

A critical priority is to increase the 

capacity for modelling and forecasting of 

system frequency and voltage behaviour 

and the capacity of diverse new technology 

solutions to support system stability  

and strength. Future scenario analysis 

should allow a holistic review of system 

security with testing of all assumptions  

such as speed of frequency load shedding, 

load characteristics for varying frequency 

and voltage. 

The scale of the energy transformation 

may be daunting, as are the actions required 

by industry and government working 

collaboratively to achieve timely reforms. 

However, the Electricity Network 

Transformation Roadmap confirms our 

ability to maintain energy security, 

affordability and achieve deep 

decarbonisation in the electricity system. 

It is not only feasible, it is our best chance 

of meeting the expectations of Australian 

electricity customers who have already 

embraced the future. 

• net market benefits of $124 to $136 million 

over the next 20 years;

• greater access to lower cost fuel supplies 

at times when intermittent generation in 

the region was low; and,

• a reduced likelihood of a widespread 

blackout in South Australia by mitigating 

the possibility of “separation” events — 

where the region is challenged to operate 

as an island, without relying on 

synchronous operation within the NEM. 

AEMO estimated overall net economic 

benefits of $161 million in resilience benefits 

in South Australia. The formal evaluation is 

now underway by South Australian 

transmission provider ElectraNet. The study 

will evaluate potential system security 

benefits such as:

• allowing the Rate of Change of Frequency 

(RoCoF) standard to be met without 

constraining flows over the Heywood 

Interconnector;

• further reducing the risk and/or 

consequences of supply disruption 

following a separation or other event, 

through reducing RoCoF below the 

mandated standard;

• managing the challenges of declining 

system strength (fault levels), and/or;

• allowing greater sharing of ancillary 

services across regions, resulting in an 

overall lower cost of providing system 

stability.

PLANNED APPROACH TO  
SYSTEM SECURITY
While the Electricity Network Transformation 

Roadmap highlights the ability of the 

transmission system to integrate high levels 

of variable renewable energy, system 

security can clearly not be taken for granted. 

It is recognised that power system security 

with this generation mix, with very low levels 

of native inertia, will require careful analysis 

of system stability and security risks during 

the transition of the generation portfolio.

Energy system modelling undertaken to 

date does not evaluate system security at a 

granular level specific to individual NEM 

regions. Increased “stress testing” analysis 

of system strength and credible contingency 

events would be required. 

However, a range of technical solutions 

exists to achieve inertia and frequency 

management outcomes, including the use of 

synchronous condensers, rotational 

stabilisers, large-scale batteries, flywheel 

technology and emulated inertial responses 

from super-capacitor technologies or wind 

turbines control settings. 

The transformation will also require 

management of system strength, to ensure 

the localised ability of the power system to 

maintain stability in response to 

disturbances. Declining system strength is 

already being observed in some locations 

with loss of synchronous generation and this 

will require careful monitoring and capacity 

for predictive assessments in key locations 

throughout the grid.

Under a new institutional framework 

proposed by the Australian Energy Market 

Commission, Australian transmission 

networks are likely to be given an explicit 

role in maintaining minimum operating level 

of inertia set by the market operator, 

procuring inertia services and fast frequency 

response where economic to do so. 

Transmission providers frequently own 

and operate assets such as synchronous 

condensers, which are currently providing 

both system strength and inertia to the 
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Base case QNI Vic-NSW $117m $27m $31 -$4m $0m $170m $47m $123m $0m

2BSI + QNI Vic-NSW $202m $114m $165m $2m $48m $531m $387m $143m $20m

HorshamLink + QNI Vic-NSW $324m -$1m -$6m $117m $161m $595m $335m $260m $136m

RiverLink + QNI Vic-NSW $355m -$2m -$6m $75m $161m $583m $335m $248m $124m

HorshamLink  
then 2BSI + QNI Vic-NSW

$451m $85m $111m $123m $209m $978m $676m $302m $179m
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Installers are hyped about a busy market for 

storage but the new Australian Standard  

which limits connection to the grid may slow  

things down, writes Jeremy Chunn, if the  

networks feel like flexing their muscle.

SPEED BUMP  
FOR BATTERIES

Australians are getting a buzz 

about batteries. It’s happening 

slowly, for sure, but it is happening. 

For installers and retailers there is the hope 

that orders will start flowing. For forward-

thinking consumers who have the funds 

there is the thrill of saving solar energy for 

use after sunset — and paying lower 

electricity bills.

It’s still early days, and things can go 

wrong. Plenty are still cautious about some 

of the chemistries, for a start, but barring a 

spate of catastrophic fires the industry is 

pretty confident storage will only become 

more popular as prices keep falling.

That’s until Australian Standard AS4777.1 

came along, which limits exports from 

inverters to 5kVa. That might not trouble 

your typical solar household which is 

exporting much of its solar when no-one’s at 

home on sunny days, but what does it mean 

for households with storage — or for those 

planning battery retrofits?

To some networks, the standard has been 

interpreted as a 5kVa export limit on 

systems. But others see it differently, says 

Clean Energy Council director smart energy 

Darren Gladman. He gives an example of a 

household running a 5kW inverter for the 

solar system and 5kW inverter for a battery 

system, which sums to 10kW, thereby 

exceeding the 5kVa limit. “Five plus five 

equals ten, but we’re only going to allow five, 

so you fail,” he says. Sure, it would be a 

spurious interpretation of the standard, he 

says, but sometimes the rules aren’t fair. 

“If you took the hardest line 

interpretation, which some are indicating 

they will, which is to add the two inverter 

capacities, then it will be a limitation to the 

addition of batteries, and really not a very 

sensible rule,” he says.

“If anything, having that battery system is 

more likely to reduce the impact that the 

network sees.” 

Gladman cites Queensland networks 

Ergon Energy and Energex as taking the 

right approach, where exports are capped at 

5kVa but systems of up to 10kW are allowed. 

“It’s probably the best interpretation we’ve 

seen so far,” he says. 

After all, if you’re requiring an export 

limitation on the overall system why should 

you care how much is behind the meter? By 
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at 5kVa but allowing systems up to 10kVa to 

connect, McPhail says systems that include 

large AC-coupled storage capacity will be 

left undisturbed but the network stability 

issue will be addressed.

It was a bit of a turnaround for the 

network. Selectronic senior business 

development manager Craig Hunter cites the 

backlash that followed Ergon’s ruling last 

year that inverters could export no more 

than 5kVa as reason enough to feel 

confident the networks will not take a 

draconian stance. 

SA Power Networks has adapted its 

connection standard application process to 

make a 5kVa limit the easy online default 

option, Hunter says, but it allows customers 

to export more than that from inverters so 

long as they are prepared to put up with a 

slightly more involved application process. 

“I don’t think it [the connection standard] 

is going to be as big a drama as everybody 

thinks it’s going to be,” Hunter says. “If a 

utility has issues with parts of its network, it 

gives them the ability to restrict it.”

For some networks, the idea of taking a 

stingy view on how much energy customers 

can export would only be akin to shooting 

themselves in the foot. Hunter uses 

Powercor as an example. 

“Any restriction they put in place for the 

likes of any solar installer is also going to 

restrict their trade they’re doing on their 

retail solar arm,” he says.

A DIFFERENT APPROACH
Weak networks may be the ones, he says, 

that will impose the standards by the letter 

in order to do what they can to control 

stability. Western Australia is an example, 

where restrictions so far have been along 

the lines of agreeing to requests for larger 

PV systems and battery storage on the 

condition that network electricity supply to 

those customers is limited. “The reason 

being that if you have 5kW of PV and a 5kW 

load, and a cloud comes over, the grid then 

has to support that 5kW of load,” he says. 

“What their concerns are [in WA] is that, 

now you’ve got a 5kW battery on there as 

well and let’s just say for argument’s sake 

there’s a 10kW load, with 5kW of PV 

supplying the load along with 5kW coming 

from the battery … then the battery 

depletes, a cloud comes over and they now 

have to supply 10kW of load to the house.” 

They call it “flicker”, Hunter says, and it’s 

the main concern for utilities with weak 

networks. Most of the east coast NEM is 

fairly robust, he says.

When he spoke to EcoGeneration Hunter 

was part of the way through contacting the 

various networks around the country, but so 

far his impression is that any planned 

changes will not be substantial enough to 

dampen demand for storage. “I know they 

can do what they like — it’s their network — 

but I’m sure they’ll think about it properly 

before they make any drastic changes.”

The 5kW limit is nothing new, says 

Enphase managing director Asia-Pacific 

Nathan Dunn. “It’s been an unofficial 

standard applied by the majority of the 

DNSPs [distributed network service 

providers] across the country.” 

Depending on where in a network an 

application is made the DNSP will determine 

whether it is appropriate. 

It’s seldom a problem for Enphase as its 

1.2kWh batteries can be scaled up or down to 

suit pretty much any system size, but Dunn 

says some competitors with very large 

storage systems will have to ask for 

permission on nearly every installation. And 

even if an installer thinks an application will 

go through without any trouble there can 

always be hurdles, he says. “It’s about 

figuring out who you’re working with and 

whether they have a relaxed approach or 

more of a rigorous approach.”

DON’T BE SPOOKED
For solar households in networks that decide 

to take a tough stance, there may be a way 

around any tightening of rules.

SunWiz managing director Warwick 

Johnston says a system owner who’s going 

to upgrade beyond 5kW may need to install a 

three-phase connection. In that case the 

existing PV system could be left it as is, 

unchanged regardless of updates in 

standards. “But how do you achieve that but 

get some reasonable phase balancing given 

you have to split the rest of the installation 

over the remaining two phases?” he says. “It 

gets complex. It will be interesting to see 

what plays out there.”

The changes may spook some consumers 

who are contemplating an investment in 

storage but Johnston sees a sunny side, 

agreeing it’s just as likely installers will see 

“If a utility has issues with parts of its  
network, the connection standard gives  
them the ability to restrict it.”

late April not all the distributors had 

finalised their interpretation of the standard 

but the CEC had been informed of requests 

for battery retrofits being knocked back on 

the grounds they would take capacity over 

the 5kW limit. “Really, we don’t think that 

makes a lot of sense,” Gladman says.

CLOSE TO THE LIMIT
Ergon Energy senior network strategy and 

policy engineer Don McPhail says the 

Queensland distributor originally took the 

same view as the majority of other networks 

that limiting exports to 5kVa for single-

phase systems was the answer. “There were 

good reasons for that from a voltage 

balancing and management perspective,” he 

says. For networks, a priority is to manage 

voltage, he says, and voltage levels are 

triggered by exports. 

After it paused for a moment to consider 

its solar-loving customer base, however, 

Ergon took the view that it didn’t want to 

stand in the way of the busy battery retrofit 

market. “We asked ourselves: How can we 

enable them to be connected and still 

address our network management 

concerns,” McPhail says. By capping exports 
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an increase in inquiries about energy 

management systems. Although it may not 

be straight-forward. 

“Export-limiting functionality would be 

available in some [energy management 

systems],” Johnston says. “But is that 

functionality approved or how is it viewed  

by the network distribution operators? It 

adds complexity.”

He expects there will be plenty of 

discussion about solutions taking place 

between the networks and manufacturers, 

with the solar retailers taking keen interest.

USE YOUR SMARTS
When it comes to meeting demand for 

electricity it pays to be flexible. Solar-and-

storage systems that include smart energy 

management software will export to the grid 

at times when prices — and demand for 

electricity — are high. Distributors on those 

occasions will want to buy as much as they 

can from solar households to on-sell 

somewhere down the line, taking advantage 

of any price differential. 

“Some of those [energy management] 

systems are set up to export at times when 

the grid really needs it, when the price is 

right,” says Gladman at the CEC.

Limiting the amount of electricity that can 

be supplied into the network at times of high 

demand doesn’t make much economic sense, 

unless you can generate it yourself more 

cheaply than you can buy it to on-sell.

Most of the time a residential battery will 

have a neutral or subtractive influence on 

exports, Gladman says, and when it does 

boost the amount of energy sold into the 

grid it’s at a time when the grid is crying  

out for it.

“It feels like the distribution grid 

connection rules have still got a long way to 

go, and as soon as we update them the 

technology moves on and they start looking 

out of date again,” Gladman says, making 

the point that he suspects no malicious 

intention by the networks but that 

interpretations of standards are sometimes 

“ill-informed”, simple as that. 

“Export-limiting functionality would be available 
in some [energy management systems], but is 
that functionality approved or how is it viewed  
by the network distribution operators?”
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APPOINTMENTS

CEFC’S NEW CEO COMES WITH 
A CLEAR, CLEAN AGENDA
A background in social impact investing provides Ian Learmonth 

the vision to deliver the benefits of clean every to everyone.

The Clean Energy Finance Corporation has 

a new chief, appointed at a time when 

investment activity in the renewable energy 

sector is forecast to accelerate.

Ian Learmonth, who until his appointment 

served as an independent member of the 

CEFC Executive Investment Committee, 

comes from Social Ventures Australia, an 

organisation that seeks to address 

disadvantage through investment in housing 

and issuance of social impact bonds. 

“I’ve been driving a small social 

investment bank, if you like,” he says.

No matter the virtuous objective, when 

money’s involved it all comes down to 

application of a rational strategy, and 

Learmonth has plenty of experience to draw 

on: 20 years at Macquarie Group in Sydney, 

Hong Kong and London, including 

involvement in wind and solar transactions 

in Europe and board placements on 

Australian wind farms.

“Many of the same principles are 

Australian clean energy market today is 

incredibly broad and diverse, and in many 

instances very substantial,” Learmonth says. 

“The CEFC has been looking at everything 

from relatively early stage 

clean-tech investment through 

the Innovation Fund right 

through to very large 

infrastructure projects. It is a 

very big marketplace, whereas 

the social impact investing 

world is still developing.”

Learmonth describes part of 

the CEFC’s role as being to 

“crowd in” other investors and 

capital, and to assume risks 

associated with a developing 

market so as to encourage others. As to 

whether social impact is a perpetual 

investment market and renewable energy 

investment limited to the lifetime of fossil 

fuels on Earth, he sees “no end” to it. 

“There’s plenty of life in it yet,” he says. 

Where the 
action is
The 2017 wind and solar maps 
can be downloaded at the 
EcoGeneration website or hard 
copies are available for $19 from 
query@ecogeneration.com.au
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TASMANIA
No. Project name, Owner, Commissioning year, Capacity (total), Number of turbines, Turbine manufacturer

29 Bluff Point Wind Farm, Woolnorth Wind Farm Holdings, 2002, 65MW, 37, Vestas

30 King Island (Huxley Hill) Wind Farm, Hydro Tasmania, 1998, 2.5MW, 3; 2, Nordex; Vestas

31 Musselroe Wind Farm, Hydro Tasmania, 2013, 168MW, 56, Vestas

32 Studland Bay Wind Farm, Woolnorth Wind Farm Holdings, 2007, 75MW, 25, Vestas

VICTORIA
No. Project name, Owner, Commissioning year, Capacity (total), Number of turbines, Turbine manufacturer

33 Ararat Wind Farm, RES Australia, TBA, 240MW, 75, GE

34 Bald Hills Wind Farm, Mitsui, 2015, 107MW, 52, Senvion

35 Challicum Hills Wind Farm, PacificHydro, 2003, 52MW, 35, NEG Micon

36 Chepstowe Wind Farm, Future Wind, 2015, 6MW, 3, Senviron

37 Codrington Wind Farm, PacificHydro, 2001, 18MW, 14, AN Bonus

38 Coonooer Bridge, Windlab Limited, 2016, 20MW, 6, Vestas

39 Hepburn Community Wind Farm, Hepburn Community Wind Park Co-operative, 2011, 4MW, 2, REpower

40 Macarthur Wind Farm, AGL and Morrison & Co, 2013, 420MW, 140, Vestas

41 Mortons Lane Wind farm, CGN Wind Energy, 2012, 19.5MW, 13, Goldwind

42 Mt Gellibrand Wind Farm, Acciona Energy, TBA, 132MW, 63, Acciona Windpower

43 Mt Mercer Wind Farm, Meridian Energy, 2014, 131MW, 64, REpower

44 Oaklands Hill Wind Farm, AGL, 2012, 67MW, 32, Suzlon

45 Portland Wind Farm (Cape Bridgewater Stage 2), PacificHydro, 2008, 58MW, 29, REpower

46 Portland Wind Farm (Cape Nelson South Stage 3), PacificHydro, 2009, 44MW, 22, REpower

47 Portland Wind Farm (Cape Sir William Grant and Cape Nelson North) Stage 4, PacificHydro, 2015, 54MW, 23, REpower

48 Portland Wind Farm (Yambuk Stage 1), PacificHydro, 2007, 30MW, 20, NEG Micon

49 Toora Wind Farm, RATCH Australia, 2002, 21MW, 12, Vestas

50 Waubra Wind Farm, Acciona Energy, 2009, 192MW, 128, Acciona Windpower

51 Wonthaggi Wind Farm, Regional Wind Farms, 2005, 12MW, 6, Repower

NEW SOUTH WALES
No. Project name, Owner, Commissioning year, Capacity (total), Number of turbines, Turbine manufacturer

52 Blayney Wind Farm, Eraring Energy, 2000, 10MW, 15, Vestas

53 Boco Rock Wind Farm, Wind Prospect CWP, 2014, 113MW, 67, GE

54 Capital Wind Farm, Infigen Energy, 2009, 141MW, 67, Suzlon

55 Crookwell Wind Farm, Eraring Energy, 1998, 4.8MW, 8, Vestas

56 Cullerin Range Wind Farm, Origin Energy, 2009, 30MW, 15, REpower

57 Gullen Range Wind Farm, Beijing Jingneng Clean Energy and Goldwind,  

 2014, 165MW, 73, Goldwind

58 Gunning Wind Farm, Acciona Energy, 2011, 46MW, 31, Acciona Windpower

59 Hampton Wind Park, Hampton Wind Park Company, 2001, 1.3MW, 2, Vestas

60 Taralga Wind Farm, CBD Energy/Banco Santander, 2015, 107MW, 51, Vestas

61 White Rock Wind Farm, CECEP Wind Power and Goldwind, TBA, 175MW, 119, Goldwind

62 Woodlawn Wind Farm, Infigen Energy, 2011, 48MW, 23, Suzlon

QUEENSLAND
No. Project name, Owner, Commissioning year, Capacity (total), Number of turbines, Turbine manufacturer

63 Windy Hill Wind Farm, RATCH-Australia, 2000, 12MW, 20, ENERCON

SOUTH AUSTRALIA
No. Project name, Owner, Commissioning year, Capacity (total), Number of turbines, Turbine manufacturer

12 Canunda Wind Farm, International Power, 2005, 46MW, 23, Vestas

13 Cathedral Rocks Wind Farm, Acciona Energy and EnergyAustralia, 2005, 66MW, 33, Vestas

14 Clements Gap Wind Farm, PacificHydro, 2010, 58MW, 27, Suzlon

15 Hallett 1 (Brown Hill) Wind Farm, Palisade Investment Partners, 2007, 94MW, 45, Suzlon

16 Hallett 2 (Hallett Hill) Wind Farm, Infrastructure Capital Group, 2007, 71MW, 34, Suzlon

17 Hallett 4 (North Brown Hill) Wind Farm, Energy Infrastructure Investments, 2011, 132MW, 63, Suzlon

18 Hallett 5 (The Bluff) Wind Farm, Eurus Energy, 2012, 52MW, 25, Suzlon

19 Hornsdale Wind Farm, Neoen and Megawatt Capital, TBA, 102MW, 32, Siemens

20 Lake Bonney 1, Infigen Energy, 2005, 80MW, 46, Vestas

21 Lake Bonney 2, Infigen Energy, 2008, 159MW, 53, Vestas

22 Lake Bonney 3, Infigen Energy, 2010, 39MW, 13, Vestas

23 Mt Millar Wind Farm, Meridian Energy, 2006, 70MW, 35, ENERCON

24 Snowtown Wind Farm Stage 1, TrustPower, 2008, 270MW, 90, Siemens

25 Snowtown Wind Farm Stage 2, TrustPower, 2014, 99MW, 47, Suzlon

26 Starfish Hill (Cape Jervis) Wind Farm, RATCH-Australia, 2003, 34MW, 23, NEG Micon

27 Waterloo Wind Farm, EnergyAustralia, 2010, 111MW, 37, Vestas

28 Wattle Point Wind Farm, Infrastructure Capital Group, 2005, 91MW, 55, Vestas
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Albany Wind Farm, near the town  

of the same name in Western Australia.

AGL's Macathur is the largest wind farm in Australia.

The Toora Wind Farm,  

in Gippsland, produces 21MW.

Boco Rock Wind Farm hosts 67 GE turbines.

Gullen Range Wind Farm features 

Goldwind turbines.

The Bluff, which is part of the Hallett Wind Farm.
3

7

WESTERN AUSTRALIA

No. Project name, Owner, Commissioning year, Capacity (total), Number of turbines, Turbine manufacturer

1 Albany Wind Farm, Synergy, 2001, 35MW, 18, ENERCON

2 Collgar Wind Farm, UBS Global Asset Management, 2011, 206MW, 11, Vestas

3 Denmark Community Wind Farm, Denmark Community Wind Farm, 2013, 1.6MW, 2, ENERCON

4 Emu Downs Wind Farm, Stanwell Corporation, 2006, 80MW, 48, Vestas

5 Hopetoun Wind-Diesel Project, Synergy, 2004, 1.2MW, 2, ENERCON

6 Kalbarri Wind Project, Synergy, 2007, 1.6MW, 2, ENERCON

7 Mt Barker Community Wind farm, Mt Barker Power Co Ltd, 2011, 2.4MW, 3, ENERCON

8 Mumbida Wind Farm, Synergy, TBA, 55MW, 22, GE

9 Nine Mile (Esperance) Wind Farm, Synergy, 2003, 3.6MW, 6, ENERCON

10 Ten Mile Lagoon (Esperance) Wind Farm, Synergy, 1993, 2MW, 9, Vestas

11 Walkaway Wind Farm, Infigen Energy, 2004, 89MW, 54, Vestas

24
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Windy Hill Wind Farm has been operating since 2000.
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Wind Map of 
Australia 2017

Compiled and published by Paragon Media | Tel: +61 2 9439 1955 | Email: query@ecogeneration.com.au

For additional copies of this map, and for advertising enquiries, email query@ecogeneration.com.au

NOTE: This map is a schematic representation only and shows approximate location of major wind projects that are operating  

or under construction as of January 2017. It does not show exact project locations.

Wind resource map and data provided by 3TIER.

The wind resource map overlay shows wind speed at 80 metres above ground and is based on 3TIER’s 5km global wind data set.  

The data set was calculated using an advanced numerical weather prediction model known as Weather Research and Forecasting (WRF).  

Small-scale terrain features were resolved by combining a number of WRF simulations and observations were used to both statistically  

calibrate the model and validate the final data set. For more information visit www.3tier.com
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R E N E W A B L E S

Ph. +61 8 8347 1888

Email. catcon@catcon.com.au

Web. http://catcon.com.au

598-600 South Road
Angle Park SA 5010

CATCON - A Leading Construction Partner

Ask us for an 
integrated proposalDriving The Future.

Lighting The World.

• Higher Efficiency

• Lower Maintenance Costs

• Higher Availability

• More Reliable Grid Connection

Goldwind Australia Pty Ltd

Tel: +61 2 9008 1715

Email: info@goldwindaustralia.com

www. goldwindaustralia.com 

www.ugllimited.com

Clean Energy enquiries: renewables@ugllimited.com

maintaining today

creating tomorrowP: +61 2 9928 2186

www.jacobs.com

MORE… PASSION, INNOVATION, RESULTS   …for our clients

CWP Asset Management

Industry-leading asset management services throughout 

construction, commissioning and operations:

Site safe management u Financial compliance

Performance optimisation u Electricity and LGC market settlements

Availability maximisation u Asset value protection

Accurate and appropriate reporting

Over 490 MW of wind under management in Australia:

 Boco Rock Wind Farm u Taralga Wind Farm u Sapphire Wind Farm*

 *under construction

www.cwpam.com.au

Ground Floor, Block E, 34 Thynne St, Bruce  ACT  2617

Phone: +61 (0)2 6100 2122    Email: info@cwpam.com.au
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Commissioned: 11MW
Under construction: zero

Project: 22MW

Commissioned: 22MW
Under construction: zero

Project: 120MW

Commissioned: zero
Under construction: 5MW

Project: 970MW

Commissioned: 22MW
Under construction: 314MW

Project: 3,445MW

Commissioned: 211MWUnder construction: 100MW
Project: 1,549MW

Commissioned: 46MW
Under construction: zero

Project: 50MW

WESTERN AUSTRALIA1 DeGrussa 
11MW2 Greenough River 10MW3 Karratha Airport Solar Farm 1MW4 Cunderdin Solar 100MW5 Emu Downs 

20MW

NORTHERN TERRITORY6 Darwin International Airport 4MW7 Uterne 2 
3MW8 Yulara 
2MW9 Uterne 1 
1MW10 TKLN Solar 
1MW11 Manton Dam 

12MW12 Batchelor 
10MW

SOUTH AUSTRALIA
13 Coober Pedy Renewable Hybrid Project    

5MW14 Yorkeys Crossing 250MW15 Port Augusta Renewable Energy Park    
180MW16 Whyalla 
140MW17 Kingfisher 
100MW18 Bungala 
100MW19 Tailem Bend 
100MW20 Port Germein 100MW

QUEENSLAND
21 Barcaldine 

20MW22 Weipa Solar Plant 2MW23 Clare Solar 
135MW24 Sun Metals Solar 99MW25 Kidston Solar 50MW26 Sunshine Coast Solar Farm 15MW27 Lakeland 

11MW28 Normanton 
5MW29 Bulli Creek (Stage 1) 550MW30 Bouldercombe 280MW31 Columboola 

240MW32 Rugby Run 
150MW33 Clermont 
150MW34 Ross River Solar 142MW35 Aramara 
140MW36 Childers 
120MW37 Rollingstone 
110MW38 Emerald 
110MW39 Darling Downs Solar 105MW40 Baralaba 

100MW41 Lilyvale 
100MW42 Yarranlea 
100MW43 Susan River Solar 100MW44 Colinsville North 100MW45 Crinum Creek 100MW46 Upper Haughton 100MW47 Bluff 

100MW

48 Cook Shire Solar Storage Project 80MW49 Mirani 
60MW50 Whitsunday 
58MW51 Koberinga 
55MW52 Kelsey Creek 
50MW53 Cloncurry 
50MW54 Collinsville Solar 42MW55 Bowen  
35MW56 Oakey Solar 
25MW57 Kennedy Energy Park 20MW58 Chinchilla 
20MW59 Longreach Solar 15MW60 Hughenden 
14MW61 Paget Solar Farm 14MW62 Ebenezer 
10MW

NEW SOUTH WALES
63 Nyngan Solar 102MW64 Moree Solar 

56MW65 Broken Hill Solar 53MW66 Parkes Solar 
51MW67 Griffith Solar 

25MW68 Dubbo Solar 
24MW69 Metz 

300MW70 Sunraysia Solar Farm 200MW71 Coleambally 
150MW72 Nevertire 
120MW73 Narrabri 
120MW74 Hay Sun Farm 100MW

75 Limondale 
100MW76 Hillston 
100MW77 Beryl 
95MW78 Goonumbla 
70MW79 Manildra Solar 43MW80 Gilgandra 
39MW81 Walgett 
35MW82 Riverina 
30MW83 White Rock 
20MW84 Gidginbung 
15MW85 Bogan River 
12MW

AUST. CAPITAL TERRITORY86 Royalla Solar 
20MW87 Mugga Lane 
13MW88 Williamsdale 
11MW89 Mount Majura 
2MW90 Capital  

50MW

VICTORIA
91 Mildura 

3MW92 Wemen 
100MW93 Yatpool 
100MW94 Iraak 
100MW95 Bannerton 
55MW96 Gannawarra 
53MW97 Wangaratta Solar Farm 20MW98 Ouyen 
20MW

SOLAR SYSTEMS ABOVE 500kWSystem 
State kW Casuarina Square, NT 1,253kWAlice Springs Airport car park, NT 651kWAdelaide Showground, SA 1,000kWGatton Solar Research Facility, QLD 3,528kWBrisbane Markets, QLD 1,236kWUniversity of Queensland, QLD 1,200kWBrisbane Markets, QLD 1,055kWIKEA Logan, QLD 

741kWThe Pines Elanora, QLD 636kWDobinsons Spring & Suspension, QLD 518kWStockland Shellharbour, NSW 1,218kWIKEA Tempe, NSW 990kWIKEA Marsden Park, NSW 650kWBaxter Healthcare, Old Toongabbie, NSW 535kWBarangaroo PV Power Station, NSW 529kWAmaroo, ACT 
 600kWMildura Solar Farm, VIC 999kWIKEA Springvale, VIC 950kWIKEA Richmond, VIC 721kWBridgewater Solar, VIC 500kWToyota Altona, VIC  500kWTT Steel, VIC 

 500kW 

Solar Map of Australia 2017
The Solar Map 2017 represents major solar projects across Australia of 1MW or greater that are planned, under  

construction or were commissioned prior to February 2017.
Source data courtesy of Sustainable Energy Research Analytics, Sydney | ph: 0403 971 760, email: info@seranalytics.com

Compiled and published by Paragon Media Pty Ltd | ph: +61 2 9439 1955, email: query@ecogeneration.com.au
Visit www.ecogeneration.com.au for the latest news on Australian solar projects.For additional copies of this map, visit the EcoGeneration online shop at  

www.ecogeneration.com.au/shop and for advertising enquiries email juliem@paragonmedia.com.au 
This map is a schematic representation only. It does not show exact project locations.
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Artist's impression of the finished Lakeland project.

Takeoff at Darwin Airport (photo by Glenn Campbell).

The Normanton Solar Farm takes shape.

Success at the Karratha Airport Solar Farm.
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energysuper.com.au
T: 1300 436 374

P: +61 2 9928 2186
www.jacobs.com

MORE… PASSION, INNOVATION, RESULTS   …for our clients

FRONIUS ENERGY PACKAGE
24 HOURS OF SUN 

www.fronius.com.au

A leading supplier of dependable power solutions for the renewable energy industry in Australia, New Zealand and the Pacific.

www.mpower.com.au
info@mpower.com.au

1300 733 004

Proud Distributors of Brands Including:

For enquiries call 
1300 364 877

Free engineer  with every power system. 

=

Commissioned: 3MW
Under construction: zero

Project: 448MW

Commercial intelligence on large scalesolar, wind farms and storage – helpingclients make faster data driven decisions
www.seranalytics.com

www.fulcrum3d.com

Fulcrum3D, adding value to renewable energy projects since 2011
 Wind & solar resource monitoring services
 Efficient solar monitoring and forecasting
 CloudCAM forecasting
 Innovative online data delivery and analysis

Sodar | Cloud Monitoring |  Solar Forecasting | 
Environmental Monitoring

www.fulcrum3d.com

Fulcrum3D, adding value to renewable energy projects since 2011
 Wind & solar resource monitoring services
 Efficient solar monitoring and forecasting
 CloudCAM forecasting
 Innovative online data delivery and analysis

Sodar | Cloud Monitoring |  Solar Forecasting | 
Environmental Monitoring

www.fulcrum3d.com

Fulcrum3D, adding value to renewable energy projects since 2011
 Wind & solar resource monitoring services
 Efficient solar monitoring and forecasting
 CloudCAM forecasting
 Innovative online data delivery and analysis

Sodar | Cloud Monitoring |  Solar Forecasting | 
Environmental Monitoring

www.fulcrum3d.com

Fulcrum3D, adding value to renewable energy projects since 2011
 Wind & solar resource monitoring services
 Efficient solar monitoring and forecasting
 CloudCAM forecasting
 Innovative online data delivery and analysis

Sodar | Cloud Monitoring |  Solar Forecasting | 
Environmental Monitoring

www.fulcrum3d.com

Fulcrum3D, adding value to renewable energy projects since 2011
 Wind & solar resource monitoring services
 Efficient solar monitoring and forecasting
 CloudCAM forecasting
 Innovative online data delivery and analysis

Sodar | Cloud Monitoring |  Solar Forecasting | 
Environmental Monitoring

Bankable asset 
management for renewable energy 

developments

www.cwpam.com.au
Ground Floor, Block E, 34 Thynne St, Bruce  ACT  2617Phone: +61 (0)2 6100 2122    Email: info@cwpam.com.au

Construction u Commissioning u Operation
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Project

Australian  
Innovation  
since 2001

Founded using Australian 
research and development, Suntech panels are globally 

recognised for reliability,  
quality and efficiency. 

www.suntech-power.com.au

GET MORE FROM 
ET MONO PERC

www.ecogeneration.com.au

applicable [across clean energy and social 

impact investing],” he says. “You’re trying to 

achieve an appropriate financial return 

based on the risks of an underlying 

transaction and you’re also 

trying to add something else 

on. In the case of the CEFC 

you’re trying to identify 

carbon emission reductions; 

in social ventures you’re 

looking for social outcomes 

like improvements in 

education and housing.”

As Australia slowly 

transforms towards a clean 

energy future a wave of 

projects will need to be built, 

and financed, and the CEFC will be 

competing with other institutions and 

lenders as renewable generation becomes 

more affordable and the risk-return profiles 

of projects more attractive.

“The scale of investments across the 

ECO0617_CEFC_CEO.indd   58 12-May-17   4:41:34 PM
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Suntech is a global leader in PV panel manufacturing, well known 
for innovation, durability and performance characteristics, with 
technology based on Australian R&D.

Designed and certified to endure hail, humidity, sand, snow, salt, 
extreme heat and wind, our industry recognised quality standards 
are second to none. We conduct 52 internal tests combined with 
a range of independent testing, to ensure our customers are 

provided with the highest standards of quality and reliability in 
design and production.

That’s why we feel confident to offer an industry leading 12 year 
product and 25 year performance warranty. For more information 
on how we can support your Solar PV business, contact our sales 
and marketing team at sales@suntech-power.com.au

suntech-power.com.au

Our commitment to expert third party testing has 
enabled Suntech to attain the VDE Quality-Tested 
seal, recognising a level of quality control that goes 
beyond existing standards in the PV industry.

Suntech Panels.  
Tested by panels of experts.
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APSYSTEMS ADDS 
REACTIVE POWER 

APsystems has a new range of grid-tied micro-inverters 
that include reactive power control features to get the 

most out of PV solar systems. The YC600 model features 
intelligent networking and advanced monitoring systems to 
ensure maximum efficiency. The unit has two independent 
MPPT inputs and can achieve maximum continuous output to 
power 550W. The new technology brings the cost of 
installations down, the company says, by reducing inverters 
and time for installation for residential and commercial 
customers by half. The company also has a new Energy 
Communication Unit (ECU-C), an information gateway for its 
micro-inverters that collects module performance data from 
each micro-inverter and transfers it to an internet database 
in real time, requiring only a single 
data and power cable.

ONE STOP WAREHOUSE 
ROLLS OUT THE BIG 
NAMES IN STORAGE

The folk at One Stop Warehouse are all powered up about 

new offerings from Longi Solar, Huawei and OSW’s very 

own Energy Storage Cabinet (powered by BYD).

Longi Solar mono module products are one of the most 

highly efficient and reliable mono panels on the market, the 

team says. Advanced technologies are applied to get excellent 

performance at low irradiance and One Stop is distributing the 

maker’s LR6-60PE 285-305W mono panels.

The next big name is Huawei and its Smart PV Controller 

Hybrid Inverter, which produces higher efficiency at maximum 

98-98.6% and is compatible with the Huawei Solar Power 

Optimiser for higher yields. Battery compatibility is via an 

integrated plug-and-play interface.

One Stop Warehouse’s Energy Storage Cabinet relies on 

BYD’s iron-phosphate battery. The flexible modular design 

enables it to be set up with one to four battery modules in one 

rack (for 2.5 to 10kWh). Capacity can be increased up to 

80kWh through parallel connection of the battery racks.

MPOWER LAUNCHES 2017 SOLAR ROADSHOW 
WITH SELECTRONIC

MPower is launching its 2017 Solar 

Roadshow in partnership with 

Selectronic, with a series of modules 

across two days offering a flexible learning 

environment dependent on students’ 

needs. The national roadshow runs from 

May 31 to August 11. 

The first day of each event will feature 

the Selectronic Accredited Integrator 

training course, with up to 85 CPD points 

awarded to each attendee.  

The second day will feature a “What’s 

New” MPower industry presentation and a 

“What’s New at Selectronic” session 

including information on enhancements to 

the SP PRO and Selectronic Certified grid-

tie inverters, new battery integrations, 

market trends, new applications and case 

studies. The session will contain valuable 

information for those who are required to 

gain re-accreditation of their Selectronic 

Accredited Integrator 

status before year’s end.

The training courses 

are industry-focused 

and cover both the 

latest solar hybrid 

systems and off-grid 

power systems. The 

Clean Energy Council 

has approved this Selectronic training 

course as part of its continuous 

professional development program, which 

enables designers/installers to maintain 

their current knowledge base and 

encourages continuous updating of skills 

and knowledge. This course will award 

each attendee 35 CDP points for attending 

and a further 50 points for passing a 

multiple choice exam at the end of the day.

Dates and locations: Wollongong, May 

31-June 1; Melbourne, June 6-7; Adelaide,  

 

June 14-15; Newcastle, June 21-22;  

Perth, June 28-29; Hobart, July 5-6; 

Brisbane, July 12-13; Darwin, July 26-27; 

Townsville, August 9, 10 and 11.

First day training course will cost $299 

(excluding GST) and attendees must bring 

a laptop to complete the exam. The 

second day is free but registration is 

essential. For further information, email 

info@mpower.com.au. To register, click on 

the Roadshow banner at mpower.com.au 

WHAT’S NEW | SOLAR INSTALLER
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Global Sustainable Energy Solutions looks at the updated inverter connection  

standard and highlights what it means for installers.

THE RIGHT  
CONNECTION 

The latest version of the Australian and 

New Zealand standard Grid Connection 

of Energy System via Inverters — Installation 

Requirements (AS/NZS 4777.1:2016) was 

released on September 30 last year. 

There is a transition period of six months, 

and the standard came into effect at the end 

of March. The standard supersedes AS/NZS 

4777.1: 2005. 

As grid connection of inverter energy 

systems has seen many changes in the past 

11 years the new standard better reflects 

current PV system installation practices and 

configurations, especially in respect to 

commercial PV system installations and PV 

system installations with battery energy 

storage systems. 

Standards updates like these are a 

necessary hurdle for an industry that is 

constantly growing in size and experience, 

and that encounters an ever broadening 

range of products. 

While this standard has more than 

quadrupled in contents, many new 

requirements are simply adopting or 

clarifying industry practices which are 

already commonplace. This article describes 

the key updates to the standard and what 

they mean for installers. 

Please note that not all changes are 

included here, so Global Sustainable Energy 

Solutions recommends installers read the 

standard for themselves to ensure they are 

aware of all current requirements.

MAXIMUM DC VOLTAGE AND 
RESTRICTED ACCESS
The requirement of a maximum 600V DC 

voltage in domestic installations and restricted 

access for non-domestic systems with over 

600V DC is not new to PV system installers; this 

requirement was introduced in AS/NZS 

5033:2012 and further clarified in AS/NZS 

5033:2014. However, the scope of AS/NZS 

5033:2014 is for PV arrays only. With the 

inclusion of this requirement in AS/NZS 

4777.1:2016, this means that this requirement 

would apply to any DC power source connected 

to an inverter energy system, whether it be in 

the form of batteries or a PV array.

The definition of restricted access is 

consistent with AS/NZS 5033:2014, where if 

HD conduit is used on all accessible cabling, 

up to and including the inverter terminals, 

and the DC isolators and protection devices 

are in enclosures only accessible with a tool, 

then there is no need for additional barriers. 

However, if a lockable room is used for 

providing restricted access then these 

precautions are not necessary. 

For more information, see AS/NZS 4777.1:2016 

1.3.29 and 2.3.

CONNECTOR OR COUPLING 
CONNECTION TO THE INVERTER 
ENERGY SYSTEM
Where connection to the inverter is by flex 

cable and connector (MC4 connectors, for 

example), cables are required to be secured 

in such a way to prevent inadvertent 

disconnection and mechanical stress. The 

standard allows for a maximum of 300mm 

unsupported cables. 

This requirement has been part of the 

Clean Energy Council’s PV system install and 

supervise guideline and therefore would be a 

familiar requirement to most installers.

The standard also specifies that only 

connectors and couplers of the make, type 

and model specified by the manufacturer 

can be used at inverter port connections.

For more information, see AS/NZS 4777.1:2016 

3.2.3.

VOLTAGE RISE
Standard AS/NZS 4777.1:2016 specifies the 

overall voltage rise from the point of supply 

to the inverter AC terminal to be 2% or less 

of the nominal voltage at the point of supply. 

Some examples have been provided in 

Appendix C to provide guidance on how 

voltage rise can be calculated for a single 

phase system, three phase system or an 

installation with multiple inverters.
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RCDS AS ISOLATION MEANS FOR 
GRID-CONNECT ONLY INVERTERS
Recent changes seen in AS/NZS 4777.1:2016 

and AS/NZS 4777.2:2015 mean that use  

of a dedicated residual current device  

(RCD) between the inverter energy systems 

and the main switchboard is now permitted 

as a means to meet mechanical cable 

protection requirements for grid-connect 

only inverters. 

This can allow for slightly easier 

AC cable installation to grid-connect 

only inverters. However, this 

configuration is not allowed on a 

multiple mode inverter with 

standalone functionality in use.

Standard AS4777.1: 2016 explicitly 

excludes the use of RCD for this 

purpose with multimode inverters 

with a standalone port. This is 

because the RCD will typically 

switch both Active and Neutral 

conductors, thus breaking the 

Neutral to MEN connection. 

If the multiple mode inverter 

disconnects the standalone port 

neutral conductor from the main 

installation neutral when it switches 

to standalone mode, it will remove 

both the earth reference required 

for RCDs (whether RCCB or RCBO) to 

operate in earth leakage mode, which can 

then create shock hazards. 

For more information, see AS.NZS 4777.1:2016 

3.4.5 and 5.4.3.

AC AND DC SEGREGATIONS 
CLEARLY DEFINED
Similar to the requirements for restricted 

access, AS/NZS 4777.1 now also outlines 

requirements for AC and DC segregation 

consistent with AS/NZS 5033:2014. This is 

helpful for installations which are not 

covered by AS/NZS 5033:2014, such as 

battery storage systems.

Insulation barriers between AC and DC 

must be equivalent to double insulation and 

IP4X. The only exception to this is when 

cabling is outside enclosures, where 50mm 

separation can be used instead. Within 

50mm, an insulation barrier will again  

be required.

A simple way to abide by these 

requirements is to install AC and DC in 

separate enclosures and separate conduit. 

Installing AC and DC in the same enclosure, 

with a compliant insulation barrier, is 

difficult to achieve. 

The IP4X rating requires the barrier to 

prevent penetration of objects with a 1mm 

diameter or greater. In addition to this, AC 

and DC switchgear cannot share the same 

mounting rail unless it is made from a non-

conductive material. 

It will be difficult for barriers installed 

within enclosures to follow these 

requirements unless purpose-made 

enclosures are produced that comply.

For more information, see section AS/NZS 

4777.1:2016 5.2

MULTIPLE INVERTER  
ENERGY SYSTEMS
Standard AS/NZS 4777.1:2016 introduces 

requirements for installations where 

multiple inverters are installed. The 

requirements aim to minimise the number of 

main switches for inverter supply to avoid 

confusion and aid in effective isolation of 

inverter energy systems on site. 

Where inverter energy systems are 

connected to switchboards with loads,  

their isolation switches, labelled as ‘Main 

Switch (Inverter Supply)’, are required to  

be grouped. If there are more than two 

inverter energy systems connected to 

switchboard with loads, then a single main 

switch (inverter supply) is required to be 

used to isolate all connected inverter  

energy systems. In the latter case, a 

separate distribution board should be 

provided for isolation of individual inverter 

energy systems. 

Where inverter energy systems are 

connected to dedicated switchboards 

without loads, the distribution switchboard  

is required to have a single isolator (to  

be labelled “normal supply” or “submains 

supply”) and inverter AC isolators for  

each inverter energy system. In all cases, 

isolation switches need to be clearly  

labelled to identify the inverter which the 

switch isolates.
For more information, see subsection AS/NZS 
4777.1:2016 5.5.

CHANGES TO SIGNAGE
There have been changes in signage wording 

and colouring. Additional signage 

requirements have also been 

introduced for installations with 

multiple inverter energy systems 

and for installations with multiple 

mode inverters and battery energy 

storage systems.

The main switch of inverter 

energy systems are now required to 

be labelled “Main Switch (Inverter 

Supply)”. This reflects the fact that 

the energy source may be from 

batteries or from PV arrays. There is 

also a wording change to the 

labelling of main switch which 

provides isolation from the grid to 

“Main Switch (Grid Supply)”. The 

label, “Main Switch (Normal Supply)” 

will instead be required on 

distribution boards to indicate the 

isolation point for the normal supply 

to the distribution board. 

Additional warning signs apply for multiple 

mode inverters with stand-alone 

functionality. This sign needs to be installed 

at the main switchboard and any 

intermediate distribution boards, and needs 

to include the text “Neutral and earth 

circuits may be live under fault conditions”.  

The main switch for the standalone port of 

multiple mode inverters needs to be clearly 

labelled “Main Switch (Stand-Alone Supply)”.

Although installing the correct labelling 

and signage is important, where they are 

displayed is vital for achieving their purpose. 

Standard AS/NZS 4777.1:2016 has included 

several adjustments to the labelling and 

signage requirements that help ensure they 

are installed in practical and visible 

locations. For example, at sites installed  

with energy storage systems, the green 

reflector signs with the letters “ES” need  

to be installed on or immediately adjacent  

to the meter box and main switchboard so 

that they are visible to approaching 

emergency workers.

Installers should ensure that they review 

AS/NZS 4777.1:2016 6 Signs and Labels, to 

confirm they are installing labels in 

appropriate locations. 

More information at AS/NZS 5033:2014 6. 

Above: Under the new standard, cages such as this 
one may no longer be necessary.
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POWER BUILDS  
IN SHADY SPACES
A university car park in south-east Queensland is making itself twice as useful 

to the academic community after its conversion to a 1.1MW solar plant.

Let’s face it, car parks are pretty ho-hum. 
They take up a lot of space and not 

much really happens in them. The anxiety 
of looping around a full car park brings on a 
panic and the joy of finding a spot only 
lasts a moment. But until driverless cars 
announce their arrival with a digital “toot” 
we’re stuck with car parks, so how could 
they be made a bit more useful?

By turning them into solar farms,  
of course.

It’s a solution that has become a bit of a 
specialty of Autonomous Energy. The 
Sydney-based company has completed a 
1.1MW project on the University of Southern 
Queensland’s Toowoomba campus, where 
about 3,800 solar PV panels cover an area 
equivalent to about four football fields, 
enough for 449 cars.

It’s part a $6 million, 2MW rollout that 
will include rooftop installations at three 
other USQ campuses. The institution hopes 

voltage zero export control future proofs 
the campus, Gadd says, allowing USQ to 
install additional solar PV capacity at 
Toowoomba using the same zero export 
control system and still meeting Ergon 
Energy’s requirements.

The high-voltage protection system 
communicates to the inverter management 
equipment so the inverter output can ramp 
down as required to ensure zero exports to 
the network.

About 135 tonnes of steel was used in the 
framework, with vehicles allowed 2.6m of 
clearance. At Sydney Market the solar 
canopy is high enough off the ground to 
accommodate trucks. “It just depends on 
the application,” he says.

When it is dark, 165 LED fittings brighten 

its carbon emissions of 16,000 tonnes a 
year will be cut by 20%, where purchased 
electricity accounts for about 88% of 
emissions, it says.

“It’s a long way from installing solar 
panels on a roof, put it that way,” says 
Autonomous Energy managing director 
Mark Gadd. “It’s much more complicated, a 
lot more technically engrossed, a lot more 
stakeholders and a lot more risk.”

At the USQ project the energy generated 
by the panels is sent through 19 SMA 60kW 
three-phase string inverters into a 
1,250kVA GE transformer which steps the 
voltage up before connecting to the 
university’s 11kV network.

A custom-designed 1,600-amp AC solar 
protection board with a campus-wide high-
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things up for students as they make their 
way to their cars after another hard day of 
being lectured.

Autonomous Energy has done this work 
before, with a 920kW car park at Sydney 
Markets — and it has plans to build one atop 
a 14-storey car park at Sydney Airport. 

The effects of coastal wind on a 
structure 14 floors up is vastly different 
from what is felt on the top of a typical 
residence, he says. “A lot of rigorous 
engineering goes into it.” Framework to 
support the panels needs to be custom 
designed and engineered.

In high-rise car parks, one particular 
challenge is lining up the loads of the 
shading structure with the supporting 
columns underneath, without losing car 

park spaces. “No shopping centre manager 
is going to want to lose a parking space,” 
Gadd says. “They put a high price on it.”

At the Sydney Markets project the water 
captured on the arrays is put to good use 
instead of being sent into a stormwater 
drain, he says. “Compared to having an 
uncovered car park it adds a lot more value 
and you’re turning what is otherwise a very 
dead, boring, lifeless place into a solar 
power station.”

At USQ, it isn’t just about counting the 
energy and savings that come off the 
panels, however. Solar car parks also look 
cool. Especially at nighttime, as can be 
seen here.

“Compared to shade sails you see on the 
roofs of some car parks [a solar array] 

looks a lot more impressive and futuristic,” 
Gadd says. “They look great.”

Toowoomba-based Jinko Solar regional 
sales manager Thomas Bywater reckons 
car park solar shading makes all sorts of 
sense. “It brings solar down into the space 
where people are living and breathing 
rather than keeping it secret on the 
rooftop,” he says. “At the same time, our 
future leaders are walking among the 
panels and surely their impression of solar 
is therefore more concrete and familiar.”

Bywater is hopeful the USQ job — which 
uses Jinko’s 285-watt monocrystalline 
PERC modules — will inspire similar 
projects across the manufacturing and 
agricultural businesses in the Darling 
Downs region of South-East Queensland. 
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Cash flow financing for installers
Long term rental, chattel mortgage  
and PPA’s for customers

NUMBER 1  FOR SERVICE & INTEGRITY

www.solarfinance.com.au

One stop shop for all your financing needs

While solar power systems 
now cost less than a quarter of 

what they did last decade, 
buying a system outright does 

require a substantial 
investment up front — or 

separate finance.
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A decade ago, when the solar boom 

began, there was basically a single 

business model — you bought a rooftop  

solar power system and it was installed on 

your home.

With solar now on the rooves of more than 

1.5 million Australian homes, solar 

companies and installers have been 

expanding into new markets such as rental 

properties and the commercial and industrial 

sector. A variety of new business and finance 

models have been tried in recent years.

The result is more flexibility in the way 

solar power is financed, whether a customer 

is a young family who owns a free-standing 

house, a solo apartment renter, a brewery, a 

large commercial or industrial facility or a 

mum-and-dad small business.

Before we get started, just a reminder to 

make sure you do your research before 

choosing a solar company. Companies that 

have been approved under the Clean Energy 

Council’s voluntary Solar Retailer Code of 

Conduct have shown their commitment to 

responsible sales and marketing practices 

and a five-year whole-of-system warranty, as 

well as solar industry best practice. 

They will also ensure you receive 

particular information that will help you 

understand your finance arrangement.  

(A list of approved solar retailers under the 

program can be found at 

approvedsolarretailer.com.au).

The most commonly used financing 

models are as follows:

OWNERSHIP THROUGH 
CONVENTIONAL FINANCE
The basics: You find the money and then pay 

for a solar power system, either through 

cash, a bank loan or simply extending your 

mortgage. This is the classic model and is 

still the way most rooftop solar is financed. 

Home-owners or businesses pay the cost, 

with support from the Small-scale 

Renewable Energy Scheme. The owner of 

the system is responsible for organising 

their own maintenance.

Why it works: You pay once and get the 

benefits of a reduced power bill for the life of 

the solar power system. 

Things to consider: While solar power 

systems now cost less than a quarter of what 

they did last decade, buying a system 

BUYER’S GUIDE TO  
SOLAR FINANCING

Solar PV is a far 

cheaper option 

than it once was 

but for many owners a 

whizzbang system still means 

taking out a loan. Clean 

Energy Council director smart 

energy Darren Gladman 

weighs the options.
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outright does require a substantial 

investment up front — or separate finance.  

If you are planning to move, the system will 

stay with the house. 

SOLAR LEASING
The basics: Like many major appliances, it is 

possible to lease a solar power system, 

allowing you to lower your electricity bill 

with no up-front cost. A solar business will 

install and maintain the system, and you 

make monthly payments to use it. Some 

companies offer some kind of performance 

guarantee, taking into account normal 

weather variation. Solar leasing is generally 

suited to larger solar power systems rather 

than small rooftop systems. 

Why it works: Being able to install a system 

without being out of pocket is 

understandably appealing. A well-designed 

solar system will reduce your bill, with your 

savings exceeding the leasing cost. That 

means you will save money — although 

perhaps not as much as you would save if 

you owned the system outright. This is offset 

by the flexibility of a leasing arrangement, 

and the fact that someone else is taking care 

of the maintenance.

Things to consider: The economics of solar 

leasing make it better suited to larger 

systems. Leasing arrangements typically 

have a minimum duration (such as, five years 

or longer). It may be worth getting financial 

advice before signing a contract.

SOLAR POWER PURCHASE 
AGREEMENTS (PPAs)
The basics: Just like solar leasing, a solar 

PPA can cut your electricity bill without an 

upfront cost. The main difference is that 

solar leasing operates through a monthly 

payment system, while PPAs require you to 

pay for the units of electricity that you use. 

Under a standard PPA agreement, a 

company installs and maintains a solar 

power system and then sells the electricity 

to customers — usually at a price lower than 

they could buy electricity from the grid. The 

agreements typically have a minimum 

duration and could last 10-15 years. In some 

cases, large solar systems can be installed 

with the solar electricity sold to multiple 

customers in the area.

Why it works: Paying per unit of electricity 

means you are saving on whatever you end 

up using. You don’t have to pay for anything 

up front and someone else takes care of the 

maintenance costs. If the price of grid 

electricity increases faster than the cost of 

the PPA, the savings will be even greater. 

Things to consider: If a PPA agreement is 

based on a single system, it is important that 

the system is sized appropriately for your 

circumstances or you may end up paying for 

more than you need (as some contracts may 

require the user pay for electricity that is not 

*Terms, Conditions & Credit Criteria apply.

Enquire Now 1300 986 056 info@classicfg.com.au
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Savings!

Partner with us to offer payment plan options for your solutions

Efficient
• Quick & easy process
• No financials options available*
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Before After

In some cases, large solar systems can be 
installed with the solar electricity sold via a power 
purchase agreement to other customers.
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consumed). It is also important to think 

carefully about how your circumstances 

might change if you are signing an 

agreement for a decade or more. Consider 

seeking financial advice before signing up.

LOCAL GOVERNMENT FINANCE 
MECHANISMS
The basics: Some local governments offer 

special finance mechanisms to support 

building improvements and overcome the 

“tenant-landlord split incentive”, where the 

installation of solar or energy efficiency 

improvements would mostly benefit the 

tenant of a property. These mechanisms are 

often referred to as “environmental upgrade 

agreements” although they go by different 

names in different places. The idea is for a 

financier to lend money to a building owner 

for environmental upgrades that can include 

the installation of solar power. The loan is 

tied to the property rather than the owner of 

the property, and repayments are made 

through a charge collected by the local 

council and passed on to the financier.

Why it works: Capital may be available at 

more favourable terms due to the council 

involvement. Tenants save on their power 

bills, while building owners get the benefit of 

lower operating and maintenance costs, 

better capital value and long-term 

attractiveness for tenants.

Things to consider: Local government 

finance mechanisms are only available in 

certain local government areas, and 

currently only in Victoria, South Australia 

and NSW. Check with your local government 

for details. 

CHATTEL MORTGAGE
The basics: It has become common for 

home-owners to extend their mortgage to 

install solar power systems under 

conventional finance arrangements. 

However, a chattel mortgage on a solar 

power system is geared towards the 

business market, and basically means you 

are borrowing money to install a solar 

system at your property. You will own the 

system, but you are taking out a loan over a 

period of time, similar to a home loan. The 

lender takes the mortgage as security for 

the loan, which is generally paid back over 

3-10 years.

Why it works: You have minimal upfront 

costs but you will still own the solar power 

system at the end of the mortgage.

Things to consider: If your energy savings 

will be less than your mortgage repayments 

you will not see benefits until after the loan 

is repaid. As with other forms of outright 

ownership the maintenance of the system 

falls back on you. Also, the mortgage stays 

with the system, adding an extra 

complication if you decide to sell your home. 

Consumer credit protection does not apply 

to chattel mortgages, so be sure you 

understand the risks or seek financial and 

legal advice before entering into a contract.

WHICH TO CHOOSE?
It really depends on your individual 

circumstances. Buying your system outright 

using cash or extending your mortgage has 

worked well for most home-owners. There is 

still not an ideal model for residential 

renters, especially not in high-rise 

apartments where roof space is limited.

Finance models like solar leasing and 

PPAs generally make more sense for the 

business market, while local government 

mechanisms such as environmental upgrade 

agreements may be better suited to building 

owners making large investments. 

COMMERCIAL SOLAR FINANCE

 • 100% no deposit finance*

 • Chattel Mortgage or Rental

 • No property security required

 • From $5,000 - $5m*

 • Low Doc up to $150,000*

 • Terms from 1 – 7 years

RESIDENTIAL SOLAR FINANCE

 • 100% no deposit finance*

 • No early payout fees ever!
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 • No property security required
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 • No merchant fees or claw back!

www.finance.energy
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NEW TRAINING  
FOR ON-GRID  
BATTERY SYSTEMS

The accreditation scheme for solar 

installers can be traced back more than 

25 years to annual meetings of Appropriate 

Technology Retailers of Australia.

At the 1991 ATRAA meeting in Goulburn, 

NSW, concerns were raised within the solar 

industry that stand-alone systems were 

being sold with the promise of delivering far 

more energy than they were able to deliver.

The next year at the organisation’s 

Murwillumbah meeting, an issue was raised 

about a situation where a person was 

electrocuted by their stand-alone power 

system. At that meeting a decision was made 

to develop a specific training course in an 

effort to prevent such accidents occurring 

again and to ensure the community had 

confidence in the industry.

The objective was to develop an industry 

accreditation scheme where people must 

complete appropriate training, helping to 

raise the bar across the entire sector. This 

developed over time to what is now the 

accreditation scheme administered by the 

Clean Energy Council. 

NATIONWIDE APPROACH
The Clean Energy Council requires people 

who want to be accredited to complete 

nationally-accredited training units. By using 

a national model, training organisations 

around the country are able to deliver the 

training and make it more accessible than 

just having one or two speciality providers.

So what does all this mean for on-grid 

battery installations?

The Clean Energy Council has been 

actively building a framework to ensure on-

grid battery installations are done safely. At 

the end of 2012 we introduced a 

SOLAR ACCREDITATION UPDATE

Storage is gaining in popularity and installers must be properly 

qualified to take part in this busy market, writes Clean Energy 

Council general manager of industry integrity Sandy Atkins.
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NEW TRAINING  
FOR ON-GRID  
BATTERY SYSTEMS

requirement, through the installation 

guidelines, that people who want to install 

batteries as part of a grid-connected system 

must complete additional training beyond 

what is required for grid-connect 

accreditation. The reason is that batteries 

pose a set of risks that are different to the 

risks associated with solar power systems, 

beyond what installers experience in a 

standard grid-connect PV system. 

This was not a decision the Clean Energy 

Council made on its own. Five years ago we 

restructured the governance process within 

the accreditation section and introduced an 

installer reference group. This reference 

group includes installers from all over the 

country, who meet once a month to discuss 

issues relating to accreditation. 

NEW TRAINING UNITS FINALISED
For a number of years we have been using 

draft national training units as the 

requirement for obtaining your battery 

storage endorsement as part of your CEC 

grid-connect accreditation. 

After a lot of hard work, the new battery 

storage training units have been endorsed 

and added to the Electroctechnology 

Training Package.

The Clean Energy Council represents the 

solar and storage industry by having a seat 

on the Australian Industry Standards’ 

Electrotechnology Industry Reference 

Committee, as part of the Australian 

Vocational Education and Training system. 

This is the group responsible for driving the 

process of training package development.

These units will be required to add the 

“storage” endorsement to your grid-connect 

accreditation. As it will take registered 

training organisations a few months to have 

these new units added to their scope, we are 

implementing a transition period to allow 

people to install these systems.

There are currently two options available 

to work on grid-connected systems with 

battery storage:

Option 1: Hold grid-connect accreditation 

with battery storage endorsement. To apply 

for the storage endorsement you must 

complete the additional draft training 

modules on grid-connected battery storage 

design and installation.

From January we will no longer accept 

training completed to the draft units. Only 

training completed by a registered training 

organisation with the endorsed training on 

scope will be accepted. A list of those 

training providers will be available online.

Option 2: Hold grid-connect accreditation 

and stand-alone power systems 

accreditation. At present, an installer who 

holds both can sign off on the installation of 

grid-connected systems with storage.

From January 2019, all people holding 

both grid-connect and stand-alone 

accreditation will need to complete the 

battery storage training to continue 

installing grid-connected systems with 

battery storage. We envisage that this will 

allow registered training organisations 

enough time to develop a short bridging 

course that will take in to account the 

training that has already been completed. 

Sandy Atkins

SOLAR ACCREDITATION UPDATE
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The solar industry is expanding rapidly. 

This is not only due to technological 

advances in panels and inverters, batteries 

are now playing a larger role in the industry. 

It may not make much sense at the moment 

to use lithium batteries in cars, but it 

certainly makes sense using them for home 

energy storage.

Due to marketing and online information 

resources, consumers are asking more and 

more questions about adding batteries to 

their solar systems. 

Installers are dealing with issues like 

battery compatibility between inverter 

companies and challenges such as wiring or 

finding an ideal location for the system. 

There are several ways to build these 

systems but the most popular for residential 

grid-connected systems would be to either 

use a full hybrid system, hybrid-ready 

system, DC-coupled battery system or an 

AC-coupled battery system.

FULL HYBRID SYSTEMS
If you are dealing with a consumer who has 

no existing solar and is ready to go for both 

solar power and battery power right away, a 

full hybrid system makes sense. Full hybrid 

systems are in control of both the solar 

panels and batteries and can make 

intelligent decisions about when to charge/

discharge the batteries or to power loads in 

the home. Having a system with a single 

common point of control is great for 

efficiency and for installers and makes life 

very easy in terms of commissioning. Rather 

than requesting several systems to 

communicate, plug in the PV, plug in the 

battery, plug in the grid and press play.

HYBRID-READY SYSTEMS
A hybrid-ready system is for the consumer 

who wants solar power but is not yet ready 

to pull the trigger on a battery system, 

although they’re conscious about purchasing 

batteries in the future.

This is where quite a few installers can trip 

over. There are a number installers who have 

installed IP65 hybrid inverters right next to 

the meter box of the consumer’s home to 

reduce system complexity. Most dwellings in 

Australia have the meter box on the side of 

the home where space is limited and the wall 

is generally not protected. So where are the 

batteries going to be placed?

Many, if not all, of these hybrid systems 

SolaX Australia chief engineer Edwin Cotter  

talks about what’s been bothering installers.

operate on 40-60V batteries. With this 

battery voltage, it gets very difficult and 

expensive to extend battery cable length due 

to severe voltage drop. The greater the 

distance between battery and inverter, the 

bigger the battery cable must be. Not to 

mention the potential load on the cable 

being taken into account.

A hybrid-ready system must be planned 

from the beginning otherwise the consumer 

will be left with several issues to correct 

before a battery can be installed. This 

system type will cause the most headaches 

for installers in future.

DC-COUPLED BATTERY SYSTEMS
A DC-coupled battery system refers to a 

system that interfaces with a solar PV 

inverter via its MPPT input. This is most 

commonly used for high-voltage batteries 

but there are some products on the market 

which use 40-60V.

With the system operating without any 

DC-AC conversions, system efficiency is 

good and installation can be quite simple. 

High voltage batteries do not suffer  

from the limitations of 40-60V batteries  

and can be located some distance from the 

TECH TIPS

KNOW YOUR BATTERY-
INVERTER SYSTEMS,  
IMPRESS YOUR  
CUSTOMERS
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inverter, however this type of system is not 

without complication.

The main cause for concern is that we 

have systems in series. In order for this 

battery to operate, the connected inverter 

must be able to operate. If we are 

connecting a DC-coupled system to a legacy 

inverter, the battery is bound by the 

efficiency of that inverter. 

A common request from the consumer is 

the ability to use their batteries to power the 

home when there is a blackout. In today’s 

market, several inverter companies can 

provide this service but a DC-coupled system 

would find it very difficult to deliver on that 

promise. PV inverters in most cases will  

de-activate when the grid goes down. 

Even with the DC input from either the PV 

or the batteries, without the grid it cannot 

provide power. 

A DC-coupled system can be either very 

easy to complete or very difficult, depending 

on the system purpose.

AC-COUPLED BATTERY SYSTEMS
The AC-coupled battery system is making its 

rise to glory. Everyone is talking about it due 

to marketing and system compatibility. The 

great advantage is that it is not dependant 

on the PV inverter and normally comes with 

its own monitoring and control.

An AC-coupled battery is not just a 

battery; it has a DC/AC inverter and hence 

can be classed as an additional inverter. This 

can be troublesome in areas with inverter 

limitations for grid-connected system.

There are losses when considering round-

trip efficiency in AC-coupled system, the 

most basic being power conversions from AC 

to DC and DC to AC. 

For example, a PV inverter converts DC 

from PV to AC, AC-coupled battery converts 

AC to DC to charge the battery, there is 

normally another DC-DC conversion to 

charge the battery at the correct voltage 

CALENDAR OF EVENTS
EVENT DATE / VENUE WEBSITE
Australian Energy Storage conference and exhibition 14–15 JUNE 2017, International Convention Centre, NSW australianenergystorage.com.au

Australian Energy Week 2017 20-23 JUNE 2017, Pullman & Mercure Melbourne Albert Park energyweek.com.au

Australia New Zealand Biochar Conference 10-12 AUG 2017, Tweed Shire, NSW anzbc.org.au

All-Energy 2017 11-12 OCT 2017, Melbourne Convention and Exhibition Centre all-energy.com.au

and to use the battery we must convert the 

DC back to AC for use in the home.

If your thing is system efficiency this 

system may cause you to flinch, but for a 

basic system install with very few issues 

regarding compatibility, it is definitely the 

system to watch.

EASY WHEN YOU KNOW HOW
Installers deal with many types of hybrid 

solutions, knowing which to use on a case by 

case basis is a very valuable skill. A system 

that you use due to price or industry 

partnerships may cause you more issues 

than it is worth. 

All the aforementioned system types  

are valid solutions, but full hybrid and  

AC-coupled solutions seem to be the future 

of our industry. 

A DC-coupled system can be either very  
easy to complete or very difficult, depending  
on the system purpose.
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LARGE-SCALE GENERATION 
CERTIFICATE (LGC) MARKET 
March and April saw the LGC market in 

consistent decline with spot prices softening 

from the mid $80s down to a low of $78 as 

buyers withdrew from the market. The 

softening appeared to reflect a variety of 

issues including concerns that the project 

development pipeline and the potential for 

further LGC penalty payment could 

somehow result in the Cal 18 vintage no 

longer being short. 

On balance, such an outcome remains 

unlikely and in early May the spot market 

did recover into the low $80s as buying 

interest returned. At the time of writing the 

spot sat at $82.40. In the forward vintages 

the Cal 18 and Cal 19 markets lost 

considerable ground in the slump reaching 

lows of $71.90 and $64.50 respectively and 

while the 18s have shown some signs of 

recovery in early May, the Cal 19s remained 

at the lower ($64.50) level despite the 

recovery in the spot.

In early May the Clean Energy Regulator 

released its 2016 administrative report in 

which it says it expects the 33,000GWh 

2020 target to be met in time, assuming a 

total of 3,000MW of project commitments in 

2017 and another 1,000MW in 2018. In terms 

of the 2018 compliance year it states only 

that it expects it to be “tightly balanced”.

SMALL-SCALE TECHNOLOGY 
CERTIFICATE (STC) MARKET 
The release of the 2017 Small-scale 

Technology Percentage in late March 

stunned the market by coming out at 7.01%, 

equivalent to about 12.45 million STCs. most 

participants had been expecting something 

in the mid 15m range and STC submission 

figures over the past 6 months have implied 

a figure considerably higher than that. 

Following the release the forward STC 

market came to life as participants 

anticipated an oversupply and forward prices 

began to fall. At the time of writing the price 

for Q2 forwards (June-July) sat at $39.25 

with the supply demand balance for that 

quarter implying a small surplus. For Q3 and 

Q4, however, the prices were far lower at 

$38.00 with larger surpluses expected 

across the remainder of the year.

ENERGY EFFICIENCY MARKETS 
(VEEC AND ESC)
Ongoing strength in the Victorian Energy 

Efficiency Certificate (VEEC) supply saw the 

market continue to lose ground across March 

and April and by early May the spot sat at 

$11.50, a level not seen since September 

2010. There were about 4 million surplus 

VEECs rolled over from the 2016 compliance 

year and that number has only grown in 

recent months despite the considerable 

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.

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

EUA — European Emission Allowances 4.58 7.05

DOMESTIC CREATION SPOT PRICE ($AU)

LGC — Large-scale Generation Certificates 185,983,363 82.40

STC — Small-scale Technology Certificates 166,319,023 40.00

VEEC — Victorian Energy Efficient Certificates 40,251,187 11.50

ESC — NSW Energy Saving Certificates 18,984,620 15.15

CLEAN ENERGY  
MARKET WRAP
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softening in prices. Late April brought with it 

the final date for 2016 compliance and with 

5.3 million VEECs surrendered against the 

nominal target of 5.4 million there was 

ultimately a modest under-surrender. 

At the time of writing there were  

4.6 million registered VEECs with another  

1.2 million pending registration against the 

2017 target of 5.9 million. Commercial 

lighting continues to dominate VEEC supply.

Despite a period of recovery across March, 

recent months have also proven tough going 

in the NSW Energy Savings Certificate (ESC) 

market, where similar oversupply issues 

prevail. Having recovered to the mid $17s in 

early April, strong ESC registration figures 

saw the market tumble dramatically back to 

the $15.00 mark before support returned.

With the passage of 2016 compliance at 

the end of April which saw just under 3.8 

million ESCs surrendered, there remained 

3.5 million registered ESCs available to meet 

the 2017 target which is expected to be 

approximately 4 million ESCs. 

The above information has been provided by 
TFS Green and relates, unless otherwise 
indicated, to the spot prices in Australian 
dollars, as of May 5, 2017.
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1800 059 170
Courses Available:

Solar Grid Connect Design 
and Install Course 4 Days - $1980

Storage Endorsement 
Course

Stand Alone Power 
Systems Course

Industry Skills Fund may fund 75% of 
all Renewable Energy Courses.  

4 days - $2480 includes Standard

4 days after Storage Course - $2480

Certificate IV Electrical- Renewable Energy
Includes all the above qualifications          - POA

TO ENROL - www.skillbuild.edu.au

Ring for details

Renewable 

Energy short 

courses for 

non-electricians 

available
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Courses Available:
Grid Connect Design and Install Courses
Sydney 1-4 Jun; Wellington 17-20 Jun; Brisbane 13-16 Jul; Canberra 
15-18 Jul; Adelaide 31 Jul-3 Aug; Darwin 8-11 Aug; Albury 24-27 Aug
 

Battery Storage Endorsement Course
Canberra 17-20 Jun; Brisbane 29 Jun-2 Jul; Adelaide 6-9 Jul; Albury 
13-16 Jul; Sydney 20-23 Jul; Darwin 12-15 Sep; Townsville 18-21 Sep
 

Stand Alone Power Systems Course (must have done 
Storage Endorsement) 
Adelaide 4-6 Aug; Canberra 16-18 Aug; Albury 1-3 Sep; Townsville 
22-24 Sep; Darwin 14-16 Oct

Training  
centres in  

Perth, Adelaide,  

Albury, Sydney,  

Darwin, Brisbane, 

Canberra and 

Melbourne

All courses lead to CEC Accreditation/Endorsement
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Chris Stork of K&C Stork Solar Power Consultants has been installing systems since the 1990s.  

A lot has changed since then, he tells EcoGeneration…

A SON OF THE SUN

What got you hooked on solar so early?

I did my trade at Telecom [now Telstra], 

which is where I learned about solar. 

Telecom Australia was the world’s largest 

user of solar panels back in the early 

nineties. I had an interest as a teenager at 

school in kinetic energy, the idea of getting 

energy from nothing, which we all know is 

impossible. Solar power is as close as we’re 

going to get to it, as far as I’m concerned. I 

never really got the opportunity to follow it 

through until the very early 1990s, when I 

worked on a solar-powered telephone 

exchange [in southern NSW]. Then I did a 

correspondence course with the Solar 

Energy Industry Association and never 

looked back.

What were the early customers like?

The early attitude was: ‘You silly hippy, what 

are you doing that stuff for?’ Back then it 

was the alternative people who would 

consider solar. It was so expensive, as high 

as $12 per watt for solar panels back then 

[Ed — these days it’s about 35 cents per 
watt], so systems were very small. A 1kW 

system was regarded as quite large. To get 

people to go solar wasn’t easy; it really 

meant a change of lifestyle. On-grid systems 

back in the ’90s weren’t even thought of. It 

was pretty much all off-grid, camping, some 

stuff for advertising billboards. It was 

regarded as too expensive for domestic.

How did things change when grid-

connected systems got the green light?

I remember putting the first grid-connected 

system in Powercor’s network, in mid-2000. 

It took months of negotiation with Powercor. 

It was 975W and they were worried about 

how it was going to affect the network. 

Have you been back to any of your old 

installations to update them?

The very first one [I did] is on my brother’s 

much time on the roof now. As my doctor 

says: ‘You’re 50 now — you shouldn’t be on a 

damned roof.’ I’m happy to let the younger 

guys get on the roof.

You were working with batteries way, way 

back on those billboard jobs … what do you 

make of the current “battery boom”?

The technology is there, 

most certainly, but I still 

think there’s a long way to 

go. There are little to no 

regulations for lithium 

storage. When the 

Australian standards were 

written it was aimed pretty 

much at lead-acid 

technology because that’s 

pretty much all that was 

around then. We now have 

lithium, which can be 

extremely volatile. 

Personally what worries me is, what happens 

if you get a fault in a battery management or 

monitoring system? It’s going to start a 

chain reaction, and it won’t just stop at one 

cell like a lead-acid battery [reaction] will. It 

will keep going. Of course there are different 

types of lithium technology but I still think 

they’ve got a fair way to go yet.

What sort of system do you have at home?

Because I’m on the premium feed-in tariff 

I’m very limited to what I can do. I have 

4.8kW of panels, because I have to stay 

under 5kW. I can’t really do much with it. If I 

upgrade the system in any way I run the risk 

of losing my premium feed-in tariff.

But solar has been a good investment 

otherwise? Your energy costs are down?

Oh yeah. We don’t get a bill; we get a 

statement. Because we’re exporting at 68c/

kWh we don’t get bills. We build up credits in 

summer and use them over winter. 

house, and he only lives about four blocks 

from here, so I visit it regularly. We’ve 

changed the inverter once. 

What was the early technology like?

I can remember when the first 80W panels 

came onto the market, about the mid-1990s. 

I can remember thinking at the time, ‘Wow, 

80 watts — imagine what we 

can do with this kind of 

power!’ It’s a very different 

world now. I can remember 

BP toying with the idea of 

putting two 75W panels in 

one frame, to make a 150W 

panel. That panel was [so 

expensive] that people were 

worried about dropping it.

How has the standard of 

installations changed?

The installation practises 

and the way things are done have improved 

dramatically. I look at some of my older work 

and I think: that’s a bit ordinary. But at the 

time it was accepted as high-end quality. So 

it has improved a lot, but unfortunately there 

are still a lot of cowboys out there who want 

the money and that’s all they’re in it for. But 

there’s not that much money in it now.

You started the “Crap Solar” Facebook 

page — what brought that on?

I started that page to highlight some of the 

stuff I’m seeing on a daily basis from some of 

these cowboys. It started off as a place 

where I could put some pictures and show 

some people some of the rubbish, and it’s 

just grown into a monster. 

Are you going to keep installing solar as 

long as the sun rises each day?

I’ve started to get a bit of arthritis in my 

knees from a serious motorcycle accident 30 

years ago, so I don’t spend anywhere near as 
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POWER WITH PURPOSE

www.mpower.com.au
info@mpower.com.au

1300 733 004

MPower is proud to announce the launch of its new 2017 Solar Roadshow events 
for 2017, in partnership with Selectronic. A series of two day events will take place 
all over Australia from June to August, with the first day of each event featuring the 
Selectronic SP Pro Accredited Integrator training course, with up to 85 CPD points 
awarded to each attendee!

The Roadshow events will include:
• Selectronic SP Pro Accredited Integrator full day training course
• ‘What’s New’ industry presentations from MPower and Selectronic
• Hands on demonstrations, the latest and upcoming products and technology
• Information and news relating to the 2017 Australian Standards
• Post networking opportunities and refreshments
• Informal Q&A with key industry experts
• Special promotions and offers

For further information and to 
register your attendance, visit 
www.mpower.com.au and click 
on the Solar Roadshow banner.

Receive 85 CPD Points at the 
new MPower & Selectronic 
2017 Solar Roadshow

Wollongong, NSW May 31st - June 1st 
Melbourne, VIC  June 6th - 7th 
Adelaide, SA  June 14th - 15th 
Newcastle, NSW  June 21st - 22nd 
Perth, WA  June 28th - 29th 
Hobart, TAS  July 5th - 6th 
Brisbane, QLD  July 12th - 13th 
Darwin, NT  July 26th - 27th 
Townsville, QLD  August 9th - 10th 
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