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H
ow will this energy transition be remembered? When you’re 
stuck in the middle of it, it’s hard to imagine what a peaceful 
plateau might look like ... a future where faraway wind and 

solar plants work in perfect harmony with rooftop generation and 
all forms of exotic storage to provide perfectly orchestrated delivery 
of electricity to everyone.

A system running at optimal efficiency — every economists’ 
dream. It’s coming one day. It will happen.

But what about the last big energy transition? How did that go?
Well, although I will never claim to be an expert on anything,  

I did get an insight into how the world changed as the magical 
qualities of oil were released upon it after reading Anthony 
Sampson’s book The Seven Sisters. Other than Sampson being a 
fantastic storyteller, what makes the book so fascinating is that it 
was written in 1975, no doubt inspired by the oil crisis of 1973. 

It’s a grim tale, where enormous power is quickly concentrated in 
seven oil companies, who then get the world hooked on a very cheap 
energy source by exploiting a multitude of unsophisticated and 
competing suppliers. When everyone gets wise, of course, OPEC is 
formed, supply is squeezed and prices jump. 

There’s plenty of geopolitics involved, with oil companies front-
running foreign policy, but a reader in 2019 will sigh with relief that 
the wind and sun that supply today’s cheap energy will never run dry.

So, without mentioning all the things that might go wrong 
(interferring politicians, over-optimistic developers and ropey 
installers), let’s press ahead and get the job done. Enjoy the issue!

Jeremy Chunn
EcoGeneration editor
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It’s a balancing act in the world of utility-

scale wind and solar, with marginal loss 

factors released in April by the Australian 

Energy Market Operator knocking the 

confidence of developers working to build 

the generation needed to replace coal. 

AGL is working with AEMO and network 

service provider TransGrid to commission 

the Silverton Wind Farm, with the last of the 

58 wind turbines in place. The plant has 

struggled to perform to its 200MW capacity, 

generating 45MW during the day and 76MW 

during the night, AGL says.

As the grid is slowly reconfigured to better 

service the many remote generators being 

built to replace large power plants, marginal 

loss factors for wind and solar plants will 

Marginal loss factors bite hard
slowly improve. Before that happens, 

however, they may get worse. AGL has been 

in the game long enough to see over the 

horizon, however. 

“We expect to reach full capacity in the 

coming months following the completion of 

AEMO commissioning,” AGL general 

manager development and construction 

Dave Johnson told EcoGeneration.

The wind farm, which is owned by the 

Powering Australian Renewables Fund, is 

connected to TransGrid’s Broken Hill 

substation by a 25km 220,000-volt 

transmission line and will generate about 

780,000MWh of renewable energy annually, 

which AGL says is enough to power about 

137,000 homes.
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Horizon removes 
poles from 
the horizon

West Australian utility Horizon Power is 

on a mission to remove 54km of poles 

and wires in Esperance and service the 

properties with “micro power systems” that 

consist of solar and battery technology with 

diesel back-up. Horizon Power general 

manager consumer energy Mark Paterson 

gives EcoGeneration an update.

How frequent are outages in WA with 

powerlines in place?

Our rural lines typically experience outages 

beyond those in the metropolitan area. 

Although these are not necessarily frequent 

they can be for extended periods as they are 

far from our depots.

What is the cost of a micro power system?

It depends on the needs of each customer. 

Each micro power system is designed to 

minimise the run-time of the diesel 

generator and this requires consideration of 

the power needs of each site.

Will Horizon save money in the long run?

Yes. This is why we are deploying micro 

power systems in only selected parts of our 

existing remote network where the assets 

are approaching end of life. 

Because of regulations in other states 

networks are unable to replace powerlines 

with solar grids like you’re doing. Will this 

project get them thinking about change?

We hope this project demonstrates to 

regulators the public benefit of selected 

deployment of micro power systems. Our 

trials have revealed greater power equity in 

terms of reliability for our rural and remote 

customers as well as improved safety. 

In Esperance, for example, in the past year 

we have had more than 20 incidents of 

farmers hitting power poles and lines in their 

cropping paddocks — the majority occurring 

during seeding and harvesting seasons. The 

localised footprint of a micro power system 

reduces these accidents.

Ace hops on the EV bandwagon
With its kangaroo badge and rugged good 

looks, the Australian-made Ace EV is edging 

its way onto our roads. EcoGeneration

witnessed the unveiling of the marque’s 

Cargo model in April, with director Gregory 

McGarvie happily admitting only a few days 

previously the vehicle had been in eight 

pieces. Welcome to the world, baby Ace!  

ECO0619_008-010_News.indd   8 9/5/19   8:25 am
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gives EcoGeneration an update.

How frequent are outages in WA with 

powerlines in place?

Our rural lines typically experience outages 

beyond those in the metropolitan area. 

Although these are not necessarily frequent 

they can be for extended periods as they are 

far from our depots.

What is the cost of a micro power system?

It depends on the needs of each customer. 

Each micro power system is designed to 

minimise the run-time of the diesel 

generator and this requires consideration of 

the power needs of each site.

Will Horizon save money in the long run?

Yes. This is why we are deploying micro 

power systems in only selected parts of our 

existing remote network where the assets 

are approaching end of life. 

Because of regulations in other states 

networks are unable to replace powerlines 

with solar grids like you’re doing. Will this 

project get them thinking about change?

We hope this project demonstrates to 

regulators the public benefit of selected 

deployment of micro power systems. Our 

trials have revealed greater power equity in 

terms of reliability for our rural and remote 

customers as well as improved safety. 

In Esperance, for example, in the past year 

we have had more than 20 incidents of 

farmers hitting power poles and lines in their 

cropping paddocks — the majority occurring 

during seeding and harvesting seasons. The 

localised footprint of a micro power system 

reduces these accidents.

Ace hops on the EV bandwagon
With its kangaroo badge and rugged good 

looks, the Australian-made Ace EV is edging 

its way onto our roads. EcoGeneration

witnessed the unveiling of the marque’s 

Cargo model in April, with director Gregory 

McGarvie happily admitting only a few days 

previously the vehicle had been in eight 

pieces. Welcome to the world, baby Ace!  
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How the world will revolve  
on renewables, no matter what

When you think you’ll have a problem 

tomorrow, you should aim to fix it 

today. When it comes to adjusting 

consumption habits of the entire global 

population to temper what scientists believe 

is the correlated risk of rising temperatures 

on this here planet, forecasts are harder to 

make and behaviour is harder to change.

Spare a thought for the CSIRO, whose 

GenCost 2018 report released in December 

aims to make projections about electricity 

generation technology that are far, far over 

the time horizon.

The chart here shows its estimate of what 

the world’s electricity generation mix will 

look like in 11 and 31 years, against data 

from 2018. The “4-degrees” and 

“2-degrees” columns describe global 

climate policy goals, being sustainable 

development (2-degrees) or new policies 

(4-degrees), which includes policy already 

in place and declared policy intentions. 

The 2-degrees scenario has the least fossil 

fuel generation by 2050, the report says, 

but the scale of deployment of solar and 

other renewables is higher under 4-degrees. 

“This is because the scale of electricity 

demand remains high and so in spite of lower 

carbon prices the scale of deployment of 

some low emissions technologies is higher.”

Or, when people want more power and 

clean energy is the cheapest option, build it.
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Figure 3-1: Projected global electricity generation mix under the 4 degrees and 2 degrees scenarios 

The projected outcome for the global electricity generation technology mix (which is 
simultaneously solved together with the cost projections) is shown in Figure 3-1. The scale of 
generation reflects the input assumptions for each scenario with 2 degrees electricity demand 
growth assumed to be lower, presumably reflecting a decrease in electricity intensity of the global 
economy (even in spite of an expected electrification of global road transport). In terms of the 
generation mix, the 2 degrees scenario has the least fossil fuel generation by 2050 reflecting a 
higher carbon price. CCS technology adoption is higher and so is wind. However, the scale of 
deployment of solar, BECCS and other renewables is slightly higher under 4 degrees. This is 
because the scale of electricity demand remains high and so in spite of lower carbon prices the 
scale of deployment of some low emissions technologies is higher. Accordingly, neither 4 degrees 
nor 2 degrees is substantially better for deployment of low emissions technologies, with the 
exception of fossil CCS. 

The generation mix does not show storage charging and discharging to balance the system. Our 
projection approach currently includes battery and pumped hydro energy storage. Hourly 
modelling is conducted to calculate how much storage is required and this modelling also informs 
the mix of renewables in each region since applying non-coincident variable renewables is one of 
several ways of balancing the outputs from variable renewables. Figure 3-2 provides an example 
of outputs from the hourly modelling from three days in spring. This example, from the North 
American region, indicates that battery storage is providing the main task of system balancing, 
charging up on solar and wind outputs and discharging in the evening. 
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Inverter extrovert

The renewable energy crowd loves a get-together, and 

EcoGeneration can credit most of its clean energy 

knowledge to the thousands of speakers it has listened to and 

met at the perpetual carousel of conferences it has attended 

— and will continue to attend, as sure as the sun will rise.

One chap we’re always happy to see is the Fronius mascot, 

an enormous Symo inverter who waddles around these 

events offering happy waves and curtseys. It’s a lonely gig, 

however, because no-one ever seems to talk to him or her. 

Whether it was curiosity or the caffeine, when we spotted 

Symo at the Smart Energy Conference in Sydney in April we 

had to sidle up and ask, well, how are you enjoying the 

conference? “I love it,” Symo said. “I work for the solar 

system. Absolutely terrific people to meet.” We didn’t learn 

much else, other than Symo is male and a true believer in 

clean energy. “It’s great to see the world is getting better,” 

he said, in recognition of all the hard work we’re doing.

Nissan sides 
with Schneider

Electric vehicles are, let’s face it, 

trickling onto Australian roads. 

Eventually all our motor vehicles will be 

scrap, of course, and EVs will be our 

staple transport — driven by a human or 

robot. Between now and then, a lot of 

chargers need to be dotted about our 

roadways and homes.

Schneider Electric has seen the future 

and announced it will supply EV charging 

infrastructure installer Jet Charge with 

Nissan Australia’s charging equipment.

Ahead of the arrival of new Nissan 

Leaf in August, 89 metro and provincial 

Nissan dealers will have Schneider 

Electric charging stations installed, 

helping to create Australia’s largest  

EV sales network. Schneider Electric’s 

at-home charging solutions can also be 

installed by Jet Charge for Nissan Leaf 

private buyers.

Nissan global research shows that most 

Leaf owners approach the re-charging of 

their vehicle’s battery in the same way as 

their mobile phone — by re-charging 

overnight at home.

“By introducing more electric 

alternatives on several of our key models 

we will make mass market electrification 

a reality,” said Nissan Australia managing 

director Stephen Lester. “I have no doubt 

electric vehicles will be a success here, 

and sooner than many think, and Nissan 

is planning for this now to ensure we 

meet the future needs of the buyer.” 
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How the world will revolve  
on renewables, no matter what

When you think you’ll have a problem 

tomorrow, you should aim to fix it 

today. When it comes to adjusting 

consumption habits of the entire global 

population to temper what scientists believe 

is the correlated risk of rising temperatures 

on this here planet, forecasts are harder to 

make and behaviour is harder to change.

Spare a thought for the CSIRO, whose 

GenCost 2018 report released in December 

aims to make projections about electricity 

generation technology that are far, far over 

the time horizon.

The chart here shows its estimate of what 

the world’s electricity generation mix will 

look like in 11 and 31 years, against data 

from 2018. The “4-degrees” and 

“2-degrees” columns describe global 

climate policy goals, being sustainable 

development (2-degrees) or new policies 

(4-degrees), which includes policy already 

in place and declared policy intentions. 

The 2-degrees scenario has the least fossil 

fuel generation by 2050, the report says, 

but the scale of deployment of solar and 

other renewables is higher under 4-degrees. 

“This is because the scale of electricity 

demand remains high and so in spite of lower 

carbon prices the scale of deployment of 

some low emissions technologies is higher.”

Or, when people want more power and 

clean energy is the cheapest option, build it.
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scale of deployment of some low emissions technologies is higher. Accordingly, neither 4 degrees 
nor 2 degrees is substantially better for deployment of low emissions technologies, with the 
exception of fossil CCS. 

The generation mix does not show storage charging and discharging to balance the system. Our 
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American region, indicates that battery storage is providing the main task of system balancing, 
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The renewable energy crowd loves a get-together, and 

EcoGeneration can credit most of its clean energy 

knowledge to the thousands of speakers it has listened to and 

met at the perpetual carousel of conferences it has attended 

— and will continue to attend, as sure as the sun will rise.

One chap we’re always happy to see is the Fronius mascot, 

an enormous Symo inverter who waddles around these 

events offering happy waves and curtseys. It’s a lonely gig, 

however, because no-one ever seems to talk to him or her. 

Whether it was curiosity or the caffeine, when we spotted 

Symo at the Smart Energy Conference in Sydney in April we 

had to sidle up and ask, well, how are you enjoying the 

conference? “I love it,” Symo said. “I work for the solar 

system. Absolutely terrific people to meet.” We didn’t learn 

much else, other than Symo is male and a true believer in 

clean energy. “It’s great to see the world is getting better,” 

he said, in recognition of all the hard work we’re doing.

Nissan sides 
with Schneider

Electric vehicles are, let’s face it, 

trickling onto Australian roads. 

Eventually all our motor vehicles will be 

scrap, of course, and EVs will be our 

staple transport — driven by a human or 

robot. Between now and then, a lot of 

chargers need to be dotted about our 

roadways and homes.

Schneider Electric has seen the future 

and announced it will supply EV charging 

infrastructure installer Jet Charge with 

Nissan Australia’s charging equipment.

Ahead of the arrival of new Nissan 

Leaf in August, 89 metro and provincial 

Nissan dealers will have Schneider 

Electric charging stations installed, 

helping to create Australia’s largest  

EV sales network. Schneider Electric’s 

at-home charging solutions can also be 

installed by Jet Charge for Nissan Leaf 

private buyers.

Nissan global research shows that most 

Leaf owners approach the re-charging of 

their vehicle’s battery in the same way as 

their mobile phone — by re-charging 

overnight at home.

“By introducing more electric 

alternatives on several of our key models 

we will make mass market electrification 

a reality,” said Nissan Australia managing 

director Stephen Lester. “I have no doubt 

electric vehicles will be a success here, 

and sooner than many think, and Nissan 

is planning for this now to ensure we 

meet the future needs of the buyer.” 

ECO0619_008-010_News.indd   10 9/5/19   8:26 am



www.ecogeneration.com.au   ecogeneration  June 2019  /  13

INDUSTRY UPDATE

engaging with local communities before 
commencing their projects.

This oversight has been remedied in recent 
years, with the wind industry now adopting 
some of the most progressive community 
engagement and social licence initiatives in 
the Australian business community, 
including extensive consultation to provide 
the local community with all the relevant 
information to enable concerns to be 
appropriately addressed upfront; community 
benefi t funds that provide local organisations 
with grant payments over the life of a project, 
and; entering into agreements with wind 
farm neighbours.

The success of the wind industry’s social 
licence e� orts is demonstrated by the 
reduction in the number of complaints 
made to the National Wind Farm 
Commissioner against operating wind 
farms, which fell from 46 in 2016 to just 
eight in 2018. This highlights the 
signifi cant improvements made by the 
wind industry in addressing social licence 
and sharing the benefi ts of new wind farm 
developments with local communities.

CHALLENGES FOR SOLAR
While the wind industry has made 
signifi cant progress, the large-scale solar 
sector has begun to encounter some of the 

Employment opportunities is one of the most 
important ways large-scale solar projects can 
share the benefits with regional communities

social licence challenges that the wind 
industry experienced in its early years. 

These issues often boil down to how 
well the project has listened to the local 
community and the quality of the 
opportunities provided to share in the 
benefits of these developments. 

The provision of local employment 
opportunities is one of the most 
important ways that large-scale solar 
projects can share the benefits with 
regional and rural communities. 

One company leading the way is Beon 
Energy Solutions, which developed a 
localised employment and training 
program for BayWa’s Karadoc solar farm 
near Mildura. 

The program resulted in the creation of 
25 electrical apprenticeships and the 
employment of over 150 locals, 
90 of whom had been out of work on a 
long-term basis. In addition, 25% of those 
employed were Indigenous, 10% were 
from culturally and linguistically diverse 
backgrounds, 8% were on community-

based orders and 2% had autism. 
This inclusive approach has attracted 

praise from the Mildura Regional Council 
for sharing the opportunities of the clean 
energy transition with the community 
and is precisely the approach that our 
industry needs to adopt on a broader 
scale as we grow. 

I am pleased to say that we now have 
45 signatories to the Clean Energy 
Council’s Best Practice Charter for 
Renewable Energy Developments, which 
includes a commitment to “support the 
local economy by providing local 
employment and procurement 
opportunities wherever possible”. 

Beon’s story shows us just how that 
can be done. 

As a relatively young industry, the 
Australian renewable energy sector has a 
unique opportunity to make social licence a 
foundational part of its business. Doing this 
will not only improve support for the 
industry among the general public, it will 
also improve business outcomes.  
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For over 70 years FIAMM has leveraged innovation and expertise to 
bring the best energy backup products and solutions to the market for every 
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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. 

The renewable energy industry has made significant  

progress on what it means to have a social licence, but  

recent decisions show that there is still work to be done,  

writes Clean Energy Council CEO Kane Thornton.
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I
n recent years, obtaining and maintaining 
a social licence to operate has become a 
key consideration for companies in all 

industries, whether it be renewable energy, 
finance, mining or construction. The 
Australian business community now 
acknowledges social licence as an important 
part of doing business, with the ASX 
including a number of social licence 
principles in the most recent update of its 
corporate governance principles and 
recommendations.

To the uninitiated social licence can 
appear to be an abstract concept, because 
when it is done well the benefits aren’t 
always easy to see. However, if social 
licence is neglected or lost, the impact on a 
company, or even an entire industry, can be 
catastrophic. A recent example of this is 
the banking sector, which faced a series of 
scandals involving improper behaviour 
that eroded its social licence to such an 
extent that the government called a royal 

commission into its conduct. Social licence 
is no less important in the renewable 
energy industry, which has dealt with  
the concept with varying degrees of 
success over the years. 

While the wind industry has now 
established a robust and mature framework 
for community engagement, practices within 
the large-scale solar sector are more variable.

WIND LEADS THE WAY
In the early years of the Australian wind 
industry, wind farm proponents often 
struggled to obtain a social licence to 
operate from local communities. In the 
worst cases, this led to projects being 
abandoned or subjected to stringent 
policies that severely impacted their 
viability. While some of the opposition to 
wind farms was ideological, a large part 
was due to wind farm operators 
overlooking the importance of building 
community support and acceptance by 

The importance  
of a social licence
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engaging with local communities before 
commencing their projects.

This oversight has been remedied in recent 
years, with the wind industry now adopting 
some of the most progressive community 
engagement and social licence initiatives in 
the Australian business community, 
including extensive consultation to provide 
the local community with all the relevant 
information to enable concerns to be 
appropriately addressed upfront; community 
benefi t funds that provide local organisations 
with grant payments over the life of a project, 
and; entering into agreements with wind 
farm neighbours.

The success of the wind industry’s social 
licence e� orts is demonstrated by the 
reduction in the number of complaints 
made to the National Wind Farm 
Commissioner against operating wind 
farms, which fell from 46 in 2016 to just 
eight in 2018. This highlights the 
signifi cant improvements made by the 
wind industry in addressing social licence 
and sharing the benefi ts of new wind farm 
developments with local communities.

CHALLENGES FOR SOLAR
While the wind industry has made 
signifi cant progress, the large-scale solar 
sector has begun to encounter some of the 

Employment opportunities is one of the most 
important ways large-scale solar projects can 
share the benefits with regional communities

social licence challenges that the wind 
industry experienced in its early years. 

These issues often boil down to how 
well the project has listened to the local 
community and the quality of the 
opportunities provided to share in the 
benefits of these developments. 

The provision of local employment 
opportunities is one of the most 
important ways that large-scale solar 
projects can share the benefits with 
regional and rural communities. 

One company leading the way is Beon 
Energy Solutions, which developed a 
localised employment and training 
program for BayWa’s Karadoc solar farm 
near Mildura. 

The program resulted in the creation of 
25 electrical apprenticeships and the 
employment of over 150 locals, 
90 of whom had been out of work on a 
long-term basis. In addition, 25% of those 
employed were Indigenous, 10% were 
from culturally and linguistically diverse 
backgrounds, 8% were on community-

based orders and 2% had autism. 
This inclusive approach has attracted 

praise from the Mildura Regional Council 
for sharing the opportunities of the clean 
energy transition with the community 
and is precisely the approach that our 
industry needs to adopt on a broader 
scale as we grow. 

I am pleased to say that we now have 
45 signatories to the Clean Energy 
Council’s Best Practice Charter for 
Renewable Energy Developments, which 
includes a commitment to “support the 
local economy by providing local 
employment and procurement 
opportunities wherever possible”. 

Beon’s story shows us just how that 
can be done. 

As a relatively young industry, the 
Australian renewable energy sector has a 
unique opportunity to make social licence a 
foundational part of its business. Doing this 
will not only improve support for the 
industry among the general public, it will 
also improve business outcomes.  
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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. 

The renewable energy industry has made significant  

progress on what it means to have a social licence, but  

recent decisions show that there is still work to be done,  

writes Clean Energy Council CEO Kane Thornton.
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I
n recent years, obtaining and maintaining 
a social licence to operate has become a 
key consideration for companies in all 

industries, whether it be renewable energy, 
finance, mining or construction. The 
Australian business community now 
acknowledges social licence as an important 
part of doing business, with the ASX 
including a number of social licence 
principles in the most recent update of its 
corporate governance principles and 
recommendations.

To the uninitiated social licence can 
appear to be an abstract concept, because 
when it is done well the benefits aren’t 
always easy to see. However, if social 
licence is neglected or lost, the impact on a 
company, or even an entire industry, can be 
catastrophic. A recent example of this is 
the banking sector, which faced a series of 
scandals involving improper behaviour 
that eroded its social licence to such an 
extent that the government called a royal 

commission into its conduct. Social licence 
is no less important in the renewable 
energy industry, which has dealt with  
the concept with varying degrees of 
success over the years. 

While the wind industry has now 
established a robust and mature framework 
for community engagement, practices within 
the large-scale solar sector are more variable.

WIND LEADS THE WAY
In the early years of the Australian wind 
industry, wind farm proponents often 
struggled to obtain a social licence to 
operate from local communities. In the 
worst cases, this led to projects being 
abandoned or subjected to stringent 
policies that severely impacted their 
viability. While some of the opposition to 
wind farms was ideological, a large part 
was due to wind farm operators 
overlooking the importance of building 
community support and acceptance by 

The importance  
of a social licence
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UNSW holds the record for the most efficient 
module — 40.6% — and it is looking at ways to 
reach similar performance outside the lab

Change Your Energy
Charge Your Life

Innovation
for a Better Life

THE COMPACT & POWERFUL 
ENERGY STORAGE FOR YOUR HOME

● Compact Size & Easy Installation

● Proven Safety

● Diverse Product Options

Grid-scale Residential Commercial
& Industrial

UPS

www.lgesspartner.com

With 24 years of experience in the global energy sector,
LG Chem is an industry leader in Lithium-ion batteries

2016 RESU Series with New Li-ion Battery 
2017 Stand-alone Battery Module (SBM)

14  /  ecogeneration  June 2019 www.ecogeneration.com.au

Speaking at a panel hosted by LONGi Solar, the “father of photovoltaics” Martin Green was 

upbeat about the extra power than can be seized from the sun.

S
cience never stands still and even 
Australia’s “father of photovoltaics”, 
University of NSW’s Professor Martin 

Green, predicts efficiency records for the 
technology he has dedicated his career to 
will keep being broken long into the future.

“If we come back to this conference in 20 
or 30 years’ time the exhibitors will be 
showing 40%-efficient panels,” Green told 
an audience at the Smart Energy Conference 
and Exhibition in Sydney in April.

Green was speaking on a panel hosted by 
LONGi Solar, an R&D partner of UNSW 
which entered the Australian market in 
2016 and by 2018 had 10MW of capacity 
installed in Queensland, NSW and Victoria. 
The Chinese manufacturer hopes to reach 
45GW worldwide by 2020.

The LONGi range of modules uses the 
PERC cell technology developed by 
researchers at the School of Photovoltaic 
and Renewable Energy Engineering at 
UNSW, with efficiencies up to 24.6%. 

PERC cells (for “passivated emitter rear 
contact”) include a layer on the back to 
reflect unabsorbed light for a second 
attempt to yield extra efficiency. That little 
bit extra makes a big difference, and the 
PERC cell has held the record for cell 
efficiency for 30 of the past 34 years.

TESTED THEN BETTERED
It’s a big gap between 24.6% today and 40% 
in the future, but Green says the UNSW 
team is hoping to get there by using tandem 
stacks of cells. The university holds the 
record for the most efficient module – 40.6% 
efficiency – and it is looking at ways to reach 
similar performance outside the lab using 
affordable materials.

Green says UNSW has been working to 
produce a practical version of the high-
efficiency “stack cells”, where by stacking 

‘Solar module efficiency of 
40% can be reached’

Martin Green
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SOLAR

cells of di� erent materials the composite 
cell can convert di� erent colours of sunlight 
more e�  ciently. 

“But it’s hard to fi nd a material that has 
all the advantages of silicon; to fi nd a 
material that is as inexpensive, as stable, as 
non-toxic, as abundant – all those features 
that make silicon such a strong candidate for 
photovoltaics,” he says.

Any material would have to be tough 
enough to match long warranties (LONGi 
o� ers 30 years on its panels), and Green 
expects the industry standard for 
warranties on modules may one day stretch 
to 50 years. “Finding a material that will last 
that long, apart from silicon, is where the 
challenge lies.”

The PERC technology opened up the 
possibility for bifacial panels, he says, “but 
the industry has to push to higher e�  ciency, 
so we’re hoping we have our stack cells 
ready in time so we can transition straight 
from PERC to that type of technology.” 

Forty percent is within reach.

THE CHALLENGE
When UNSW started researching PV in the 
1970s e�  ciencies were in the 16-17% range, 
set by a satellite laboratory in the US. By 
1983 the university had won its fi rst record 
for cell e�  ciency, where the team had 
success using silicon oxides to reduce the 
activity on the top surface of the cell. 

“Then we started thinking ahead a little 
bit … about the bottom of the cell,” says 
Green. “That’s when I drew my fi rst 
diagram of a PERC cell.”

The team’s fi rst 20% e�  cient cell came in 
1985. It was a landmark at the lab. “People 

thought we’d get close to that e�  ciency but 
never over it.”

About that time Stanford University in 
the US formed Sunpower, whose powerful 
and robust cell technology set the cat among 
the pigeons in the world of solar. In 
response, UNSW turned to the PERC cell 
idea to fi nd the secret of greater e�  ciency. It 
came in 1989, when the team set another 
e�  ciency record using PERC. “That 
provided the workhorse for our research 
over the coming 15 years,” Green says. 

In 1999, a 25% e�  ciency PERC cell set 
the benchmark for silicon cells for the next 
15 years. 

“It’s been really gratifying to see the 
industry take up PERC. As the industry 
grows companies like LONGi are able to 
fabricate the cell more and more cheaply,” 
he says.

As marginal cost of manufacturing reaches 
zero, cell e�  ciency becomes the most 
important factor in driving down the price of 
modules. “We always believed e�  ciency was 
the key to reducing the cost of photovoltaics. 
If we come back to this conference in 20 or 
30 years’ time the exhibitors will be showing 
40% e�  cient panels.”

Another route to squeezing more energy 
out of sunlight is to fi nd ways to keep 
temperatures down in PV modules, to slow 
the chemical reaction that takes place 
within them. Green’s team has calculated if 
module temperature is 5°C lower the 
lifetime energy production of the unit can 
be increased by 50%.

A solar module in bright sunshine will 
become 30°C hotter than the ambient 
temperature, he says. If that could be 

restricted to 20-25°C, power output and 
module life would be extended. “We’ve been 
looking at ways you might do that without 
changing the basic module design.”

Most of the sun’s energy that is not 
converted to electricity is retained in the 
module as heat, with some radiated out 
and some carried away by air f low. Also, 
silicon cells use sunlight up to near-
infrared, so there is still a lot of sunlight 
that is not used. “If you could find a way of 
reflecting that heat before it comes to the 
module you could also reduce the 
temperature,” he says.

The team at UNSW hopes to demonstrate 
a module that can operate 10°C cooler than 
standard modules in bright sunshine, and 
to fi nd cheap practical ways to produce 
modules that operate 5°C cooler than 
standard for 50% higher lifetime energy 
production. 

If funding is received from ARENA, 
Green hopes to launch the project later 
in 2019.

COOL AND POWERFUL
LONGi’s bifacial half-cell PERC module 
and all-black half-cell module products are 
big sellers in the Australian market, 
company president Li Wenxue told the 
conference. The Chinese fi rm has been a 
strategic research partner of UNSW since 
2015, as part of a multimillion-dollar 
commitment to R&D that accounts for 
6-7% of revenue.

“LONGi came to the Australian market 
in the hope of bringing solar technology 
products with higher value and clean 
energy with lower LCOE,” Li said. P
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infrared, so there is still a lot of sunlight 
that is not used. “If you could find a way of 
reflecting that heat before it comes to the 
module you could also reduce the 
temperature,” he says.

The team at UNSW hopes to demonstrate 
a module that can operate 10°C cooler than 
standard modules in bright sunshine, and 
to fi nd cheap practical ways to produce 
modules that operate 5°C cooler than 
standard for 50% higher lifetime energy 
production. 

If funding is received from ARENA, 
Green hopes to launch the project later 
in 2019.

COOL AND POWERFUL
LONGi’s bifacial half-cell PERC module 
and all-black half-cell module products are 
big sellers in the Australian market, 
company president Li Wenxue told the 
conference. The Chinese fi rm has been a 
strategic research partner of UNSW since 
2015, as part of a multimillion-dollar 
commitment to R&D that accounts for 
6-7% of revenue.

“LONGi came to the Australian market 
in the hope of bringing solar technology 
products with higher value and clean 
energy with lower LCOE,” Li said. P

H
O

T
O

: E
C

O
G

E
N

E
R

A
T

IO
N

.

SMT Series
Three-MPPT, Three-Phase

SDT Series
Dual-MPPT, Three-Phase

MT Series
Four-MPPT, Three-Phase

Superior Yields
-Up to 50% DC Oversizing
-Up to 15% AC Overloading
-Up to 4 MPP trackers 
-Low Start-up Voltage at 180V

Enhanced Reliability 
-Full Load Operation at 50 degree Celsius
-Fuse-free Design for Superior Safety
-Arc-Fault Circuit Interrupter
-IP65 Protection Degree with IP68 Cooling Fans

Convenient and Accessible O&M
-String Level Current Monitoring
-Power Line Communication
-Light, Small and High Power Density
-Fast and Responsible Service

TOP.6

AU Rooftop Market

TOP.3 TOP.8

4 Consecutive Years

ALL QUALITY MATTERS AWARDS

5GW+ Installation in Global C&I Markets

Please register our workshops accompanying CEC Installer Nights at: 
https://reservations.cleanenergycouncil.org.au/GoodWe

T: +61 (0) 3 9918 3905       
sales@goodwe.com

16  /  ecogeneration  June 2019 www.ecogeneration.com.au

Above left: Martin Green with LONGi’s Monsoon Wang.  Right: LONGi Solar president Li Wenxue.

ECO0619_014-016_Longi Green.indd   16 9/5/19   8:39 am



CLEAN POWER FOR ALL

SG8K-D

1800 786 476     sungrowpower.com.au

15-110kW solar inverters

Covering almost all application fields

50-250kW storage inverters

With battery banks turnkey solution

2-10kW single & three phase solar inverters 

5kW hybrid inverter

4.8-14.4kWh, residential 48V batteries

With Samsung SDI Li-ion cells

At Sungrow we’re working relentlessly to make solar energy accessible to all by delivering uncompromising quality at an afford-

able price, and as the global leading inverter supplier for renewables, this affords us the ability to deliver our customers maximum 

value. With a workforce of more than 3000, we’re proud to employ the word’s largest PV inverter R&D team. Having 79 GW+ 

deployed in more than 60 countries, our products speak for themselves through their perfor- mance and reliability. our 22+ year 

track record of growth and success and more than 15% global market share means we must be doing something right.

250kW world biggest HV string inveter

3.4/6.8MW solar inverter with MV solution

2.5/5MW storage inverter with MV solution

More than meets the eye

Residential

Commercial

Utility

ECO0619_018-021_Weibe wakker.indd   19 9/5/19   8:42 am

ELECTRIC VEHICLES

S
ometimes a man (or a woman!) has to 
break free of life’s shackles and hit the 
road. Peeling away from the city he is 

energised as the tra�  c lights fade in his rear 
view mirror. The tarmac becomes the anvil, 
the engine the iron, the right foot the 
hammer. As the wind rips through his hair 
and The Doors blasts from his car stereo his 
spirits soar, the possibilities blossom and his 
soul is repaired.

A day or two later he’ll ease back into his 
suburban parking spot with a bag of 
groceries … and it’s back to the treadmill.

But not Wiebe Wakker. When he hits the 
road he means it – with a purpose and 

determination that saw the 32-year-old 
Dutchman spend 1,119 days winding his way 
from The Netherlands to Australia’s east 
coast, all in the cause of spreading the good 
news about electric vehicles.

“It was great, the trip of a lifetime,” 
Wakker tells EcoGeneration after reaching 
his fi nal destination, Sydney, in April. “You 
wake up and have no idea where you will 
sleep that night or if you will get some food. 
You just go on an adventure. That’s been the 
most interesting aspect of my trip.”

Wakker left home in March 2016, driving 
a borrowed 2009 Volkswagen retrofi tted 
with a 150kW electric motor and 37kWh 
battery. “That’s the only thing I know about 
the car,” he says. He also had no money in 
his pocket, the idea being that kind folk 
who’d heard about his plight would go to his 
website and o� er to put him up, feed him 
and let him plug in and charge up – before 
rolling on in the morning. 

Thirty-three countries and 95,000km 
later he is a man of the world. “I met a lot of 
interesting people, very random people, 
di� erent kinds of characters – I didn’t 
expect so many people to sign up,” says 

Wiebe Wakker spent three long years behind the wheel of a borrowed VW to spread 

the word about electric vehicles — without a dollar in his pocket.

After 95,000km and 
33 countries, Dutch EV 
evangelist needs a recharge
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value. With a workforce of more than 3000, we’re proud to employ the word’s largest PV inverter R&D team. Having 79 GW+ 

deployed in more than 60 countries, our products speak for themselves through their perfor- mance and reliability. our 22+ year 

track record of growth and success and more than 15% global market share means we must be doing something right.
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More than meets the eye
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“I met a lot of 
interesting people, 
different kinds of 
characters — I didn’t 
expect so many 
people to sign up”

It’s a long way from the top: Wakker crossed climates and cultures in his journey, waking up to snow in Turkey and taking on the traffic in Bangkok, Thailand.

Foot off the gas: One day it’s the Dubai skyline, a 
couple of hundred days later it’s steamy Bali.
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ELECTRIC VEHICLES

S
ometimes a man (or a woman!) has to 
break free of life’s shackles and hit the 
road. Peeling away from the city he is 

energised as the tra�  c lights fade in his rear 
view mirror. The tarmac becomes the anvil, 
the engine the iron, the right foot the 
hammer. As the wind rips through his hair 
and The Doors blasts from his car stereo his 
spirits soar, the possibilities blossom and his 
soul is repaired.

A day or two later he’ll ease back into his 
suburban parking spot with a bag of 
groceries … and it’s back to the treadmill.

But not Wiebe Wakker. When he hits the 
road he means it – with a purpose and 

determination that saw the 32-year-old 
Dutchman spend 1,119 days winding his way 
from The Netherlands to Australia’s east 
coast, all in the cause of spreading the good 
news about electric vehicles.

“It was great, the trip of a lifetime,” 
Wakker tells EcoGeneration after reaching 
his fi nal destination, Sydney, in April. “You 
wake up and have no idea where you will 
sleep that night or if you will get some food. 
You just go on an adventure. That’s been the 
most interesting aspect of my trip.”

Wakker left home in March 2016, driving 
a borrowed 2009 Volkswagen retrofi tted 
with a 150kW electric motor and 37kWh 
battery. “That’s the only thing I know about 
the car,” he says. He also had no money in 
his pocket, the idea being that kind folk 
who’d heard about his plight would go to his 
website and o� er to put him up, feed him 
and let him plug in and charge up – before 
rolling on in the morning. 

Thirty-three countries and 95,000km 
later he is a man of the world. “I met a lot of 
interesting people, very random people, 
di� erent kinds of characters – I didn’t 
expect so many people to sign up,” says 

Wiebe Wakker spent three long years behind the wheel of a borrowed VW to spread 

the word about electric vehicles — without a dollar in his pocket.

After 95,000km and 
33 countries, Dutch EV 
evangelist needs a recharge
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CLEAN POWER FOR ALL

SG8K-D

1800 786 476     sungrowpower.com.au

15-110kW solar inverters

Covering almost all application fields

50-250kW storage inverters

With battery banks turnkey solution

2-10kW single & three phase solar inverters 

5kW hybrid inverter

4.8-14.4kWh, residential 48V batteries

With Samsung SDI Li-ion cells

At Sungrow we’re working relentlessly to make solar energy accessible to all by delivering uncompromising quality at an afford-

able price, and as the global leading inverter supplier for renewables, this affords us the ability to deliver our customers maximum 

value. With a workforce of more than 3000, we’re proud to employ the word’s largest PV inverter R&D team. Having 79 GW+ 

deployed in more than 60 countries, our products speak for themselves through their perfor- mance and reliability. our 22+ year 

track record of growth and success and more than 15% global market share means we must be doing something right.

250kW world biggest HV string inveter

3.4/6.8MW solar inverter with MV solution

2.5/5MW storage inverter with MV solution

More than meets the eye

Residential

Commercial

Utility

“I met a lot of 
interesting people, 
different kinds of 
characters — I didn’t 
expect so many 
people to sign up”

It’s a long way from the top: Wakker crossed climates and cultures in his journey, waking up to snow in Turkey and taking on the traffic in Bangkok, Thailand.

Foot off the gas: One day it’s the Dubai skyline, a 
couple of hundred days later it’s steamy Bali.
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WILSON TRANSFORMER COMPANY has a 
successful history of providing transformer solutions 
for the renewable sector, including wind farms, solar 
applications and hydro power stations. 

We have designed and manufactured transformers to 
suit both Medium Voltage (MV) and High Voltage (HV) 
substation applications. Our transformer designs are 
optimised according to parameters such as generation 
profile, feed in tariff, distribution voltage, corrosive 
environment, wind profile, project design life, expected 
revenue per kWh and cost of capital.
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ELECTRIC VEHICLES

Wakker, whose usual gig is events 
management. “I was not in a race; I wanted 
to enjoy this trip, take time to see places, to 
meet people, and take time to promote 
electric cars. I just travelled from plug to 
plug and lived day by day.”

When it came time to cross bodies of 
water Wakker would put down roots and 
earn money for a ferry ride to the next 
landmass; so it was with three months in 
Dubai, four in Malaysia and three in 
Indonesia, when the car needed some 
repair work. 

The start of the trip was the hardest 
stretch, he says. “Mainly in Europe it was 
tougher because not many people had 
signed up yet. I spent a lot of time knocking 
on doors, asking if they could give me a 
charge or to share a meal. Sometimes I have 

route, he says. “The hospitality in Asia is 
from a di erent level. Countries like Iran, 
India or Indonesia are some of the easiest 
places to travel around. People are so 
hospitable and friendly and generous there.”

Halfway around the world on four wheels 
is a major achievement, so why not ship the 
VW to San Diego and whizz across the 
United States and make it a world tour? “No, 
I think not. I’ve been on the road for three 
years and it really begins to take its toll. I 
really want to do something di erent.”

It’s time for a recharge… 

to ask someone for toothpaste. I’ve been 
using a lot of fast food restaurants to go to 
the toilet. Road houses in Europe often have 
a shower as well, and I’d use that if I had not 
had one for a few days.”

Were there times when he su ered ‘range 
anxiety’? “Only in Australia, because the 
distances are vast over here. There were 
times when I needed to cover a bigger 
distance than the range of my car.” (We’re 
not sure how he managed that.)

The nicest people were encountered 
around the middle of Wakker’s circuitous 
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Special Applications
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WILSON TRANSFORMER COMPANY has a 
successful history of providing transformer solutions 
for the renewable sector, including wind farms, solar 
applications and hydro power stations. 

We have designed and manufactured transformers to 
suit both Medium Voltage (MV) and High Voltage (HV) 
substation applications. Our transformer designs are 
optimised according to parameters such as generation 
profile, feed in tariff, distribution voltage, corrosive 
environment, wind profile, project design life, expected 
revenue per kWh and cost of capital.

Were there times Wakker suffered range 
anxiety? “Only in Australia,” he says. 
“The distances are vast over here.”

Road to somewhere: Wakker rolls across the Tropic of Cancer in Myanmar, offloads the car from a warehouse in India and waits for a ferry in Indonesia. No rush.

This place looks familiar: When it was time to take a ferry to the next land mass Wakker would put down 
roots to earn the money for a fare. He like the last continent, Australia, so much he did a figure eight.
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CYCLONE TESTING

T
he debate over Australia’s energy 
crisis is heating up. Whatever the 
political outcome may be, one thing 

seems certain: the use of large-scale and 
residential solar is moving forward swiftly. 

The majority of large-scale solar 
investment is occurring in Queensland, with 
21 solar farms producing more than 
1,300MW of renewable energy, worth 
$2.6 billion. There are an additional 13 new 
solar farms in the pipeline.

FM Global believes this solar boom is at 
risk. In stark contrast to the large level of 
investment in solar, there’s very limited 
construction guidance on how to build solar 
farms that stand up to cyclones. 

At present, Australia follows European 
Standards to test solar PV. These tests are 
not appropriate for the Australian 
environment because they assess the 
strength of the PV panels using a static load 
which is more representative of a snow load 
and does not replicate the dynamics of wind 
loads generated by tropical cyclones. This is 
despite the fact there have been 47 tropical 
cyclones in Australia since 2010, bringing 
gales, heavy rain and storm surges.

FM Global strongly believes that national 

cyclonic storm. The results? The panels 
cracked at the clamps, but still produced 
electricity, allowing the issue of the cracked 
clamps to be addressed before an actual 
cyclone strikes. 

This test enabled FM Global to have a 
clear picture of the potential risk involved. 

Because most large-scale solar farm 
projects are of bespoke design to best utilise 
the topography of the site and the needs of 
the owner, FM Global recommends that 
each solar farm project undergo testing to 
determine whether the solar farm can 
withstand the impact of a cyclone.  

MORE WORK TO BE DONE
While this is a step forward, and a great 
reassurance for both FM Global and Sun 
Metals, there is much more work to be done. 

FM Global believes the Australian 
government should develop and create 
testing protocols for the full variety of 
panels and mounting confi gurations in 
use, since the current standards seem 
to be out of step with the appetite for 
solar investment. 

Installers, as key stakeholders in this 
sector, could have a great impact in the 
implementation of such regulations. Doing 
so can only help build further confi dence in 
the ability of solar to transform the economy 
and cut costs for consumers. 

Without such building regulations the 
disruptive impact of cyclonic damage to the 
industry, consumers and businesses has the 
potential to get bigger as the demand for 
solar power increases in Queensland. 

Instead of waiting for a catastrophe to 
happen, let’s act. 

standardised testing of solar panel resilience 
needs to be regulated by law. 

This testing should encompass a solar 
panel’s ability to physically withstand the 
impact of a cyclone and to continue to 
produce electricity afterwards. 

Fortunately, we’re now closer than we’ve 
ever been to knowing what that testing 
might look like. 

We recently worked with Sun Metals 
Corporation, in the Townsville region, to 
test the resilience of its solar farm, the 
largest behind-the-meter solar farm in 
Australia (124MW). 

The solar farm covers up to 120 hectares 
and includes more than a million ground-
mounted solar panels connected to an 
existing 33/132kV substation. 

Over four months in early 2018 we worked 
with James Cook University’s cyclone 
testing station to develop an appropriate 
testing protocol for the fi xed-tilt, ground-
mounted solar panels. The plan was to 
determine the failure mode of the entire 
structural system — that is, whether the 
framework would buckle, if the panels 
would crack and how their electricity 
output would be a� ected if the panels were 
subjected to cyclonic winds. 

Using the existing wind-tunnel data 
from the solar farm project to estimate 
wind loads on the panels and conducting 
scoping static tests to estimate the 
overall strength of the structural system, 
we were able to simulate a tropical 
cyclone with an equivalent wind speed 
of over 250km/h. The test applied this 
pressure to the panels 10,000 times to 
simulate the passing of a devastating 

A multibillion-dollar solar investment boom has revealed a risky gap in standards, 

writes Terence Lee. Instead of waiting for a catastrophe, the industry should act now.

Lack of solar standards 
creates perfect storm

P
H

O
T

O
: E

V
IA

R
T/

S
H

U
T

T
E

R
S

T
O

C
K

.C
O

M

Terence Lee is 
senior account 
engineer at 
FM Global.

Electromobility
Charging station in infastructure

Off-Grid Systems
Private Consumer, Solarpower plant

Telecom 
Radio & Telecomunications, 
Cellular phone stations

Back-Up & Critical Power 
Uninterrupted power supply

Traffic Technology
Regulating systems, Traffic lights, 
Emergency call stations

RENEWABLE ENERGY SOLUTIONS

Power you can rely on for your domestic or commercial 
applications, BAE Batteries provides you with 
uninterrupted operations and the maximum service life.

R&J Batteries are proud to be the National 

distributor for the BAE tubular positive GEL 

range of products.

BAE PVV and OPzV cells are available in amp 

hour sizes from 121Ah(C10) to 4710Ah(C100). 

We can also offer wet and flat plate BAE cells 

if required.
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crisis is heating up. Whatever the 
political outcome may be, one thing 

seems certain: the use of large-scale and 
residential solar is moving forward swiftly. 
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investment is occurring in Queensland, with 
21 solar farms producing more than 
1,300MW of renewable energy, worth 
$2.6 billion. There are an additional 13 new 
solar farms in the pipeline.

FM Global believes this solar boom is at 
risk. In stark contrast to the large level of 
investment in solar, there’s very limited 
construction guidance on how to build solar 
farms that stand up to cyclones. 

At present, Australia follows European 
Standards to test solar PV. These tests are 
not appropriate for the Australian 
environment because they assess the 
strength of the PV panels using a static load 
which is more representative of a snow load 
and does not replicate the dynamics of wind 
loads generated by tropical cyclones. This is 
despite the fact there have been 47 tropical 
cyclones in Australia since 2010, bringing 
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cyclonic storm. The results? The panels 
cracked at the clamps, but still produced 
electricity, allowing the issue of the cracked 
clamps to be addressed before an actual 
cyclone strikes. 

This test enabled FM Global to have a 
clear picture of the potential risk involved. 

Because most large-scale solar farm 
projects are of bespoke design to best utilise 
the topography of the site and the needs of 
the owner, FM Global recommends that 
each solar farm project undergo testing to 
determine whether the solar farm can 
withstand the impact of a cyclone.  
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use, since the current standards seem 
to be out of step with the appetite for 
solar investment. 
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ever been to knowing what that testing 
might look like. 

We recently worked with Sun Metals 
Corporation, in the Townsville region, to 
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largest behind-the-meter solar farm in 
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The solar farm covers up to 120 hectares 
and includes more than a million ground-
mounted solar panels connected to an 
existing 33/132kV substation. 

Over four months in early 2018 we worked 
with James Cook University’s cyclone 
testing station to develop an appropriate 
testing protocol for the fi xed-tilt, ground-
mounted solar panels. The plan was to 
determine the failure mode of the entire 
structural system — that is, whether the 
framework would buckle, if the panels 
would crack and how their electricity 
output would be a� ected if the panels were 
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Using the existing wind-tunnel data 
from the solar farm project to estimate 
wind loads on the panels and conducting 
scoping static tests to estimate the 
overall strength of the structural system, 
we were able to simulate a tropical 
cyclone with an equivalent wind speed 
of over 250km/h. The test applied this 
pressure to the panels 10,000 times to 
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Land of the giants: Two blade trailers were available for the project and both were kept busy. “The plan was to get two blades to site every day possible,” says project 
engineer Harrison Meehan. “As long as they managed to make it back in the afternoon and get loaded up, they’d drive up again the next day.”
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WIND

T
he clean energy replacement of 
Australia’s antiquated generation fleet 
is a focused effort by a multitude of 

participants. It’s easy to miss the wood for 
the trees sometimes, with progress and 
fresh hurdles announced day after day, but 
for the renewables workers it’s busy, busy, 
busy. Especially about 200km northwest of 
Melbourne, where the Bulgana Green Power 
Hub is taking shape. 

The hybrid wind-and-battery-storage 
project near Stawell, Victoria, is tipped to 
power the country’s biggest vegetable 
glasshouse, owned by Nectar Farms. The 
$350 million facility will generate over 
740,000MWh a year, says French 
renewables developer Neoen, still buoyed by 
the naked success of its Hornsdale Wind 
farm and associated Hornsdale Power 
Reserve battery facility in South Australia. 

Generally, there are two options: a concrete 
base with a dirt cover, or drill straight into 
rock and secure the tower using piles. “The 
only problem with that is it’s about four to 
five times more expensive,” he says. “So it’s 
not a preferred option.” A mass concrete 
foundation can be laid on soil or rock, he says, 
but rock is preferred for stability and lower 
risk of settling unevenly. 

ON SOLID GROUND
The Bulgana project will host 56 turbines 
and more than 40 of the foundations have 
been built on rock. “We’ve had very few soil 
foundations, which is good for us.” 
Foundations in soil are wider and bigger 
than on flat rock. A foundation on rock will 
take about 440-450 cubic metres of 
concrete, Meehan says. First, the rock 
foundation has to be levelled and 

Bulgana is due for completion in August. 
Until then, there’s plenty to do. 

Harrison Meehan, a project engineer for 
civil contractor Fulton Hogan, has been 
working on the project since February last 
year. It was all office work for the first few 
months but by May he was on site. He’s still 
there a year later. This is Meehan’s first 
wind farm. “The last project I worked on 
was a mine site, so I was interested in seeing 
the more renewable side of things, which 
has been quite fun.”

With a wind farm, it isn’t just a case of 
digging holes and plugging turbines into the 
ground. “First of all we sent out geotechnical 
engineers to do bore holes and confirm what 
type of foundations would be required for the 
project.” Foundation depth depends on what 
type of rock is lurking beneath the ground 
cover, Meehan tells EcoGeneration. 

How do you build a wind farm? Let’s ask the crew building Neoen’s Bulgana Green Power Hub.

Down on the farm
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Land of the giants: Two blade trailers were available for the project and both were kept busy. “The plan was to get two blades to site every day possible,” says project 
engineer Harrison Meehan. “As long as they managed to make it back in the afternoon and get loaded up, they’d drive up again the next day.”
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WIND

T
he clean energy replacement of 
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digging holes and plugging turbines into the 
ground. “First of all we sent out geotechnical 
engineers to do bore holes and confirm what 
type of foundations would be required for the 
project.” Foundation depth depends on what 
type of rock is lurking beneath the ground 
cover, Meehan tells EcoGeneration. 

How do you build a wind farm? Let’s ask the crew building Neoen’s Bulgana Green Power Hub.

Down on the farm
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company, Ausnet, to make sure the 
connection and control design was both 
robust and optimised.”

Heron concedes marginal loss factors are 
a challenge for all new power generation 
units as the grid shifts from a hub-and-
spoke electricity supply model to a far more 
integrated format where load flows can 
reverse at different times of the day.

It helps that Bulgana will be backed up by 
a 34MWh Tesla battery, he says. 

“Neoen has invested $2 billion since 
entering the Australian market with a view 
to expand this investment over the next 
four to five years,” he says. “We hope to see 
new generation construction ramping up as 
power stations are retired over the next 
two decades.”  
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WIND

prepared, with all loose rock removed and 
the surface built up with blinding concrete 
to make a uniformly flat surface.

The team is working off a map of turbine 
sites delivered by a wind modelling 
consultancy, but some of the locations 
weren’t optimal from an engineering 
vantage. “Some of the locations weren’t 
really doable,” Meehan says, “so we micro-
sited them — which is moving them by 30 or 
50 metres just to get it into a more friendly 
location to build.”

For example, one turbine had been 
proposed for a small valley on the side of a 
hill, but by moving it 30 metres to the top of 
a ridge the crew could get the turbine in 
place with far less earthwork. “It was a lot 
easier to build; just all-round better.”

Blades were delivered first, with delivery 
organised by Siemens using the only two 
trailers available at the time from haulage 
company Rex Andrews. “The plan was to get 
two blades to site every day possible,” he 
says. “Each morning we’d like to get two 
blades in and then they’d head home in the 
afternoon. As long as they managed to make 
it back and get loaded up, they’d drive up 
again the next day.”

Downer worked on transmission at the 
site. “They’re very competent. Once they hit 
their start date, they were just flying 
through it.” Local companies were used as 
much as possible for the earthworks, along 
with companies from as far away as 
Melbourne and Ballarat. “We’ve had some 
really good contractors, especially for the 
earthworks,” he says.

The local residents like turbines, he says, 
and the ones who don’t like them are the 
ones who don’t have them on their 
properties. One resident wanted nothing to 
do with them, so an arm of the wind farm 
planned for a neighbouring property was 
scratched and that landowner missed out on 
revenue from hosting turbines. 

Nine landowners of seven properties are 
hosting the project, and sheep farming and 
cropping will continue as before when the 
project is commissioned. Twenty turbines 
are complete. 

CHARGE AHEAD
Neoen also owns and operates the 315MW 
Hornsdale Wind Farm in South Australia, 
which is connected to the biggest array of 
Tesla batteries in the world, the Hornsdale 
Power Reserve. “The Bulgana Green Power 

Hub builds on the knowledge gained 
through Hornsdale, and our work at 
Degrussa in Western Australia,” says Neoen 
Australia head of development Garth Heron.

“It’s important to gain a good 
understanding of your end customer, 
whether they are a mine, an agribusiness or 
a network, and design your storage and 
control system around them.”

MAKING A CONNECTION
This year and last have seen a wave of 
construction of renewables projects, which 
has tested the resources of the networks 
and the Australian Energy Market 
Operator as developers seek connection to 
the grid. Much of projected supply of the 
Bulgana project is already accounted for, 
with the Nectar Farms hydroponic 
greenhouse agreeing to take about 15% of 
generation and the Victorian government 
signing a 15-year power purchase 
agreement for some of the output.

“Australia has one of the world’s most 
complex and dynamic electricity networks, 
due to its size and relatively low population 
density,” Heron says. “We put in a lot of 
work at Bulgana in collaboration with 
AEMO and our transmission network 

Catch the wind: The Bulgana project will be powered 
by 56 turbines. Generation will power a hydroponic 
greenhouse owned by Nectar Farms and the Victorian 
government has signed a 15-year power purchase 
agreement with owner Neoen.

One turbine planned for a hillside was moved to 
the top of a ridge, making earthworks a lot easier
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Tesla batteries in the world, the Hornsdale 
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Hub builds on the knowledge gained 
through Hornsdale, and our work at 
Degrussa in Western Australia,” says Neoen 
Australia head of development Garth Heron.

“It’s important to gain a good 
understanding of your end customer, 
whether they are a mine, an agribusiness or 
a network, and design your storage and 
control system around them.”
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This year and last have seen a wave of 
construction of renewables projects, which 
has tested the resources of the networks 
and the Australian Energy Market 
Operator as developers seek connection to 
the grid. Much of projected supply of the 
Bulgana project is already accounted for, 
with the Nectar Farms hydroponic 
greenhouse agreeing to take about 15% of 
generation and the Victorian government 
signing a 15-year power purchase 
agreement for some of the output.

“Australia has one of the world’s most 
complex and dynamic electricity networks, 
due to its size and relatively low population 
density,” Heron says. “We put in a lot of 
work at Bulgana in collaboration with 
AEMO and our transmission network 
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STORAGE

H
eat is energy, but often it is wasted. 
The noise, heat and vibrations 
created in a car’s engine are 

superfl uous to its purpose – turning the 
wheels – but plenty of petrol is used up 
generating these useless by-products.

In a world where it’s a sin to waste energy, 
everyone is looking for ways to put all 
surplus resources to use. With solar energy 
the idea is to match excess daytime 
generation to massive hydrogen plants or 
pumped hydro sites, but there are plenty of 
industries with other types of energy to 
harness. What should they do? 

That was the case for SA Water, which 
was using biogas produced at its Glenelg 
Wastewater Treatment Plant to power 
reciprocating engines on site but knew there 
had to be a way to get better value from 
something it couldn’t store and would never 
run out of.

Luckily the utility shares Adelaide with 

they are selling the electricity at.”
Pilot programs are important when your 

technology involves molten rock. “We can’t 
prove this stu�  in a workshop because you 
need to be supplying electricity and heat in 
an active commercial situation,” Moriarty 
says. “It’s too big a scale and we don’t have 
any heat use in our workshop.”

When 1414 Degrees took out its fi rst 
patent more than 10 years ago the idea was 
for it to work a bit like a concentrated solar 
plant, where heliostat mirrors focus 
sunlight to heat a vat of silicon. Plans have 
changed a bit since then. “You don’t want to 
be pumping molten silicon around,” he says.

The emphasis shifted in 2012 to charging 
with electricity and recovering heat for 
industrial use and to generate electricity. “It 
means the silicon is sitting still – all it has to 
do is cycle through its molten state – which 
makes it vastly easier to manage.” Its other 
project, a 10MWh electrically charged TESS, 
was commissioned late last year and a second 
one is being built, “with a few improvements”.

Moriarty says some energy is lost through 
radiation, as a function of insulation, but 
most of the heat is available to be used. This 
means the unit can be charged and 
discharged at the same time, unlike more 
common forms of energy storage technology. 

Things will really make sense, Moriarty 
says, when 1414 units are connected to the 
grid and are allowed to provide grid-stability 
services. The company wants to run a 
revenue-generating storage system at 
10MWh, then scale that device up to 40MWh 
and then move into hundreds of megawatt-
hours and into GWh territory. “This is not 
going to happen overnight, but we certainly 
can start to connect to the grid.”

The company is talking to a NSW-based 
retailer to help it service its renewables 
assets and is seeking heat-users in retailer’s 
local area. “There is twice as much energy 
use for heat as there is for electricity,” 
Moriarty says. “We haven’t had to do any 
marketing. We’ve had industries calling, 
and some of them are very big. They are all 
eager to free up gas and coal.”

Heat-users don’t have to worry about 
supplying energy onsite to heat the silicon, 
he says, as PPAs are so cheap that 1414 can 
locate wherever there are heat-users and 
provide grid security services. “It opens up 
multiple revenue streams for us,” he says. “If 
you’ve got a system like us you can do PPAs 
with solar or wind … and so you get vastly 
more fl exibility.” 

The gas at the site can’t be stored as it will 
degrade any type of storage tank, Moriarty 
says. “The gas isn’t clean at all; it comes with 
sulphuric acid and all sorts of nasties.”  

1414 Degrees, an ASX-listed company 
developing a technology where energy is 
stored in molten silicon (which changes into 
liquid state at 1414°C). The company’s 
“thermal energy storage system” (TESS) 
had been tested using electricity, but could it 
take SA Water’s biogas? It was a challenge 
1414 Degrees was willing to take, and in late 
April the tap was turned on to supply a pilot 
unit at the Glenelg facility.

So far so good, says 1414 Degrees 
executive chairman Dr Kevin Moriarty. 
“We can get an 85% conversion, so it’s better 
than what [SA Water’s engines] produce.”

SA Water saw it was getting good prices 
for its generated electricity but wanted to 
time-shift generation to be better aligned 
with peak pricing. “Our system allows them 
to do that,” Moriarty says. “It gives them 
much greater fl exibility, rather than just 
burning gas in the engines as it’s produced 
and having no control over the price that 

A pilot in Adelaide has matched wastewater biogas with a 

molten-silicon storage unit. Next step, grid stability services.

Thermal energy 
battery taps biogas
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superfl uous to its purpose – turning the 
wheels – but plenty of petrol is used up 
generating these useless by-products.

In a world where it’s a sin to waste energy, 
everyone is looking for ways to put all 
surplus resources to use. With solar energy 
the idea is to match excess daytime 
generation to massive hydrogen plants or 
pumped hydro sites, but there are plenty of 
industries with other types of energy to 
harness. What should they do? 

That was the case for SA Water, which 
was using biogas produced at its Glenelg 
Wastewater Treatment Plant to power 
reciprocating engines on site but knew there 
had to be a way to get better value from 
something it couldn’t store and would never 
run out of.

Luckily the utility shares Adelaide with 

they are selling the electricity at.”
Pilot programs are important when your 

technology involves molten rock. “We can’t 
prove this stu�  in a workshop because you 
need to be supplying electricity and heat in 
an active commercial situation,” Moriarty 
says. “It’s too big a scale and we don’t have 
any heat use in our workshop.”

When 1414 Degrees took out its fi rst 
patent more than 10 years ago the idea was 
for it to work a bit like a concentrated solar 
plant, where heliostat mirrors focus 
sunlight to heat a vat of silicon. Plans have 
changed a bit since then. “You don’t want to 
be pumping molten silicon around,” he says.

The emphasis shifted in 2012 to charging 
with electricity and recovering heat for 
industrial use and to generate electricity. “It 
means the silicon is sitting still – all it has to 
do is cycle through its molten state – which 
makes it vastly easier to manage.” Its other 
project, a 10MWh electrically charged TESS, 
was commissioned late last year and a second 
one is being built, “with a few improvements”.

Moriarty says some energy is lost through 
radiation, as a function of insulation, but 
most of the heat is available to be used. This 
means the unit can be charged and 
discharged at the same time, unlike more 
common forms of energy storage technology. 

Things will really make sense, Moriarty 
says, when 1414 units are connected to the 
grid and are allowed to provide grid-stability 
services. The company wants to run a 
revenue-generating storage system at 
10MWh, then scale that device up to 40MWh 
and then move into hundreds of megawatt-
hours and into GWh territory. “This is not 
going to happen overnight, but we certainly 
can start to connect to the grid.”

The company is talking to a NSW-based 
retailer to help it service its renewables 
assets and is seeking heat-users in retailer’s 
local area. “There is twice as much energy 
use for heat as there is for electricity,” 
Moriarty says. “We haven’t had to do any 
marketing. We’ve had industries calling, 
and some of them are very big. They are all 
eager to free up gas and coal.”

Heat-users don’t have to worry about 
supplying energy onsite to heat the silicon, 
he says, as PPAs are so cheap that 1414 can 
locate wherever there are heat-users and 
provide grid security services. “It opens up 
multiple revenue streams for us,” he says. “If 
you’ve got a system like us you can do PPAs 
with solar or wind … and so you get vastly 
more fl exibility.” 

The gas at the site can’t be stored as it will 
degrade any type of storage tank, Moriarty 
says. “The gas isn’t clean at all; it comes with 
sulphuric acid and all sorts of nasties.”  

1414 Degrees, an ASX-listed company 
developing a technology where energy is 
stored in molten silicon (which changes into 
liquid state at 1414°C). The company’s 
“thermal energy storage system” (TESS) 
had been tested using electricity, but could it 
take SA Water’s biogas? It was a challenge 
1414 Degrees was willing to take, and in late 
April the tap was turned on to supply a pilot 
unit at the Glenelg facility.

So far so good, says 1414 Degrees 
executive chairman Dr Kevin Moriarty. 
“We can get an 85% conversion, so it’s better 
than what [SA Water’s engines] produce.”

SA Water saw it was getting good prices 
for its generated electricity but wanted to 
time-shift generation to be better aligned 
with peak pricing. “Our system allows them 
to do that,” Moriarty says. “It gives them 
much greater fl exibility, rather than just 
burning gas in the engines as it’s produced 
and having no control over the price that 

A pilot in Adelaide has matched wastewater biogas with a 

molten-silicon storage unit. Next step, grid stability services.
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STORAGE

brand to help solve the expensive problem of 
supplying hard-to-reach remote customers 
they can only charge a fixed rate. “You can 
really lose money on every kilowatt in 
certain states,” he says, also pointing out 
that rising rates of storage retrofits would 
help manage grid instability in areas with 
high rates of rooftop solar.

But batteries are a tough sell in Australia. 
We expect shorter payback periods than 
Germans, he says, who are willing to accept 
a 12-year horizon whereas Australians hope 
for storage to pay for itself within 5-7 years. 
“It’s very hard to get a battery to pay back its 
cost in that period.”

Retailers need to refine their sales skills 
so that the message is heard, he says. Think 
of it this way: for 10 years, about 80% of 
what you would otherwise pay for your 
electricity is going towards paying for your 

solar, inverter and battery system; for the 
next 10 years – about the life of the system 
– you’re paying about 20% of your pre-solar 
energy costs (a back-of-envelope estimate 
from Schächter). “That’s how you need to 
look at it and that’s the point you need to 
make clear to the customer.”

NORTHERN PERSPECTIVE
EnBW is thinking ahead on EVs, he says, 
and has a strong fast-charging network in 
place and a “roaming operator” that allows 
connection to more than 20,000 charging 
stations. Research by the company has 
found EV owners do not favour using the 
batteries in their cars to power the house 
when they get home because they are 
worried about running out of charge while 
out and about. “There is already a lot of 
range anxiety,” he says. “And consumers are 

very reluctant to that concept of the energy 
company or your house coming into control 
of what’s happening to your car.”

That’s not to say he thinks it’s a bad idea. 
“I strongly believe the model is viable and 
will work.”

Schächter isn’t convinced by optimistic 
forecasts for battery sales, such that 
Australia will be the world’s biggest battery 
market in 2019 with sales of more than 
70,000 units. “I think if the market this year 
ends up at 40,000 to 50,000 units that’s 
fantastic growth,” he says.

Beyond that, the German battery-maker 
wants to become a number five player in 
Australia this year and a number three 
player next year.

“We’re not going to sell directly to the 
consumer and treat the installer as a means 
to an end, like the competition is doing,” 
says Schächter, also hinting at a “very 
sizable” margin to retail partners on sales. 
“We are taking the long view here.”  P
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Above: Rugged technology for a rugged terrain, 
although the Senec units are usually installed indoors.

Germans are willing to accept a 12-year payback 
for a battery, whereas Australians hope for 
storage to pay for itself within five to seven years
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A storage brand that has already drawn the attention of a major European grid operator is ready 

to take its place in a West Australian microgrid project that includes utility-scale gas and solar.

S
lowly but surely batteries are being 
introduced to the grid to help 
consumers make the most of solar 

energy captured during the day. It’s 
happening at utility scale and in households 
as system owners budget to get the most out 
of their PV arrays.

In Western Australia the government-
owned utility Horizon Power is looking to 
solve the expensive problem of servicing 
far-flung spots on its network by testing a 
microgrid model where solar is deployed 
along with small- and large-scale storage 
and supply is centrally orchestrated to 
match demand.

The objective of Horizon’s Renewable 
Energy Pilot in Onslow, a town of nearly 900 
residents about 1,380km north of Perth, is to 

test the limits of renewables as complements 
to traditional energy sources such as gas. It 
hopes for clean energy sources to fulfil at 
least 50% of the load.

The first stage included a 5.25MW gas-
fired power plant and a utility-scale solar 
plant is in the works.

The second stage of the project is 
underway, with German battery-maker 
Senec selected to supply the technology 
offered to households as part of the network 
of subsidised solar-and-storage capacity 
included in the system.

“Those microgrids are ideal testing 
grounds,” Senec managing director Jaron 
Schächter told EcoGeneration during a 
visit to Sydney in March. “[Horizon] is 
looking at it not just from a virtual power 

plant perspective but from the perspective 
of really controlling that whole grid 
through technology. A lot of those 
learnings will then be transferred to the 
rest of Western Australia.”

Schächter sees Australia as a case-by-case 
market, where the states each have their 
own energy personality. “Western Australia 
is very, very different from other places in 
Australia,” he says, “and you really need to 
understand the specifics of that individual 
market to see what role batteries would play 
in that ecosystem.”

Senec is a subsidiary of German grid-
operator EnBW, which Schächter suspects 
would have helped it secure the Horizon 
contract. “We work very closely on these 
topics.” He says Senec was the first company 
to showcase controlled energy balancing by 
using residential storage, in 2015.

BRAINS AND BRAUN
In Senec’s vision the battery is an 
“intelligence system” that does all the 
energy management. In Germany that 
means heating; in Australia it’s air-
conditioning. “And EVs will become a major 
consumer in the long run,” he says. “We will 
need the battery with its energy 
management system to also become the 
intelligent load-balancer on the last mile, so 
that in developments with lots of houses 
where [EV ownership is high] when 
everyone comes home and charges we 
ensure the grid doesn’t go down.”

In Germany he has seen owners 
rationalise a battery purchase on the raw 
economics of cost savings and for heart-felt 
ideological reasons. “All of a sudden you had 
a marketplace where 50,000, 60,000 
households a year would buy storage,” he 
says, “which is one of the reasons we were 
bought by EnBW.”

In Australia it feels like the opposite is 
happening, he says, where utilities might be 
drawn to form a relationship with a battery 

German battery-maker Senec 
picked for Onslow microgrid

Above: Senec managing director Jaron Schächter, left, with Senec Australia managing director Ian Parkinson.
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brand to help solve the expensive problem of 
supplying hard-to-reach remote customers 
they can only charge a fixed rate. “You can 
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very reluctant to that concept of the energy 
company or your house coming into control 
of what’s happening to your car.”

That’s not to say he thinks it’s a bad idea. 
“I strongly believe the model is viable and 
will work.”

Schächter isn’t convinced by optimistic 
forecasts for battery sales, such that 
Australia will be the world’s biggest battery 
market in 2019 with sales of more than 
70,000 units. “I think if the market this year 
ends up at 40,000 to 50,000 units that’s 
fantastic growth,” he says.

Beyond that, the German battery-maker 
wants to become a number five player in 
Australia this year and a number three 
player next year.

“We’re not going to sell directly to the 
consumer and treat the installer as a means 
to an end, like the competition is doing,” 
says Schächter, also hinting at a “very 
sizable” margin to retail partners on sales. 
“We are taking the long view here.”  P
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A storage brand that has already drawn the attention of a major European grid operator is ready 

to take its place in a West Australian microgrid project that includes utility-scale gas and solar.
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lowly but surely batteries are being 
introduced to the grid to help 
consumers make the most of solar 

energy captured during the day. It’s 
happening at utility scale and in households 
as system owners budget to get the most out 
of their PV arrays.

In Western Australia the government-
owned utility Horizon Power is looking to 
solve the expensive problem of servicing 
far-flung spots on its network by testing a 
microgrid model where solar is deployed 
along with small- and large-scale storage 
and supply is centrally orchestrated to 
match demand.

The objective of Horizon’s Renewable 
Energy Pilot in Onslow, a town of nearly 900 
residents about 1,380km north of Perth, is to 

test the limits of renewables as complements 
to traditional energy sources such as gas. It 
hopes for clean energy sources to fulfil at 
least 50% of the load.

The first stage included a 5.25MW gas-
fired power plant and a utility-scale solar 
plant is in the works.

The second stage of the project is 
underway, with German battery-maker 
Senec selected to supply the technology 
offered to households as part of the network 
of subsidised solar-and-storage capacity 
included in the system.

“Those microgrids are ideal testing 
grounds,” Senec managing director Jaron 
Schächter told EcoGeneration during a 
visit to Sydney in March. “[Horizon] is 
looking at it not just from a virtual power 

plant perspective but from the perspective 
of really controlling that whole grid 
through technology. A lot of those 
learnings will then be transferred to the 
rest of Western Australia.”

Schächter sees Australia as a case-by-case 
market, where the states each have their 
own energy personality. “Western Australia 
is very, very different from other places in 
Australia,” he says, “and you really need to 
understand the specifics of that individual 
market to see what role batteries would play 
in that ecosystem.”

Senec is a subsidiary of German grid-
operator EnBW, which Schächter suspects 
would have helped it secure the Horizon 
contract. “We work very closely on these 
topics.” He says Senec was the first company 
to showcase controlled energy balancing by 
using residential storage, in 2015.

BRAINS AND BRAUN
In Senec’s vision the battery is an 
“intelligence system” that does all the 
energy management. In Germany that 
means heating; in Australia it’s air-
conditioning. “And EVs will become a major 
consumer in the long run,” he says. “We will 
need the battery with its energy 
management system to also become the 
intelligent load-balancer on the last mile, so 
that in developments with lots of houses 
where [EV ownership is high] when 
everyone comes home and charges we 
ensure the grid doesn’t go down.”

In Germany he has seen owners 
rationalise a battery purchase on the raw 
economics of cost savings and for heart-felt 
ideological reasons. “All of a sudden you had 
a marketplace where 50,000, 60,000 
households a year would buy storage,” he 
says, “which is one of the reasons we were 
bought by EnBW.”

In Australia it feels like the opposite is 
happening, he says, where utilities might be 
drawn to form a relationship with a battery 
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CEC WIND INDUSTRY FORUM

in place is an imperfect long-term hedge.” 
If spot prices “normalise”, some energy 

buyers’ PPAs might start to look expensive. 
“We’re not saying they’re a bad thing, but 
there are risks some people still don’t 
understand.” Holcombe expects fi rming to 
become a focus in the market if the retailer 
reliability obligation comes into place. 

POLICY, PLEASE
If elected in May the Labor Party has said it 
will support a National Energy Guarantee, 
or revert to direct contracting through the 
Clean Energy Finance Corporation if 
bipartisan support can’t be  achieved. 

Holcombe laments the NEG didn’t make it 
into policy the fi rst time around, and said 
direct contracting is a less-preferred 
approach. “You end up with a situation 
where you’ve got a segment of generators 
that aren’t exposed to the market – they’re 
dealing directly with the government,” he 
said. “If you take that to an extreme … at 
some point private investors won’t want to 
compete against government.”

Goldwind’s Nethery said he would be 
more than satisfi ed to see the Renewable 

Energy Target extended beyond 2020. “We 
need to set the goal where we’re headed 
and there’s a mechanism there right now 
that works and we’re all furiously working 
to meet it,” he said. If it’s a case of setting 
the hurdle higher, government can “turn 
the dial” and reset the RET when it wants. 
“We need clear direction from the federal 
level,” he said.

The release in March by AEMO of 
updated marginal loss factors for clean 
energy generators sent a shiver through the 
industry and NAB’s Rahman explained the 
extent to which investors were spooked. 

“The challenge for us is it is increasingly 
more di�  cult to predict [marginal loss 
factors during the due diligence process],” 
she said. The outcome is an “even more 
conservative” approach to risk allocation. 

RULES REWRITE
A conservative estimate says Australia will 
install 70GW of new generation with 
storage over the next 20 years, said Nethery. 
“That certainly won’t be possible in the 
current grid or with the current set of rules 
– we’ve got to look at the rules.” During the 

energy transition, he says, marginal loss 
factors should be viewed as useful 
indicators to networks of where 
improvements to grid capacity are required. 
The same goes for reactive power and 
system strength, where instead of a 
generator being penalised for connecting to 
a weak grid there should be an incentive for 
a network to do something about it. 

“With the amount of new generation 
that’s going in during the transition it won’t 
be long until every single connection is a 
weak grid connection,” he said. “We need to 
start thinking di� erently.”

It’s not a case of building transmission to 
pre-empt addition of new renewables 
projects, he said, it’s a case of working in 
concert with developers and scheduling 
augmentation of networks close to new 
wind farms coming online. After all, 
“renewable energy zones” are no mystery – 
everyone knows where new generation is 
likely to seek connection.

Generators need to do their job and 
networks need to do theirs – build networks 
– and we don’t need “generators, by 
abstraction, building the network.”

No-one said an energy transition was going to be easy: The panel (from left): Anna Freeman (chair), director energy generation at Clean Energy Council; Tristan Edis, 
director analysis and advisory at Green Energy Markets; Amelia Rahman, director energy specialised and acquisition finance at National Australia Bank; Steven Nethery, 
general manager technical services at Goldwind Australia, and; Angus Holcombe, renewable operations manager at Meridian Energy Australia.
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W
ind plants are fi nding it easier to 
gain community support but that 
doesn’t mean they can simply be 

built and plugged into the grid, as a rush of 
wind and solar development has made 
connection a major issue in the industry.

A panel of experts met at the CEC’s 
Wind Industry Forum in Melbourne in 
March to talk about the challenges of 
playing a leading role in the clean energy 
transition and all the obstacles and 
potholes that dot the markets for selling 
energy and finding investors.

Green Energy Markets director of 
analysis and advisory Tristan Edis admits 
only two years ago he was sceptical about 
the market’s ambitions to meet the 
Renewable Energy Target, so the task of 
predicting the future is a reputational 
hazard, but he was forthright about the next 
10 years and said he sees some “serious 
storm clouds” on the horizon. 

A staggering amount of new capacity is 
under construction or proposed: between 
2018 and 2021 he estimates 26,000GWh of 
capacity will be added to the NEM. The exit 
of the Liddell coal plant in NSW in 2022 will 

see 8,000-9,000GWh removed from the 
system, leaving a lot of room for coal and gas 
generation to leave the market, he said. 

Today, gas generation is expensive and 
sets the marginal price in the market, but by 
2021 he sees gas as the fi rst supply to be 
pushed aside when it’s sunny and windy. 
Serious upgrades to transmission are 
needed, however, if there’s any chance of 
new wind and solar capacity being 
e� ectively distributed. 

“We are encountering genuine 
constraints,” Edis said, citing disappointing 
marginal loss factors data released by AEMO 
in March. A big part of the problem is the 
NEM, which in some parts of the country is 
not at all fi t to take new generation. 
“Anything north of Gladstone [in 
Queensland] is a disaster zone,” he said. 

One remedy to all this woe would be 
defi nitive federal policy that emphasizes the 
role of renewable energy in cutting carbon 
emissions. “A lot hinges on policy,” Edis said.

MIST AND THE MERCHANT MARKET
For investors, it’s a case of understanding 
the clear logic of clean energy but waiting 

for some political mist to clear. National 
Australia Bank director energy specialised 
and acquisition fi nance Amelia Rahman 
said fi nanciers are committed to the sector 
and are encouraged by the falling cost of 
technology. An outlook for falling energy 
costs and increased supply also means 
lenders will take “a more conservative 
approach” when assessing projects, she 
said. The merchant market is a 
“challenging proposition”.

Corporations over the past few years have 
wised up to the savings that can be had from 
power purchase agreements, and Goldwind 
Australia general manager technical services 
Steven Nethery expects more to come. 
“Generators are willing to sell renewable 
power and customers are willing to buy it,” 
Nethery said. “Those who can go out and get 
it themselves are going to do that.”

It sounds so simple, but Meridian Energy 
Australia renewable operations manager 
Angus Holcombe said there is still plenty of 
confusion about PPAs. “There are many who 
think if you strike a price of $60/MWh, for 
instance, you get a fl at price of $60 – and 
that’s not the case. E� ectively what you put 

Connection headaches, investor jitters, PPAs and policy

CEC
wind 
industry 
forum
A panel discussion at the Clean Energy Council Wind Industry Forum in March covered all bases.
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in place is an imperfect long-term hedge.” 
If spot prices “normalise”, some energy 

buyers’ PPAs might start to look expensive. 
“We’re not saying they’re a bad thing, but 
there are risks some people still don’t 
understand.” Holcombe expects fi rming to 
become a focus in the market if the retailer 
reliability obligation comes into place. 

POLICY, PLEASE
If elected in May the Labor Party has said it 
will support a National Energy Guarantee, 
or revert to direct contracting through the 
Clean Energy Finance Corporation if 
bipartisan support can’t be  achieved. 

Holcombe laments the NEG didn’t make it 
into policy the fi rst time around, and said 
direct contracting is a less-preferred 
approach. “You end up with a situation 
where you’ve got a segment of generators 
that aren’t exposed to the market – they’re 
dealing directly with the government,” he 
said. “If you take that to an extreme … at 
some point private investors won’t want to 
compete against government.”

Goldwind’s Nethery said he would be 
more than satisfi ed to see the Renewable 

Energy Target extended beyond 2020. “We 
need to set the goal where we’re headed 
and there’s a mechanism there right now 
that works and we’re all furiously working 
to meet it,” he said. If it’s a case of setting 
the hurdle higher, government can “turn 
the dial” and reset the RET when it wants. 
“We need clear direction from the federal 
level,” he said.

The release in March by AEMO of 
updated marginal loss factors for clean 
energy generators sent a shiver through the 
industry and NAB’s Rahman explained the 
extent to which investors were spooked. 

“The challenge for us is it is increasingly 
more di�  cult to predict [marginal loss 
factors during the due diligence process],” 
she said. The outcome is an “even more 
conservative” approach to risk allocation. 

RULES REWRITE
A conservative estimate says Australia will 
install 70GW of new generation with 
storage over the next 20 years, said Nethery. 
“That certainly won’t be possible in the 
current grid or with the current set of rules 
– we’ve got to look at the rules.” During the 

energy transition, he says, marginal loss 
factors should be viewed as useful 
indicators to networks of where 
improvements to grid capacity are required. 
The same goes for reactive power and 
system strength, where instead of a 
generator being penalised for connecting to 
a weak grid there should be an incentive for 
a network to do something about it. 

“With the amount of new generation 
that’s going in during the transition it won’t 
be long until every single connection is a 
weak grid connection,” he said. “We need to 
start thinking di� erently.”

It’s not a case of building transmission to 
pre-empt addition of new renewables 
projects, he said, it’s a case of working in 
concert with developers and scheduling 
augmentation of networks close to new 
wind farms coming online. After all, 
“renewable energy zones” are no mystery – 
everyone knows where new generation is 
likely to seek connection.

Generators need to do their job and 
networks need to do theirs – build networks 
– and we don’t need “generators, by 
abstraction, building the network.”

No-one said an energy transition was going to be easy: The panel (from left): Anna Freeman (chair), director energy generation at Clean Energy Council; Tristan Edis, 
director analysis and advisory at Green Energy Markets; Amelia Rahman, director energy specialised and acquisition finance at National Australia Bank; Steven Nethery, 
general manager technical services at Goldwind Australia, and; Angus Holcombe, renewable operations manager at Meridian Energy Australia.
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ind plants are fi nding it easier to 
gain community support but that 
doesn’t mean they can simply be 

built and plugged into the grid, as a rush of 
wind and solar development has made 
connection a major issue in the industry.

A panel of experts met at the CEC’s 
Wind Industry Forum in Melbourne in 
March to talk about the challenges of 
playing a leading role in the clean energy 
transition and all the obstacles and 
potholes that dot the markets for selling 
energy and finding investors.

Green Energy Markets director of 
analysis and advisory Tristan Edis admits 
only two years ago he was sceptical about 
the market’s ambitions to meet the 
Renewable Energy Target, so the task of 
predicting the future is a reputational 
hazard, but he was forthright about the next 
10 years and said he sees some “serious 
storm clouds” on the horizon. 

A staggering amount of new capacity is 
under construction or proposed: between 
2018 and 2021 he estimates 26,000GWh of 
capacity will be added to the NEM. The exit 
of the Liddell coal plant in NSW in 2022 will 

see 8,000-9,000GWh removed from the 
system, leaving a lot of room for coal and gas 
generation to leave the market, he said. 

Today, gas generation is expensive and 
sets the marginal price in the market, but by 
2021 he sees gas as the fi rst supply to be 
pushed aside when it’s sunny and windy. 
Serious upgrades to transmission are 
needed, however, if there’s any chance of 
new wind and solar capacity being 
e� ectively distributed. 

“We are encountering genuine 
constraints,” Edis said, citing disappointing 
marginal loss factors data released by AEMO 
in March. A big part of the problem is the 
NEM, which in some parts of the country is 
not at all fi t to take new generation. 
“Anything north of Gladstone [in 
Queensland] is a disaster zone,” he said. 

One remedy to all this woe would be 
defi nitive federal policy that emphasizes the 
role of renewable energy in cutting carbon 
emissions. “A lot hinges on policy,” Edis said.

MIST AND THE MERCHANT MARKET
For investors, it’s a case of understanding 
the clear logic of clean energy but waiting 

for some political mist to clear. National 
Australia Bank director energy specialised 
and acquisition fi nance Amelia Rahman 
said fi nanciers are committed to the sector 
and are encouraged by the falling cost of 
technology. An outlook for falling energy 
costs and increased supply also means 
lenders will take “a more conservative 
approach” when assessing projects, she 
said. The merchant market is a 
“challenging proposition”.

Corporations over the past few years have 
wised up to the savings that can be had from 
power purchase agreements, and Goldwind 
Australia general manager technical services 
Steven Nethery expects more to come. 
“Generators are willing to sell renewable 
power and customers are willing to buy it,” 
Nethery said. “Those who can go out and get 
it themselves are going to do that.”

It sounds so simple, but Meridian Energy 
Australia renewable operations manager 
Angus Holcombe said there is still plenty of 
confusion about PPAs. “There are many who 
think if you strike a price of $60/MWh, for 
instance, you get a fl at price of $60 – and 
that’s not the case. E� ectively what you put 
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—
Power their needs,
power your future 
REACT 2 residential solar solution

If you’re looking for a solar solution that grows with the needs of your customers, 
look no further than the new REACT 2 inverter and energy storage solution. 
Its modular design means that the long-life battery capacity can expand up 
to 12 kWh. What’s more, it’s quick and easy to install with plug and play 
connections and a dedicated installer app.

In other words, REACT 2 is the perfect solar solution to power
their needs, and power your future. abb.com/react
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SPEEDBUMPS AHEAD AND BEHIND
The past two years have included a bunch of 
changes that a	 ected projects: interim 
system strength impact assessment 
guidelines were released in November 2017; 
AEMO’s connection application checklist 
was published in June 2018; transmission 
connection and planning arrangements, 
power system model guidelines and the fi nal 
system strength impact assessment 
guidelines were all released in July 2018, 
and; the generating system technical 
performance standards were released in 
October 2018.

Jayewardene called out AEMO’s 
connection application checklist as helpful 
for placing an emphasis on engineering 
rigour. “It reduces all the clarifi cations that 
are required further on down the process,” 
he said. “The challenge is that it’s not 
universally accepted; some see it as a 
minimum list of requirements.”

The industry is young and learning 
through experience. Evidence of this is seen 
in the quality of submissions, he said, where 
developers may be wrangling fi nancial close 
while also negotiating a connection 
agreement and fi ne-tuning models for the 
network service provider and AEMO. 

“It’s a constant balance between quality 
and schedule,” he said.

Then there is the problem of sourcing 
reliable data from networks to support a 

proposition. “Your 
analysis for your 
study is only as 
good as the inputs 
that you use to do 
the assessment,” he 
said. This problem 
is particularly 
acute for those 
seeking connection 
in remote parts 
of the grid.

The review 
process by network 
service providers 
and AEMO can also 
be tightened up, he 

I
n Australia, we’re looking at a renewable 
energy bottleneck. If parties on both sides 
of the table can stay on task then things 

should work out OK. The key is to learn 
while you work. 

That was the key message from WSP 
technical executive for network connection 
and performance Winodh Jayewardene to 
the Clean Energy Council Wind Industry 
Forum in Melbourne in March.

A long queue of renewable energy 
developers has formed to enter the National 
Electricity Market, which is still dominated 
by synchronous generation. Predictions are 
for 42GW of large-scale solar and wind 
entering the system in the years ahead, on 
AEMO’s forecast, but that could be 
conservative. Other estimates range between 
50GW to 100GW over the next few years.  

“That’s quite a substantial amount, seeing 
as we have about 13GW in the system 
already. So if you think we have challenges 
now, the challenges are going to get even 
worse,” Jayewardene said.

Estimates of 20GW of rooftop solar by 
2038 add to the complexity, especially 
when standards are so varied depending 
on the capacity of a solar PV system: a 
250MW solar plant goes through a 
stringent process, whereas an equivalent 
amount of rooftop PV will undergo far less 
scrutiny even though the output is just as 
impactful on the network.

said. It’s plain frustrating when a proposal 
comes back two months after an initial 
review with another 40 comments, for 
example. “It’s important that we have 
accountability in the review process, on 
both sides of the fence.”

CAN WE DO IT BETTER?
Jayewardene o	 ered a checklist of 
suggestions that might ease the way for 
proponents of wind projects to make their 
way into the national load. 

First, it helps to understand what the 
other party wants or needs, because if you 
don’t understand the starting positions then 
it’s very hard to negotiate. “The negotiations 
framework can be quite challenging,” he 
said. “Better if it’s an open, frank discussion 
about what we can do and what we can’t do.

“We’ve got a very large scale of generation 
coming through and a large volume of 
projects coming through. People are 
stretched on both sides of the fence: 
developers, consultants, NSPs, AEMO… We 
need to make sure we have su�  cient 
resources and skills to manage the process.”

As far as Jayewardene sees it, Australia is 
leading the way in terms of dealing with the 
demands of working through a monumental 
energy transition. “We have learnt a lot of 
lessons as part of that process, and I think if 
we can fi nd a way that we can share the 
lessons learnt then that will be a good 
outcome. There is nothing worse than not 
learning from your mistakes.”

One major issue which is nagging 
developers looking to connect is the cost of 
ine�  ciency for connections, Jayewardene 
said, which is borne by generators. 
Something has to give, he said. 

“There is a perception this is a generator’s 
cost, so they can deal with it – but it’s not 
the case. Costs ultimately get transferred to 
consumers. It’s in our best interest to make 
the process more e�  cient.”

A more efficient way to 
connect renewables

If the wind industry, networks and market operator stay within 

a collegial frame, WSP’s Winodh Jayewardene sees Australia 

leading by example in the global energy transition.

—
Power their needs,
power your future 
REACT 2 residential solar solution

If you’re looking for a solar solution that grows with the needs of your customers, 
look no further than the new REACT 2 inverter and energy storage solution. 
Its modular design means that the long-life battery capacity can expand up 
to 12 kWh. What’s more, it’s quick and easy to install with plug and play 
connections and a dedicated installer app.

In other words, REACT 2 is the perfect solar solution to power
their needs, and power your future. abb.com/react
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SPEEDBUMPS AHEAD AND BEHIND
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reliable data from networks to support a 

proposition. “Your 
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lessons as part of that process, and I think if 
we can fi nd a way that we can share the 
lessons learnt then that will be a good 
outcome. There is nothing worse than not 
learning from your mistakes.”

One major issue which is nagging 
developers looking to connect is the cost of 
ine�  ciency for connections, Jayewardene 
said, which is borne by generators. 
Something has to give, he said. 

“There is a perception this is a generator’s 
cost, so they can deal with it – but it’s not 
the case. Costs ultimately get transferred to 
consumers. It’s in our best interest to make 
the process more e�  cient.”

A more efficient way to 
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If the wind industry, networks and market operator stay within 
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leading by example in the global energy transition.

—
Power their needs,
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REACT 2 residential solar solution

If you’re looking for a solar solution that grows with the needs of your customers, 
look no further than the new REACT 2 inverter and energy storage solution. 
Its modular design means that the long-life battery capacity can expand up 
to 12 kWh. What’s more, it’s quick and easy to install with plug and play 
connections and a dedicated installer app.
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The transmission network service 
providers, she said, had to wrestle with the 
system strength rule change too, and many 
were caught off guard. “It is a very 
resource-intensive problem. It’s very hard 
when you know the information you need 
but it’s very hard for them to give it to you 
because they haven’t developed [models] 
themselves yet. It’s been a very difficult 
time in the industry.”

BLASTED PHYSICS
A transition from centralised generation to a 
sprawling network of smaller, intermittent 
wind and solar plants will be complex. If 
AEMO’s work identifying renewable energy 
zones within its Integrated System Plan 
attracted a wave of connection requests in 
parts of the country where prospects are 
best for generation and investment, then so 
be it. But we shouldn’t expect the NEM to be 
adapted for change overnight.

Marginal loss factors released by AEMO 
in March were a rude shock for generators, 
and Cox admits Pacific Hydro did not 
anticipate the extent of shortfalls against its 
own estimates. “You want financially viable 
projects and you spend a lot of time on 
models … the transparency around how they 
[MLFs] are calculated and why there was 
such a sudden drop is very alarming for the 
industry,” she said. “It certainly has a 
massive impact if suddenly you lose 10% of 
your revenue.”

Freedman from AusNet said risk in 
marginal loss factors “wasn’t understood”. 
In Australia, generators pay for this loss of 

capacity, but it’s not a universal rule. In 
Texas, he said the networks pay. 

Fundamentally it’s a matter of science, 
where the flow of electrons in a network is 
a factor of where generation is added to it 
or taken away. MLFs were bound to be 
disturbed by the exit of Hazelwood and 
the connection of many wind and solar 
plants over the past couple of years. It 
doesn’t take a scientist to conclude they 
are likely to get worse.

“But as we get new transmission and 
electrons are allowed to travel in a more 
efficient way, hopefully that will be 
positive,” Freedman said. P
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Marginal loss factors were bound to be disturbed 
by the exit of Hazelwood and the connection of 
wind and solar plants over the past two years

The wrong type of impact: Marginal loss factors released by AEMO in March were a rude shock for generators, and Rachael Cox, second from right, admits Pacific Hydro  
did not anticipate the extent of shortfalls against its own estimates. “[It was] very alarming for the industry,” she said.
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T
he temperature is rising around the 
negotiation table where wind 
developers and networks meet to talk 

about the prospects of connecting new 
generation to the grid. 

It’s not that tempers are frayed but more a 
case that the builders are eager to press 
ahead as fast as they can, while the people 
who pour the foundations have to make sure 
the ground can take the strain.

A panel of experts at the Clean Energy 
Council’s Wind Industry Forum in March 
addressed the issue from both sides, and 
tried to isolate areas and strategies that may 
ease the industry through the bottleneck.

The connection process involves inquiry 
stage, application stage, details of design, 
construction and commissioning. Where are 
there snags at the moment? 

Rajesh Arora of AECOM says the 
application process is far from trivial as the 
network service providers all have di� erent 
requirements. If too much is open to 

Dennis Freedman at AusNet says the 
scale of connection requests has almost 
driven a cultural change at the network. 

“I think we’ve got better as an industry at 
actually looking generators in the eye and 
asking, what’s really important to you here? 
And structuring it up that way, rather than 
just running you through a process.” 

Those who expect to follow a step-by-step 
process may get stuck, he says, whereas 
those who take the time to build a 
relationship and surround themselves with 
the right partners are more likely to 
succeed. “The most important part is to get 
yourself educated before you start.”

Freedman reminded the audience that an 
NSP’s role is to protect the assets that are 
already connected. 

RULE CHANGE HURDLE
System strength is the main thing keeping 
Cox awake at night, she says. Hydro Pacifi c 
started the ball rolling on a north 
Queensland project in January 2017 and by 
October that year had placed its order for a 
transformer. “We were up for quite a lot of 
money,” she said. A rule change from the 
Australian Energy Market Commission 
about system strength in November shifted 
the goal posts, however, “and still to this day 
we are working with AEMO on … system 
strength remediation options. This has been 
a very long two-year process.”

Her best advice echoes that of Freedman: 
build strong relationships with the 
transmission network service provider and 
the Australian Energy Markets Operator. 

“There is a real advantage in being at the 
table with AEMO and having all parties in 
the room – because they do have a say and 
impact on the outcome of things like … 
generator performance standards and 
system strength.”

interpretation, he says, time can be spent 
going back to NSPs to request clarifi cation 
of what’s behind some of those 
requirements. It’s very important to have 
experienced consultants and project 
partners, but it helps when there is no 
ambiguity about technical requirements.

“It’s an area where something needs to be 
done,” Arora says. 

SNAGGED ON SYSTEM STRENGTH
Rachael Cox at Hydro Pacifi c has negotiated 
with networks over the technical and 
fi nancial aspects of three projects and said 
things are only getting harder. “Discussions 
have become more robust as we’ve got 
involved in north Queensland and system 
strength [has become an issue],” she said. 

The rapid pace of new applications and 
construction has added an extra layer of 
complexity. “It’s a lot to adsorb as a 
business.”

To be fair, it’s a lot for the networks, too.

Looking for a lever to jimmy open the 
connections bottleneck

A panel of experts at the CEC’s Wind Industry Forum 

in March tried to find strategies that may ease the industry 

through the connections bottleneck.

Better connections: (From left) Winodh Jayewardene, technical executive network connection and performance 
at WSP; Dennis Freedman, head of infrastructure development at AusNet Services; Rachael Cox, project 
engineering manager at Pacific Hydro, and; Rajesh Arora, technical director power and industrial at AECOM.
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The transmission network service 
providers, she said, had to wrestle with the 
system strength rule change too, and many 
were caught off guard. “It is a very 
resource-intensive problem. It’s very hard 
when you know the information you need 
but it’s very hard for them to give it to you 
because they haven’t developed [models] 
themselves yet. It’s been a very difficult 
time in the industry.”

BLASTED PHYSICS
A transition from centralised generation to a 
sprawling network of smaller, intermittent 
wind and solar plants will be complex. If 
AEMO’s work identifying renewable energy 
zones within its Integrated System Plan 
attracted a wave of connection requests in 
parts of the country where prospects are 
best for generation and investment, then so 
be it. But we shouldn’t expect the NEM to be 
adapted for change overnight.

Marginal loss factors released by AEMO 
in March were a rude shock for generators, 
and Cox admits Pacific Hydro did not 
anticipate the extent of shortfalls against its 
own estimates. “You want financially viable 
projects and you spend a lot of time on 
models … the transparency around how they 
[MLFs] are calculated and why there was 
such a sudden drop is very alarming for the 
industry,” she said. “It certainly has a 
massive impact if suddenly you lose 10% of 
your revenue.”

Freedman from AusNet said risk in 
marginal loss factors “wasn’t understood”. 
In Australia, generators pay for this loss of 

capacity, but it’s not a universal rule. In 
Texas, he said the networks pay. 

Fundamentally it’s a matter of science, 
where the flow of electrons in a network is 
a factor of where generation is added to it 
or taken away. MLFs were bound to be 
disturbed by the exit of Hazelwood and 
the connection of many wind and solar 
plants over the past couple of years. It 
doesn’t take a scientist to conclude they 
are likely to get worse.

“But as we get new transmission and 
electrons are allowed to travel in a more 
efficient way, hopefully that will be 
positive,” Freedman said. P
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did not anticipate the extent of shortfalls against its own estimates. “[It was] very alarming for the industry,” she said.
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It’s not that tempers are frayed but more a 
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ENERGY TRANSITION

Blakers asked what are the prospects for 
“really serious” interconnections: 5GW to 
Townsville, 2GW across the desert to 
Perth, 4GW to South Australia. Will it be 
planned for or built in a rush as generators 
fail unexpectedly?

CLEVER LITTLE CONNECTIONS
Taking off his AusNet hat for a moment, 
Freedman said he suspected there would 
probably be more efficient ways to invest 
than “building a massive freeway from one 
place to another”, such as using smaller 
interconnected lines that created more 
opportunities for a larger array of 
generation and storage facilities.

White, from TasNetworks, concurred. 
“It’s the tempering of not overbuilding,” he 
says. “Every prudent transmission business 
is looking at the next immediate value and 
opportunity.” The success of the Battery of 
the Nation concept relies on lowest cost, 
most reliable, lowest emission-sourced 
energy being connected to where it is 
needed most, “and we hope that results in 

more interconnection between Tasmania 
and Victoria,” he says.

At TransGrid, Orton sees connection 
requests from wind and solar developers but 
she’s well aware a “brand new technology” 
could come along anytime and want to hook 
up where no-one had expected. “We need to 
be as resilient as possible,” she says. 
“Different generators are likely to want to 
connect in different locations over the next 
20, 30 or 50 years. It’s hard to predict the 
future when you’re trying to build in as 
much optionality as possible.”

The good news is you don’t have to travel 
far from the existing transmission corridors 
to find excellent wind and solar resources, 
she says. “We’re interested in doing the 
cost-effective zones first.” 

POLICY, PLEASE…
Of course, all the panellists mentioned a 
longing for a strong government mandate 
for an energy system transformation and 
decarbonisation. Without this form of 
momentum in the sector it will be much 

harder to secure funding for multibillion-
dollar projects.

As for satisfying load requirements, the 
next five years at least will include some 
tentative moments. Even if tier one 
projects in the Integrated System Plan 
were all approved quick-sticks, there is 
still a three-to-five-year lag as easements 
and planning permits are negotiated. A lot 
could go wrong in the meantime, which is 
why the connecting of the different states 
is so important. 

“It pretty disappointing that a crisis does 
precipitate a really attractive business case 
to build out the infrastructure,” Orton says. 
“We love to think we can plan and build the 
infrastructure before we have the crisis.”

State energy ministers seem to be largely 
on-side, however, and the panellists 
appeared to share some inside knowledge 
which suggested a year could probably be 
shaved off completion times for stage one 
projects in the Integrated System Plan if it 
meant averting a crisis.

Which isn’t to say we should all relax. P
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ENERGY TRANSITION

How do you fix today’s grid to suit tomorrow’s generation and 

demand? A panel of experts imagines the NEM we’ll have in 2035. 

H
ow do you expect the National 
Electricity Market to look by about, 
oh, 2035? Probably very different 

from today, as a legion of new generation 
sources replace a handful of grimy old coal 
plants. The supply side is only going to get 
more complex, for sure, but don’t be 
complacent about demand. There is the 
rise of electric vehicles and electrification 
of major household appliances to factor in, 
for starters, not to mention the evolving 
role for batteries.

The slow reconfiguring of the NEM is a 
daunting task. How can you arrive at a best-
fit future-scenario solution when there is no 
way of knowing what tomorrow will bring?

It’s a job for the boffins at the network 
service providers, a few of whom joined a 
panel discussion in Sydney in February at 
the Pumped Hydro Energy Storage 
Conference, chaired by ANU Centre for 
Sustainable Energy Systems director 
Professor Andrew Blakers.

MORE INTERCONNECTION
“The first thing that is crystal clear is that 
we need more interconnection,” says 
AusNet Services head of infrastructure 
development Dennis Freedman. More 
interconnection increases opportunities for 
storage and generation in more locations, he 
says, which would help stabilise the grid. As 

for the entrance of EVs, that’s a tough one. 
At this early stage we can only guess what 
charging behaviour will look like. One thing 
is certain, if everyone charges their vehicles 
on returning from work, grid operators will 
have a “massive issue” on their hands as  
the ramp to evening peak demand becomes 
ever more steep. 

“The most critical thing is to plough our 
way through the regulations and get as 
much of [AEMO’s] Integrated System Plan 
built as we can,” Freedman says. “The 
benefits of that will far outweigh any cost of 
rushing into things.”

The retirement of coal will leave a 
significant gap to be filled in a 15-year span, 
says TasNetworks head of stakeholder 
relations, community engagement, 
environment and planning approvals Ben 
White. “It’s a challenging future – a huge 
spend – and the biggest question ultimately 
is what is the impact to the customer, both 
as receiver of the service and payer of the 
bills. How do you design a solution that 
provides the best customer outcome at the 
lowest possible cost,” White says. “That’s 
our ultimate challenge.”

DEMAND SIDE UPSIDE
Decarbonisation of the energy system also 
has significant demand-side implications, 
says TransGrid future grid manager Fiona 
Orton. “Once Australia gets past our high 
energy-cost challenges, Australia will be 
able to enjoy low-cost energy into the future 
because we have excellent renewable 
resources, and we have promising firming 
capabilities and technology options,” Orton 
says. “I think that really opens up a whole 
new world of opportunities for energy-
intensive manufacturing. That’s a 
transformation we really haven’t talked 
about very much.”

Orton says AEMO may see flat demand for 
the next 20 years but TransGrid has a 
different view: economic growth in NSW 

and the rise of electric vehicles will only see 
the load tick upwards, although there are 
positives that some may have overlooked. 
“By 2040 we might have as much storage 
driving around within Australia as the 
whole of the Snowy 2.0 project,” she says on 
the possibilities of EVs as grid assets, where 
she sees so many more options about how to 
balance intermittency of renewables and 
what services drivers of EVs might be able 
to offer back to the network in a “two-way 
energy pathway”. 

“I don’t think that demand side has really 
been taken into account,” she says. 

In her role Orton hears concerns about 
the reliability of the ageing coal f leet and 
fields questions about back-up 
generation. She says everyone in the 
market sees the retirement schedule for 
coal plants as conservative, so the best 
plan is to move ahead with the energy 
transition at a good clip – perhaps faster 
than has been considered. “That means 
the transition becomes a lot more 
challenging, from our perspective.”

The NEM in 2035?  
It’ll look like this…

The panel
•  Professor Andrew Blakers  

(panel chair), director of the ANU 
Centre for Sustainable Energy Systems

•  Dennis Freedman, head of 
infrastructure development at  
AusNet Services

•  Ben White, head of stakeholder 
relations, community engagement, 
environment and planning approvals 
at TasNetworks

•  Fiona Orton, future grid manager  
at TransGrid

38  /  ecogeneration  June 2019 www.ecogeneration.com.au

“By 2040 we might 
have as much storage 
driving around [in EVs] 
as the whole of the 
Snowy 2.0 project.”

ECO0619_038-039_Blakers panel 2.indd   38 10/5/19   11:45 am



ENERGY TRANSITION

Blakers asked what are the prospects for 
“really serious” interconnections: 5GW to 
Townsville, 2GW across the desert to 
Perth, 4GW to South Australia. Will it be 
planned for or built in a rush as generators 
fail unexpectedly?

CLEVER LITTLE CONNECTIONS
Taking off his AusNet hat for a moment, 
Freedman said he suspected there would 
probably be more efficient ways to invest 
than “building a massive freeway from one 
place to another”, such as using smaller 
interconnected lines that created more 
opportunities for a larger array of 
generation and storage facilities.

White, from TasNetworks, concurred. 
“It’s the tempering of not overbuilding,” he 
says. “Every prudent transmission business 
is looking at the next immediate value and 
opportunity.” The success of the Battery of 
the Nation concept relies on lowest cost, 
most reliable, lowest emission-sourced 
energy being connected to where it is 
needed most, “and we hope that results in 

more interconnection between Tasmania 
and Victoria,” he says.

At TransGrid, Orton sees connection 
requests from wind and solar developers but 
she’s well aware a “brand new technology” 
could come along anytime and want to hook 
up where no-one had expected. “We need to 
be as resilient as possible,” she says. 
“Different generators are likely to want to 
connect in different locations over the next 
20, 30 or 50 years. It’s hard to predict the 
future when you’re trying to build in as 
much optionality as possible.”

The good news is you don’t have to travel 
far from the existing transmission corridors 
to find excellent wind and solar resources, 
she says. “We’re interested in doing the 
cost-effective zones first.” 

POLICY, PLEASE…
Of course, all the panellists mentioned a 
longing for a strong government mandate 
for an energy system transformation and 
decarbonisation. Without this form of 
momentum in the sector it will be much 

harder to secure funding for multibillion-
dollar projects.

As for satisfying load requirements, the 
next five years at least will include some 
tentative moments. Even if tier one 
projects in the Integrated System Plan 
were all approved quick-sticks, there is 
still a three-to-five-year lag as easements 
and planning permits are negotiated. A lot 
could go wrong in the meantime, which is 
why the connecting of the different states 
is so important. 

“It pretty disappointing that a crisis does 
precipitate a really attractive business case 
to build out the infrastructure,” Orton says. 
“We love to think we can plan and build the 
infrastructure before we have the crisis.”

State energy ministers seem to be largely 
on-side, however, and the panellists 
appeared to share some inside knowledge 
which suggested a year could probably be 
shaved off completion times for stage one 
projects in the Integrated System Plan if it 
meant averting a crisis.

Which isn’t to say we should all relax. P
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ENERGY TRANSITION

How do you fix today’s grid to suit tomorrow’s generation and 

demand? A panel of experts imagines the NEM we’ll have in 2035. 

H
ow do you expect the National 
Electricity Market to look by about, 
oh, 2035? Probably very different 

from today, as a legion of new generation 
sources replace a handful of grimy old coal 
plants. The supply side is only going to get 
more complex, for sure, but don’t be 
complacent about demand. There is the 
rise of electric vehicles and electrification 
of major household appliances to factor in, 
for starters, not to mention the evolving 
role for batteries.

The slow reconfiguring of the NEM is a 
daunting task. How can you arrive at a best-
fit future-scenario solution when there is no 
way of knowing what tomorrow will bring?

It’s a job for the boffins at the network 
service providers, a few of whom joined a 
panel discussion in Sydney in February at 
the Pumped Hydro Energy Storage 
Conference, chaired by ANU Centre for 
Sustainable Energy Systems director 
Professor Andrew Blakers.

MORE INTERCONNECTION
“The first thing that is crystal clear is that 
we need more interconnection,” says 
AusNet Services head of infrastructure 
development Dennis Freedman. More 
interconnection increases opportunities for 
storage and generation in more locations, he 
says, which would help stabilise the grid. As 

for the entrance of EVs, that’s a tough one. 
At this early stage we can only guess what 
charging behaviour will look like. One thing 
is certain, if everyone charges their vehicles 
on returning from work, grid operators will 
have a “massive issue” on their hands as  
the ramp to evening peak demand becomes 
ever more steep. 

“The most critical thing is to plough our 
way through the regulations and get as 
much of [AEMO’s] Integrated System Plan 
built as we can,” Freedman says. “The 
benefits of that will far outweigh any cost of 
rushing into things.”

The retirement of coal will leave a 
significant gap to be filled in a 15-year span, 
says TasNetworks head of stakeholder 
relations, community engagement, 
environment and planning approvals Ben 
White. “It’s a challenging future – a huge 
spend – and the biggest question ultimately 
is what is the impact to the customer, both 
as receiver of the service and payer of the 
bills. How do you design a solution that 
provides the best customer outcome at the 
lowest possible cost,” White says. “That’s 
our ultimate challenge.”

DEMAND SIDE UPSIDE
Decarbonisation of the energy system also 
has significant demand-side implications, 
says TransGrid future grid manager Fiona 
Orton. “Once Australia gets past our high 
energy-cost challenges, Australia will be 
able to enjoy low-cost energy into the future 
because we have excellent renewable 
resources, and we have promising firming 
capabilities and technology options,” Orton 
says. “I think that really opens up a whole 
new world of opportunities for energy-
intensive manufacturing. That’s a 
transformation we really haven’t talked 
about very much.”

Orton says AEMO may see flat demand for 
the next 20 years but TransGrid has a 
different view: economic growth in NSW 

and the rise of electric vehicles will only see 
the load tick upwards, although there are 
positives that some may have overlooked. 
“By 2040 we might have as much storage 
driving around within Australia as the 
whole of the Snowy 2.0 project,” she says on 
the possibilities of EVs as grid assets, where 
she sees so many more options about how to 
balance intermittency of renewables and 
what services drivers of EVs might be able 
to offer back to the network in a “two-way 
energy pathway”. 

“I don’t think that demand side has really 
been taken into account,” she says. 

In her role Orton hears concerns about 
the reliability of the ageing coal f leet and 
fields questions about back-up 
generation. She says everyone in the 
market sees the retirement schedule for 
coal plants as conservative, so the best 
plan is to move ahead with the energy 
transition at a good clip – perhaps faster 
than has been considered. “That means 
the transition becomes a lot more 
challenging, from our perspective.”

The NEM in 2035?  
It’ll look like this…

The panel
•  Professor Andrew Blakers  

(panel chair), director of the ANU 
Centre for Sustainable Energy Systems

•  Dennis Freedman, head of 
infrastructure development at  
AusNet Services

•  Ben White, head of stakeholder 
relations, community engagement, 
environment and planning approvals 
at TasNetworks

•  Fiona Orton, future grid manager  
at TransGrid
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willing to do, and that will a� ect price.”
It’s a simple equation. A buyer who tries 

to push all the risk back onto a developer 
will only push the price up for themself. 
“It’s an inverse relationship,” she says. “It’s 
reaching that negotiated position on price 
and risk.”

Developers do not list existing contract 
prices on the platform, or even a rough 
range. “The purpose is: here’s the 
information, now go and negotiate.”

McKeon pulls up the “marketplace” page 
which appears in “buyer view” and shows 
EcoGeneration the 67 projects, along with 
columns for technology, capacity, what’s 
available for purchase, range for contract 
tenor, location, commencement, planning 
approval status, network connection status 
and project contact details.

Developers don’t see the marketplace list; 
only their own projects. The platform is free 
for corporate buyers and fees will be 
introduced from October for developers and 
service providers.

“We encourage organisations to look at all 
the options and to understand their energy 
and sustainability goals right from the 
start,” McKeon says. “You want to contract 
for the right amount and meet your 
organisation’s risk profi le. You’ve got to 
understand those risks, and understand 
whether your organisation is happy to take 
them on.”

PLATFORM FOUNDATIONS
The BRC-A project evolved out of the 
Renewable Energy Buyers Forum, a WWF 
initiative that helped organisations fi gure 
out how to slash carbon emissions by 
switching to renewable energy and setting 
“science-based targets”. The WWF saw it 
had a community of corporate organisations 
on its hands looking to procure renewable 
energy, so it refi ned its focus and about 18 
months ago looked to adapt a model used by 
the Business Renewables Center – United 
States, a project of not-for-profi t 
organisation the Rocky Mountain Institute.

The PPA market in the US is a couple of 
years ahead of ours and has had its ups and 
downs: capacity more than doubled year-on-
year to 3GW in 2015, then slumped to 1.7GW 
in 2016 and leapt again to 6.5GW by 2018 
(see chart at right).

The Americans were doing something 
right, whereas in Australia the Renewable 
Energy Buyers Forum had relied on the case 
study model, where those who have a PPA 
under their belt share the knowledge with 
those who are thinking about it. “Just the 
lessons learned and how they overcame the 
various challenges that are involved, such as 

accounting challenges and internal buy-in 
challenges,” McKeon says.

These quarterly forum events took a 
di� erent tone, she says, when developers 
were invited along to talk about the 
challenge of fi nding buyers for energy. 
Sparks started to fl y, so the forum morphed 
into BRC-A, which is operated in 

partnership with Climate-KIC and the 
Institute of Sustainable Futures, part of 
University of technology Sydney, and has 
received funding from ARENA and the 
NSW and Victorian governments.

Training events and boot camps are in the 
works, McKeon says, along with smaller 
sessions of one to two days for buyers to 

hear from 
organisations who 
have lived through 
the PPA process, 
including scenario-
based learning 
sessions and 
explanations of how 
pricing works.

“If price were 
to come up and 
that faculty member 
was happy to talk 
about their price, 
then great … but 
that’s not the purpose 
of BRC.” P
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Corporates are leading 
the way, says Business 

Renewables Centre – 
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A buyer who tries to push all the risk back onto a 
developer will only push the price up for themself. 
“It’s an inverse relationship,” says McKeon.
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A deep pool of new supply from renewable energy developers is on offer to businesses that are 

keen to clean up their act on emissions — and pay less for electricity.

A 
business which forges strong 
connections with suppliers insures 
itself against cruel surprises. When 

it comes to one major cost item, however, 
there has generally been little opportunity 
to negotiate a middle ground. With 
electricity suppliers, you often have to take 
it or leave it.

That worked fi ne for the business 
community when energy was cheap, but 
those days are gone. To make matters more 
complex, consumers and investors are 
pushing for evidence of corporate 
sustainability. And so the electricity market 
has become frisky, as buyers look around for 
cheaper, greener options.

Sourcing clean energy on reliable terms 
isn’t back-of-the-envelope stu� , though, 
especially if you require vast amounts of it. 
Corporate power purchase agreements, or 
PPAs, seem to fi t the bill, but it’s not as 
simple as picking up the phone.

The PPA market in Australia has torn 
ahead since 2016, with big deals negotiated 
with clients such as Commonwealth Bank, 
University of NSW, Sydney Airport and the 
Victorian government. In 2017, nearly 
1.5GW of clean energy capacity was enabled 
by PPAs, on data from Energetics. By 2018 
the total neared 2GW (see chart below).

This demand for clean energy at 

contracted prices marries well with wind 
and solar developers’ requirements for 
fi nancial certainty and investors’ 
expectations of returns. If ever there was a 
snowball on the start of its journey, the PPA 
market is it, and a platform launched in 
March to match buyers with suppliers has 
already attracted 7GW of interest from 
developers of new projects, including solar, 
wind, bioenergy and hybrids – some with 
storage – and retail participants.

“A real driver is large organisations 
seeking to decarbonise,” says Business 
Renewables Centre – Australia project 
director Jackie McKeon. “Corporates are 
really leading the way in this, here and 
internationally.”

JOIN THE CLUB
The BRC-A platform lists 67 projects 
between 5MW and 400MW in various 
stages of development across Australia and 
retailers who o� er an aggregation service to 
smaller users. McKeon says it takes about a 
5GWh annual load to qualify for a serious 
look in. “We want to be able to cater for the 
SME part of town eventually; at the moment 
it is larger corporates but also a middle 
ground,” she says. “If you are going into 
an aggregation there is potential for much 
smaller loads. Developers need to fi nd 

bankability for 
projects.”

Decision-makers 
in industry might 
struggle with the 
concept of 
negotiating a contract 
for up to 20 years’ of 
electricity from a 
plant that isn’t even 
built yet, and the list 
of “resources” on the 
platform includes a 
primer on how to 
pitch to a CFO who 
may fear the 
unknown, “which is 

what we are trying to break down,” McKeon 
says. In other cases energy managers will be 
scrambling to source clean supply after a 
board has committed to RE100 – a growing 
club of companies that rely only on clean 
energy – or a science-based target initiative, 
she says. “That’s where interest is driven 
from the top.” The other route is a 
sustainability team or procurement team 
bringing PPAs to the attention of the board. 

The platform includes a step-by-step 
guide to a corporate PPA, guides for 
accounting, demand management, 
aggregation and economic analysis, and an 
NPV tool to test a PPA against BAU. You can 
even test the merits of onsite generation, for 
those who have the roof space.

One primer explains the fi nancial 
structure of a project and the needs of the 
developer in seeking fi nance, so buyers of 
energy “can understand the needs of their 
potential partner,” McKeon says.

THE BILL, PLEASE
In theory, a PPA is a hedge because a 
contracted price for some of your load will 
level out the ups and downs in costs paid to 
your regular retailer. Contracts can be 
lengthy, however, and PPAs may be at risk 
of looking expensive if spot prices fall in 
the years ahead. There is also the 
possibility projects will be delayed or a 
developer or the contractors it employs go 
broke. All of that will be covered in a 
decent contract, of course.

“It all comes down to the terms and 
conditions you negotiate,” McKeon says. 
“There isn’t much standardisation at the 
moment in the industry … which is one of 
the goals of the BRC, to provide a little bit of 
standardisation.”

An energy user can sign up to the 
platform and research the 30-odd PPAs that 
have been negotiated over the past few 
years, but not every detail is made public. 
“Each of the developers will have a di� erent 
approach; it really depends on your 
organisation and understanding what it is 

Matchmaker seeks PPA 
partners for 7GW of projects
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willing to do, and that will a� ect price.”
It’s a simple equation. A buyer who tries 

to push all the risk back onto a developer 
will only push the price up for themself. 
“It’s an inverse relationship,” she says. “It’s 
reaching that negotiated position on price 
and risk.”

Developers do not list existing contract 
prices on the platform, or even a rough 
range. “The purpose is: here’s the 
information, now go and negotiate.”

McKeon pulls up the “marketplace” page 
which appears in “buyer view” and shows 
EcoGeneration the 67 projects, along with 
columns for technology, capacity, what’s 
available for purchase, range for contract 
tenor, location, commencement, planning 
approval status, network connection status 
and project contact details.

Developers don’t see the marketplace list; 
only their own projects. The platform is free 
for corporate buyers and fees will be 
introduced from October for developers and 
service providers.

“We encourage organisations to look at all 
the options and to understand their energy 
and sustainability goals right from the 
start,” McKeon says. “You want to contract 
for the right amount and meet your 
organisation’s risk profi le. You’ve got to 
understand those risks, and understand 
whether your organisation is happy to take 
them on.”

PLATFORM FOUNDATIONS
The BRC-A project evolved out of the 
Renewable Energy Buyers Forum, a WWF 
initiative that helped organisations fi gure 
out how to slash carbon emissions by 
switching to renewable energy and setting 
“science-based targets”. The WWF saw it 
had a community of corporate organisations 
on its hands looking to procure renewable 
energy, so it refi ned its focus and about 18 
months ago looked to adapt a model used by 
the Business Renewables Center – United 
States, a project of not-for-profi t 
organisation the Rocky Mountain Institute.

The PPA market in the US is a couple of 
years ahead of ours and has had its ups and 
downs: capacity more than doubled year-on-
year to 3GW in 2015, then slumped to 1.7GW 
in 2016 and leapt again to 6.5GW by 2018 
(see chart at right).

The Americans were doing something 
right, whereas in Australia the Renewable 
Energy Buyers Forum had relied on the case 
study model, where those who have a PPA 
under their belt share the knowledge with 
those who are thinking about it. “Just the 
lessons learned and how they overcame the 
various challenges that are involved, such as 

accounting challenges and internal buy-in 
challenges,” McKeon says.

These quarterly forum events took a 
di� erent tone, she says, when developers 
were invited along to talk about the 
challenge of fi nding buyers for energy. 
Sparks started to fl y, so the forum morphed 
into BRC-A, which is operated in 

partnership with Climate-KIC and the 
Institute of Sustainable Futures, part of 
University of technology Sydney, and has 
received funding from ARENA and the 
NSW and Victorian governments.

Training events and boot camps are in the 
works, McKeon says, along with smaller 
sessions of one to two days for buyers to 

hear from 
organisations who 
have lived through 
the PPA process, 
including scenario-
based learning 
sessions and 
explanations of how 
pricing works.

“If price were 
to come up and 
that faculty member 
was happy to talk 
about their price, 
then great … but 
that’s not the purpose 
of BRC.” P
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Corporates are leading 
the way, says Business 

Renewables Centre – 
Australia project 
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A buyer who tries to push all the risk back onto a 
developer will only push the price up for themself. 
“It’s an inverse relationship,” says McKeon.
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A deep pool of new supply from renewable energy developers is on offer to businesses that are 

keen to clean up their act on emissions — and pay less for electricity.

A 
business which forges strong 
connections with suppliers insures 
itself against cruel surprises. When 

it comes to one major cost item, however, 
there has generally been little opportunity 
to negotiate a middle ground. With 
electricity suppliers, you often have to take 
it or leave it.

That worked fi ne for the business 
community when energy was cheap, but 
those days are gone. To make matters more 
complex, consumers and investors are 
pushing for evidence of corporate 
sustainability. And so the electricity market 
has become frisky, as buyers look around for 
cheaper, greener options.

Sourcing clean energy on reliable terms 
isn’t back-of-the-envelope stu� , though, 
especially if you require vast amounts of it. 
Corporate power purchase agreements, or 
PPAs, seem to fi t the bill, but it’s not as 
simple as picking up the phone.

The PPA market in Australia has torn 
ahead since 2016, with big deals negotiated 
with clients such as Commonwealth Bank, 
University of NSW, Sydney Airport and the 
Victorian government. In 2017, nearly 
1.5GW of clean energy capacity was enabled 
by PPAs, on data from Energetics. By 2018 
the total neared 2GW (see chart below).

This demand for clean energy at 

contracted prices marries well with wind 
and solar developers’ requirements for 
fi nancial certainty and investors’ 
expectations of returns. If ever there was a 
snowball on the start of its journey, the PPA 
market is it, and a platform launched in 
March to match buyers with suppliers has 
already attracted 7GW of interest from 
developers of new projects, including solar, 
wind, bioenergy and hybrids – some with 
storage – and retail participants.

“A real driver is large organisations 
seeking to decarbonise,” says Business 
Renewables Centre – Australia project 
director Jackie McKeon. “Corporates are 
really leading the way in this, here and 
internationally.”

JOIN THE CLUB
The BRC-A platform lists 67 projects 
between 5MW and 400MW in various 
stages of development across Australia and 
retailers who o� er an aggregation service to 
smaller users. McKeon says it takes about a 
5GWh annual load to qualify for a serious 
look in. “We want to be able to cater for the 
SME part of town eventually; at the moment 
it is larger corporates but also a middle 
ground,” she says. “If you are going into 
an aggregation there is potential for much 
smaller loads. Developers need to fi nd 

bankability for 
projects.”

Decision-makers 
in industry might 
struggle with the 
concept of 
negotiating a contract 
for up to 20 years’ of 
electricity from a 
plant that isn’t even 
built yet, and the list 
of “resources” on the 
platform includes a 
primer on how to 
pitch to a CFO who 
may fear the 
unknown, “which is 

what we are trying to break down,” McKeon 
says. In other cases energy managers will be 
scrambling to source clean supply after a 
board has committed to RE100 – a growing 
club of companies that rely only on clean 
energy – or a science-based target initiative, 
she says. “That’s where interest is driven 
from the top.” The other route is a 
sustainability team or procurement team 
bringing PPAs to the attention of the board. 

The platform includes a step-by-step 
guide to a corporate PPA, guides for 
accounting, demand management, 
aggregation and economic analysis, and an 
NPV tool to test a PPA against BAU. You can 
even test the merits of onsite generation, for 
those who have the roof space.

One primer explains the fi nancial 
structure of a project and the needs of the 
developer in seeking fi nance, so buyers of 
energy “can understand the needs of their 
potential partner,” McKeon says.

THE BILL, PLEASE
In theory, a PPA is a hedge because a 
contracted price for some of your load will 
level out the ups and downs in costs paid to 
your regular retailer. Contracts can be 
lengthy, however, and PPAs may be at risk 
of looking expensive if spot prices fall in 
the years ahead. There is also the 
possibility projects will be delayed or a 
developer or the contractors it employs go 
broke. All of that will be covered in a 
decent contract, of course.

“It all comes down to the terms and 
conditions you negotiate,” McKeon says. 
“There isn’t much standardisation at the 
moment in the industry … which is one of 
the goals of the BRC, to provide a little bit of 
standardisation.”

An energy user can sign up to the 
platform and research the 30-odd PPAs that 
have been negotiated over the past few 
years, but not every detail is made public. 
“Each of the developers will have a di� erent 
approach; it really depends on your 
organisation and understanding what it is 

Matchmaker seeks PPA 
partners for 7GW of projects
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deposits on the two charged electrodes. 
“Why does a battery work? It should just 
self-discharge.” One secret ingredient in the 
Gelion cell, it turns out, is the “spacer” 
Maschmeyer mentioned placing between 
the two squirts of gel. It’s actually a porous 
film that hinders the bromine’s short 
journey to the other side. The second 
important feature is that the bromine is 
tempered by a special gel. “Think of it like a 
special toothpaste,” he says, where the 
bromine is happier to stay in its local 
environment than yield to electrostatic 
instinct and react with the zinc. “We have it 
in an embrace, but not too tight.”

But is there still a membrane? “Not really, 
no.” So there are two squirts of gel with 
nothing in between? “Well,” he pauses, “this 
is now getting into IP, how we do it…”

All we can say about the gel is that it’s 
cheap, non-flammable and contains some 
organics and a special soap which helps 
locate the bromine. “That’s our main IP – it 
took years to develop”

FAILED EXPERIMENT
The cell’s evolution is a fine example of how 
great ideas sometimes start as failed 
experiments. In this case Maschmeyer 
concedes it started when a Dutch exchange 
student was set the task to make a 
membrane from an ionic liquid, which 
would selectively allow some things 
through and block others. “Conceptually it 
was wonderful, it just didn’t work,” he says. 
The challenge for the student was then 
downgraded to separating two dyes. Lo and 
behold, it worked … a bit. “It had only 
conducted certain dyes which had certain 
charges – like ions in a battery.” 

That could be useful one day.
The student wrote up his report and got 

a mark – and the university had some 
more research for its bottom drawer. But 
failed experiments have a way of following 
circuitous routes as they bubble through 
the corridors of academia. And so it was 
for Maschmeyer one day when he was 
looking into flow batteries, which contain 
liquid electrolytes, and he saw “what you 
need is selective control over the 
transport of these ions, and then you don’t 
need all this f low stuff…” 

He raises his eyebrows, claps his hands.
“Maybe if I make a gel out of an ionic 

liquid, that will do the job?” 
The idea was patented and the research 

powered ahead.
Somewhere back in Holland, meanwhile, a 

graduate is missing out on the glory. But that’s 

the way it goes, as patents are only granted to 
those who have made an intellectual 
contribution and have “novelty”. The student 
didn’t look at his results and say: Why don’t we 
use that in a battery? That’s how it is in the 
world of R&D. But no hard feelings. 

“It was a high-quality fail, and that’s the 
key,” Maschmeyer says. “When you have a 
high-quality fail you learn something. We 
knew increasingly well why it failed. I was 
then able to eliminate potential uses for it, 
knowing why it did fail. It meant I was 
focusing more and more on an area where it 
would succeed. All the dross went away.”

The bottom drawers at universities are 
filled with this sort of stuff, Maschmeyer 
says, and at any time he says between five 
and 10 “failed ideas” are prominent in his 
grey matter. When they bubble to the 
surface, spurred by an apparently 
intractable problem, students and peers 
turn in wonder – not knowing it’s the ol’ 
bottom drawer that’s been accessed. 

The Gelion technology is in its early 
stages, with arrays of cells being tested on a 
couple of lighting rigs in Sydney and further 
applications in the works. Maschmeyer says P
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it can be put to work from 1kWh up to utility 
scale, fully containerised. “That’s the beauty 
of it,” says Maschmeyer, who is founding 
director of the Australian Institute for 
Nanoscale Science and Technology. “With a 
flow battery you have to engineer for every 
size a different solution, because you have 
tanks and pumps...”

It’s too early to talk about performance 
statistics, such as depth of discharge, but he 
says the technology can manage more than 
3,000 cycles at full daily discharge. Based 
on his faith in the chemistry, however, he 
hints at a much higher figure. Insurance 
covers seven years.

At the end of its life each cell is fully 
recyclable. Just throw it into a shredder, 
wash out soluble stuff – a salty aqueous 
solution containing some special soap – and 
recycle the rest.

An energy management system is 
designed to hold the battery at an excess 
load once every 30-40 cycles so the bromine 
strips all the zinc back to a virgin surface, he 
says, to overcome the possibility of residual 
build-up causing a short circuit. 

“That’s why lithium batteries blow up.”  

Easy when you know how: Professor Thomas Maschmeyer shares some of his intellectual property.
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Tiny breakthroughs have a way of bubbling through the corridors of academia and starting 

the tough grind to commercialisation. So it was with the Gelion Endure battery.

T
here’s so much good energy fl owing 
through the renewables revolution 
that it’s tempting to be hopeful about 

every new piece of technology because, you 
know, we’re all excited about the air getting 
clean. But with new stu�  being announced 
almost every day it’s easy to get behind. 

That’s why if you ever get the chance to 
collar a scientist who’s come up with a new 
type of battery you should jump at it. Not 
that it happens every day, of course. 

Professor Thomas Maschmeyer of the 
University of Sydney has been cooking away 
at the secret ingredient that gives life to the 
Gelion Endure battery for years, and was 
happy to welcome EcoGeneration into his 
den in the School of Chemistry to explain 
the how it works. 

The cell on the table in front of us looks 

like a low-profi le ice hockey puck. 
Maschmeyer wedges the cell apart with his 
house key and starts to explain. The two 
halves are made of your everyday milk bottle 
plastic, with a special carbon laminate to 
make them conductive. To make these bits of 
plastic into a battery cell you simply squeeze 
in a special gel, add a spacer, squeeze in some 
more gel, stick them together and that’s it.

“The manufacturing process is incredibly 
easy,” says Maschmeyer.

Next, you stack the cells in an aluminium 
cylinder – 24 volts or 48 – write “+” on the 
top and “–” on the bottom, arrange them in 
series or parallel and you’re away. 

SPECIAL TOOTHPASTE
So far, so good. But it’s time for a deeper 
explanation and the chemistry professor 

heads to the whiteboard. He draws two 
electrodes with electrons whizzing 
overhead. “I start o�  with an empty battery 
with zinc ion, with two positive charges on 
it, plus two bromide ions, so that’s 
electrically neutral – that’s your zinc-
bromide salt,” he says. 

That salt is dissolved in water to make an 
electrolyte. “I now transfer electrons,” he 
says. “The salt, when you add electrons to it, 
becomes zinc metal, which deposits on the 
shiny black electrode as a zinc mirror – very 
fl at, very shiny.” The electrons come from 
the other reaction side – EcoGeneration is 
following so far – but after a short pause 
Maschmeyer anticipates our fi rst question.

“The big question is, why, if I now have 
bromine here, why doesn’t that go and eat 
that?” he says, indicating the elemental 

The failed experiment 
that powered a battery 
breakthrough

A positive experience: Stacked arrays of the Gelion Endure cell were put to good use when the technology was launched at the University of Sydney earlier this year.

ECO0619_042-043_Gelion.indd   42 9/5/19   9:16 am



STORAGE

www.ecogeneration.com.au   ecogeneration  June 2019  /  43

deposits on the two charged electrodes. 
“Why does a battery work? It should just 
self-discharge.” One secret ingredient in the 
Gelion cell, it turns out, is the “spacer” 
Maschmeyer mentioned placing between 
the two squirts of gel. It’s actually a porous 
film that hinders the bromine’s short 
journey to the other side. The second 
important feature is that the bromine is 
tempered by a special gel. “Think of it like a 
special toothpaste,” he says, where the 
bromine is happier to stay in its local 
environment than yield to electrostatic 
instinct and react with the zinc. “We have it 
in an embrace, but not too tight.”

But is there still a membrane? “Not really, 
no.” So there are two squirts of gel with 
nothing in between? “Well,” he pauses, “this 
is now getting into IP, how we do it…”

All we can say about the gel is that it’s 
cheap, non-flammable and contains some 
organics and a special soap which helps 
locate the bromine. “That’s our main IP – it 
took years to develop”

FAILED EXPERIMENT
The cell’s evolution is a fine example of how 
great ideas sometimes start as failed 
experiments. In this case Maschmeyer 
concedes it started when a Dutch exchange 
student was set the task to make a 
membrane from an ionic liquid, which 
would selectively allow some things 
through and block others. “Conceptually it 
was wonderful, it just didn’t work,” he says. 
The challenge for the student was then 
downgraded to separating two dyes. Lo and 
behold, it worked … a bit. “It had only 
conducted certain dyes which had certain 
charges – like ions in a battery.” 

That could be useful one day.
The student wrote up his report and got 

a mark – and the university had some 
more research for its bottom drawer. But 
failed experiments have a way of following 
circuitous routes as they bubble through 
the corridors of academia. And so it was 
for Maschmeyer one day when he was 
looking into flow batteries, which contain 
liquid electrolytes, and he saw “what you 
need is selective control over the 
transport of these ions, and then you don’t 
need all this f low stuff…” 

He raises his eyebrows, claps his hands.
“Maybe if I make a gel out of an ionic 

liquid, that will do the job?” 
The idea was patented and the research 

powered ahead.
Somewhere back in Holland, meanwhile, a 

graduate is missing out on the glory. But that’s 

the way it goes, as patents are only granted to 
those who have made an intellectual 
contribution and have “novelty”. The student 
didn’t look at his results and say: Why don’t we 
use that in a battery? That’s how it is in the 
world of R&D. But no hard feelings. 

“It was a high-quality fail, and that’s the 
key,” Maschmeyer says. “When you have a 
high-quality fail you learn something. We 
knew increasingly well why it failed. I was 
then able to eliminate potential uses for it, 
knowing why it did fail. It meant I was 
focusing more and more on an area where it 
would succeed. All the dross went away.”

The bottom drawers at universities are 
filled with this sort of stuff, Maschmeyer 
says, and at any time he says between five 
and 10 “failed ideas” are prominent in his 
grey matter. When they bubble to the 
surface, spurred by an apparently 
intractable problem, students and peers 
turn in wonder – not knowing it’s the ol’ 
bottom drawer that’s been accessed. 

The Gelion technology is in its early 
stages, with arrays of cells being tested on a 
couple of lighting rigs in Sydney and further 
applications in the works. Maschmeyer says P
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it can be put to work from 1kWh up to utility 
scale, fully containerised. “That’s the beauty 
of it,” says Maschmeyer, who is founding 
director of the Australian Institute for 
Nanoscale Science and Technology. “With a 
flow battery you have to engineer for every 
size a different solution, because you have 
tanks and pumps...”

It’s too early to talk about performance 
statistics, such as depth of discharge, but he 
says the technology can manage more than 
3,000 cycles at full daily discharge. Based 
on his faith in the chemistry, however, he 
hints at a much higher figure. Insurance 
covers seven years.

At the end of its life each cell is fully 
recyclable. Just throw it into a shredder, 
wash out soluble stuff – a salty aqueous 
solution containing some special soap – and 
recycle the rest.

An energy management system is 
designed to hold the battery at an excess 
load once every 30-40 cycles so the bromine 
strips all the zinc back to a virgin surface, he 
says, to overcome the possibility of residual 
build-up causing a short circuit. 

“That’s why lithium batteries blow up.”  

Easy when you know how: Professor Thomas Maschmeyer shares some of his intellectual property.
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Tiny breakthroughs have a way of bubbling through the corridors of academia and starting 

the tough grind to commercialisation. So it was with the Gelion Endure battery.

T
here’s so much good energy fl owing 
through the renewables revolution 
that it’s tempting to be hopeful about 

every new piece of technology because, you 
know, we’re all excited about the air getting 
clean. But with new stu�  being announced 
almost every day it’s easy to get behind. 

That’s why if you ever get the chance to 
collar a scientist who’s come up with a new 
type of battery you should jump at it. Not 
that it happens every day, of course. 

Professor Thomas Maschmeyer of the 
University of Sydney has been cooking away 
at the secret ingredient that gives life to the 
Gelion Endure battery for years, and was 
happy to welcome EcoGeneration into his 
den in the School of Chemistry to explain 
the how it works. 

The cell on the table in front of us looks 

like a low-profi le ice hockey puck. 
Maschmeyer wedges the cell apart with his 
house key and starts to explain. The two 
halves are made of your everyday milk bottle 
plastic, with a special carbon laminate to 
make them conductive. To make these bits of 
plastic into a battery cell you simply squeeze 
in a special gel, add a spacer, squeeze in some 
more gel, stick them together and that’s it.

“The manufacturing process is incredibly 
easy,” says Maschmeyer.

Next, you stack the cells in an aluminium 
cylinder – 24 volts or 48 – write “+” on the 
top and “–” on the bottom, arrange them in 
series or parallel and you’re away. 

SPECIAL TOOTHPASTE
So far, so good. But it’s time for a deeper 
explanation and the chemistry professor 

heads to the whiteboard. He draws two 
electrodes with electrons whizzing 
overhead. “I start o�  with an empty battery 
with zinc ion, with two positive charges on 
it, plus two bromide ions, so that’s 
electrically neutral – that’s your zinc-
bromide salt,” he says. 

That salt is dissolved in water to make an 
electrolyte. “I now transfer electrons,” he 
says. “The salt, when you add electrons to it, 
becomes zinc metal, which deposits on the 
shiny black electrode as a zinc mirror – very 
fl at, very shiny.” The electrons come from 
the other reaction side – EcoGeneration is 
following so far – but after a short pause 
Maschmeyer anticipates our fi rst question.

“The big question is, why, if I now have 
bromine here, why doesn’t that go and eat 
that?” he says, indicating the elemental 

The failed experiment 
that powered a battery 
breakthrough

A positive experience: Stacked arrays of the Gelion Endure cell were put to good use when the technology was launched at the University of Sydney earlier this year.
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team to work with us. You can’t just install 
sites willy-nilly; you have to work very 
closely with the grid operator.”

The benefits of success go both ways,  
if the technology can calm voltage 
irregularities and network costs are kept  
to a minimum.

Romanowski has been chugging away at 
efforts to reverse ill-will to Earth for “half 
his life” as a clean technology angel investor. 
The Planet Ark Power solution has been six 
years in the making so far – “a very huge, 
complicated project … we’ve got 35 staff, 25 
electrical engineers, seven PhDs, 

relationships with two universities … that’s 
why Berlin is talking to us.”

An early business was Papyrus Australia, 
which turns banana trunks into paper and 
listed on the ASX in 2006. It wasn’t easy. 
Shares floated at 20 cents and reached 90c 
by mid-2007. Today, you can pick them up 
for 1 cent.

A venture that turns sunlight into money 
should do better than that and Planet Ark 
Power is looking to invite external 
investors later in the year. The €10,000 
prize in Germany will also ease things up, 
so fingers crossed.

Installations will be run as services 
agreements, Romanowski says, because 
“someone who runs a business doesn’t want 
to run a power plant”. He expects a 3MW 
project planned for Adelaide should be able 
to export the equivalent of 500 residential 
solar systems.

The company will probably make “a 
couple of hundred” of its black boxes this 
year as it moves into commercialisation.

“I’m already sold out for two years. At 
this point of time we have enough on our 
plate to do our projects. In the future, yes, 
but not now.” 

www.ecogeneration.com.au   ecogeneration  June 2019  /  45

Problem solved: Richard Romanowski says a solution to the voltage problem will release a new wave of solar.
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SOLAR 

Owners of PV can cover the roof with panels.  
“We can move the solar farm from way out in 
Woop Woop onto your roof,” says Romanowski.
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A Queensland company is hoping its new device will enable growth in commercial and industrial 

solar-and-storage systems by allowing unlimited exports.

T
here is enormous latent opportunity 
for electricity to be generated from 
solar systems atop the vast roofspace 

of Australia’s commercial and industrial 
zones but so far only property owners who 
use a lot of energy are investing. No business 
manager would back a shift to solar only to 
be told their surplus energy would be 
blocked by the local network as it guards 
against voltage irregularities.

But Brisbane-based renewable energy 
technology company Planet Ark Power is 
operating a dynamic voltage management 
solution that allows full solar export – and 
enables lower-priced power purchase 
agreements as no solar energy is wasted. 

“To radically increase the amount of 
renewables the grid can handle you need to 
fix the voltage problem, and that voltage 
problem is starting to pop up all over the 
place,” Planet Ark Power executive director 
Richard Romanowski tells EcoGeneration. 
“We fix the voltage problem from behind 
the meter, at no cost to the grid.”

Planet Ark’s “clean energy as a service” 
business model operates a 340kW solar 
system with 300kWh of storage at a Toyota 
dealership in Ipswich which the client says 
has been “cash flow positive from day one”.

What works in Queensland should be 
good anywhere else in the world, of 
course, which helped Planet Ark Power 
win the Intelligent Grids, Platforms & 
Cyber Security category at the Startup 
Energy Transition (SET) Awards, held in 

Germany in April. The awards are 
facilitated by the German Energy-Agency 
in cooperation with the World Energy 
Council. This year 450 applications were 
received from 80 countries. 

WHAT’S IN THE BOX
An extra gadget in a PV system that makes 
sure exported energy doesn’t pushed up 
voltage in the grid will be a boon for 
networks – who get to offset capital and 
operating expenditure – and will enable a 
market for very large virtual power plants 
operated by sites where storage is installed. 

One scenario, Romanowski says, is an 
owner who wants to monetise, say, the 15% 
of generation from a 50kW system that is 
surplus to load at times of peak generation. 
“We can put up our magic black box and 
export that energy into the grid safely,” just 
like the owner of a residential system 
already can, he says.

The second opportunity is for owners of 
small solar systems on giant rooves to add as 
many panels as can be fitted up top and turn 
themselves into mini power plants – and 
garner a new stream of revenue. “We can 
move the solar farm from way out in Woop 
Woop onto your roof,” he says. 

Add battery storage and the system  
owner evolves to an even higher level of 
sophistication regarding their energy use. 

That’s the potential prize for commercial 
and industrial energy users with big 
roofspace and low loads, if only the rules 

around exports were loosened. “The key 
thing is fixing the voltage,” he says, so it 
stays within a range which avoids 
brownouts or dangerous surges.

STAY WITHIN LIMITS
The Planet Ark Power technology is a 
dynamic voltage management system that 
operates behind the meter and injects 
leading and lagging VAR to keep voltage 
within the statutory limits. 

“It harmonises the grid in that area of the 
grid, so you can export,” Romanowski says. 
“Through its artificial intelligence and the 
way it manages electrons, it keeps the 
voltage within the limit.”

The technology is a miniature, 
affordable adaptation of the type of static 
compensated, or STATCOM, devices  
long-used in high-voltage areas of the 
grid, he says.

Planet Ark Power is working on a 
proposal to use the technology to enable a 
Queensland school with a huge roof to 
upsize its existing solar system to 1.5MW so 
it can turn its $20,000-a-month energy bill 
into a $30,000-a-month income stream, he 
says. “Just like any power station we will, on 
their behalf, sell to the grid.”

Planet Ark Power sparked to life in 2017, 
the progeny of a partnership between 
Australian not-for-profit organisation 
Planet Ark Environmental Foundation and 
GoZero Energy.

The company is concentrating its efforts 
in south-east Queensland, where it is 
working with Energex on testing the 
impacts of an existing project at a Toyota 
dealership and planned projects.

“We’ve been working fantastically with 
[Energex]. They’re helping us get more of 
our sites installed; they’ve assigned a project 

New tech promises to  
fix the voltage problem
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team to work with us. You can’t just install 
sites willy-nilly; you have to work very 
closely with the grid operator.”

The benefits of success go both ways,  
if the technology can calm voltage 
irregularities and network costs are kept  
to a minimum.

Romanowski has been chugging away at 
efforts to reverse ill-will to Earth for “half 
his life” as a clean technology angel investor. 
The Planet Ark Power solution has been six 
years in the making so far – “a very huge, 
complicated project … we’ve got 35 staff, 25 
electrical engineers, seven PhDs, 

relationships with two universities … that’s 
why Berlin is talking to us.”

An early business was Papyrus Australia, 
which turns banana trunks into paper and 
listed on the ASX in 2006. It wasn’t easy. 
Shares floated at 20 cents and reached 90c 
by mid-2007. Today, you can pick them up 
for 1 cent.

A venture that turns sunlight into money 
should do better than that and Planet Ark 
Power is looking to invite external 
investors later in the year. The €10,000 
prize in Germany will also ease things up, 
so fingers crossed.

Installations will be run as services 
agreements, Romanowski says, because 
“someone who runs a business doesn’t want 
to run a power plant”. He expects a 3MW 
project planned for Adelaide should be able 
to export the equivalent of 500 residential 
solar systems.

The company will probably make “a 
couple of hundred” of its black boxes this 
year as it moves into commercialisation.

“I’m already sold out for two years. At 
this point of time we have enough on our 
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but not now.” 
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Problem solved: Richard Romanowski says a solution to the voltage problem will release a new wave of solar.
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A Queensland company is hoping its new device will enable growth in commercial and industrial 

solar-and-storage systems by allowing unlimited exports.

T
here is enormous latent opportunity 
for electricity to be generated from 
solar systems atop the vast roofspace 

of Australia’s commercial and industrial 
zones but so far only property owners who 
use a lot of energy are investing. No business 
manager would back a shift to solar only to 
be told their surplus energy would be 
blocked by the local network as it guards 
against voltage irregularities.

But Brisbane-based renewable energy 
technology company Planet Ark Power is 
operating a dynamic voltage management 
solution that allows full solar export – and 
enables lower-priced power purchase 
agreements as no solar energy is wasted. 

“To radically increase the amount of 
renewables the grid can handle you need to 
fix the voltage problem, and that voltage 
problem is starting to pop up all over the 
place,” Planet Ark Power executive director 
Richard Romanowski tells EcoGeneration. 
“We fix the voltage problem from behind 
the meter, at no cost to the grid.”

Planet Ark’s “clean energy as a service” 
business model operates a 340kW solar 
system with 300kWh of storage at a Toyota 
dealership in Ipswich which the client says 
has been “cash flow positive from day one”.

What works in Queensland should be 
good anywhere else in the world, of 
course, which helped Planet Ark Power 
win the Intelligent Grids, Platforms & 
Cyber Security category at the Startup 
Energy Transition (SET) Awards, held in 

Germany in April. The awards are 
facilitated by the German Energy-Agency 
in cooperation with the World Energy 
Council. This year 450 applications were 
received from 80 countries. 

WHAT’S IN THE BOX
An extra gadget in a PV system that makes 
sure exported energy doesn’t pushed up 
voltage in the grid will be a boon for 
networks – who get to offset capital and 
operating expenditure – and will enable a 
market for very large virtual power plants 
operated by sites where storage is installed. 

One scenario, Romanowski says, is an 
owner who wants to monetise, say, the 15% 
of generation from a 50kW system that is 
surplus to load at times of peak generation. 
“We can put up our magic black box and 
export that energy into the grid safely,” just 
like the owner of a residential system 
already can, he says.

The second opportunity is for owners of 
small solar systems on giant rooves to add as 
many panels as can be fitted up top and turn 
themselves into mini power plants – and 
garner a new stream of revenue. “We can 
move the solar farm from way out in Woop 
Woop onto your roof,” he says. 

Add battery storage and the system  
owner evolves to an even higher level of 
sophistication regarding their energy use. 

That’s the potential prize for commercial 
and industrial energy users with big 
roofspace and low loads, if only the rules 

around exports were loosened. “The key 
thing is fixing the voltage,” he says, so it 
stays within a range which avoids 
brownouts or dangerous surges.

STAY WITHIN LIMITS
The Planet Ark Power technology is a 
dynamic voltage management system that 
operates behind the meter and injects 
leading and lagging VAR to keep voltage 
within the statutory limits. 

“It harmonises the grid in that area of the 
grid, so you can export,” Romanowski says. 
“Through its artificial intelligence and the 
way it manages electrons, it keeps the 
voltage within the limit.”

The technology is a miniature, 
affordable adaptation of the type of static 
compensated, or STATCOM, devices  
long-used in high-voltage areas of the 
grid, he says.

Planet Ark Power is working on a 
proposal to use the technology to enable a 
Queensland school with a huge roof to 
upsize its existing solar system to 1.5MW so 
it can turn its $20,000-a-month energy bill 
into a $30,000-a-month income stream, he 
says. “Just like any power station we will, on 
their behalf, sell to the grid.”

Planet Ark Power sparked to life in 2017, 
the progeny of a partnership between 
Australian not-for-profit organisation 
Planet Ark Environmental Foundation and 
GoZero Energy.

The company is concentrating its efforts 
in south-east Queensland, where it is 
working with Energex on testing the 
impacts of an existing project at a Toyota 
dealership and planned projects.

“We’ve been working fantastically with 
[Energex]. They’re helping us get more of 
our sites installed; they’ve assigned a project 

New tech promises to  
fix the voltage problem
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This is a concern also shared to a lesser 
extent by projects that may have secured 
offtake agreements or power purchase 
agreements with government, corporate 
clients or electricity retailers, who may be 
wondering what will happen when those 
contracts expire. 

“There’s an increasing amount of that risk 
being borne, because people are keen to 
invest in the renewables space, but there are 
only so many robust contracts to go around,” 
he says. Some will take on merchant risk, 
others will take a more conservative 
approach. A lift in appetite for merchant risk 
is a positive indicator for the project 
pipeline, but no-one knows how it will work 
out down the line.

MARGINAL NO MORE
A second major concern for Ward is the 
marginal loss factor variable wielded by 
AEMO, where data released in early March 
sent a shiver through the industry as the 
gaps between energy generated and energy 
delivered to consumers widened 
dramatically for many projects. “That’s a 
risk that perhaps people underestimated,” 
Ward says of the AEMO numbers, which 
stated curtailment levels affecting 
individual projects and – by association  
– advisors and financiers. 

“[Marginal loss factors are] talked about 
every day, but if I go back 18 months it 
wasn’t the daily conversation it is now.”

What changed? It’s a bit hard to say. 
When developers are focused on bringing 
their own new capacity to market it is easy 
for them to lose sight of what it means for 
all the other solar and wind plants looking 
to be absorbed into the grid in what may be 
close geographic proximity. AEMO’s 
announcement on marginal loss factors 
hurt some more than others. “Overall 
there’s been an underestimation of that 
risk,” Ward says. “We’re now seeing people 
deal with that.” 

Bad news on marginal loss factors 
would have compounded the woes of 
projects already juggling other problems. 
“We’ll see some projects struggle in the 
short to medium term.”

Marginal loss factors will change as the 
grid is modified to suit widely distributed 
energy resources such as wind and solar 
plants rather than a small club of 
centralised power plants. The question 
remains, however: who is responsible for 
losses? “There is clearly a loss borne in 
some areas … and the grid is a regulated 
asset. That grey area between regulated 
asset base and project-specific 
infrastructure is still being sorted out.” 

FROTHY MARKET
The renewables sector is “extremely 
prospective and buoyant”, Ward says.  
But bust can quickly follow boom, and the 
sudden collapse of engineering services 
company RCR Tomlinson last year was  
an ugly surprise. There’s a fine line between 
buoyancy and “frothiness”, he says,  
and we’re somewhere between the two at 
the moment. 

As a guy whose reputation hinges on the 
success of the projects he backs, Ward 
knows it’s best to stay away from the edges. 
There are well-structured projects with 
appropriate risk allocation, he says, which 
will always be successful. “But at the margin 
there will be riskier approaches that 
sometimes pay off and sometimes don’t. 
That’s the case in most sectors but in 
renewables there’s a heightened risk.”

Ward runs through a check list of 

essentials for a project to be deemed 
attractive: experienced parties, robust 
contractual structure including a strong 
PPA and offtake partnerships, stable 
contractual delivery for construction and 
keen attention to grid connection and local 
network factors that could contribute to 
marginal loss factors.

“Our job in raising money for a project is to 
look at the entirety of the project and make 
sure it’s bankable and investable,” he says. 

Asked how much a lender would charge 
for an elligible clean energy project, he says 
debt for a greenfields project with secure 
offtake agreements would be priced about 
1.5-1.75% above the bank bill swap rate, or 
about 3.5% overall. At the other end of the 
scale, a project which assumes 100% 
merchant risk is “very hard to finance with 
anything other than equity”.

WHO WANTS TO CHIP IN?
Investors range between developers, 
renewable energy owner operators, 
institutional investors such as 
superannuation funds and specialist 
investors and funds. “Every project has 
different risk characteristics and every 
investor has a different risk appetite and 
return appetite, so people are finding their 
different place to play in the renewables 
space,” he says.

“For the seasoned well-structured 
assets there is the battle to appeal, 
generally speaking, to the institutional 

investors, who are more stable and will 
hold infrastructure. 

“Developer equity will inevitably take 
some of the risk, because they’re taking the 
risk that the project gets off the ground – 
they have a higher risk appetite but also a 
higher return requirement.”

Ward expects consolidation over time as 
investments are combined in portfolios, 
where the risk of a blend of assets is lower 
than risk levels of the constituent assets.

As for trends that may be coming through 
the pipeline, he says developers are 
definitely thinking about storage as a means 
to smoothing generation profile, but expense 
is “clearly the primary barrier”.  

There is one worry for utility-scale 
projects that will never go away. Utility-
scale clean energy projects are entering 
the market to replace existing coal-fired 
power plants as they slowly retire to the 
great grey cloud in the sky, but in the 
meantime Australians have shown 
themselves to be mad keen on residential 
solar – and rooftop installations are 
picking up fast on commercial and 
industrial sites around the country. 

Another threat, then, to large-scale 
renewables is small-scale renewables. This 
is where estimates of the effects on projects 
of varying growth rates of rooftop solar are 
modelled in an effort to predict sensitivity to 
changes in load and impact on the grid in 
the local region. “It’s a hard one to predict 
with accuracy,” Ward says. 

“People are keen to invest ... but there are only 
so many robust contracts to go around.”
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Investment in renewable energy projects is at full throttle — which is why it’s 

so important to brake for risk, says MUFG banker Rob Ward. 

F
rom level 26 above Sydney’s Circular 
Quay the mud-caked boots of the 
Australia’s clean energy workers are 

an abstract concept. Instead, it’s the dollars 
that pay the wages and buy the blades and 
panels and lease the cranes that are of 
concrete concern.

To build projects, you have to borrow 
money. And when it’s a lot of money you 
need, you might fi nd yourself facing Rob 
Ward, managing director and head of 
advisory of the Australian structured 
fi nance o�  ce of MUFG Bank, the largest 
lender to the renewables sector globally 
and one of the largest lenders to the sector 
in Australia.

“There is not one investor profi le, or 
investment profi le, represented by the 
renewables space,” Ward tells EcoGeneration. 
“There is a variety of di� erent risk levels and 

people will naturally gravitate to what suits 
their profi le.”

Generally, Ward advises clients on the 
best way to raise capital for renewables 
projects, on a “product- and provider-
agnostic basis”, but sometimes the bank will 
invest directly.

An example is MUFG’s work for 
Singapore-based Vena Energy on the Tailem 
Bend solar farm in South Australia. The 
108MW-capacity plant has a 22-year o� take 
agreement with Snow Hydro but exports 
have been capped at 95MW as the result of 
new rules passed down by AEMO to 
stabilise voltage in the local grid.

That deal was fi nanced by four banks, 
including MUFG. The bank has lent to more 
than 20 projects in Australia over the past 
two years, Ward says, and in 2018 it advised 
on the fi nancing of four clean energy 

projects: one new wind farm, one new solar 
plant and refi nancing of two wind assets. 
This year is predicted to be a record for 
investment in renewables and Ward hinted 
he has three projects on his desktop.

THE RISK LIST
According to the Clean Energy Council 89 
projects are currently under construction 
around the country, costing more than 
$24 billion. It’s a market in full acceleration. 
What could go wrong? Ward goes through a 
list of the key concerns.

Merchant risk is the first off the rank, 
where uncertainty about the direction of 
wholesale spot prices throws up a f lag 
about long-term prospects. “Increasingly 
we’re seeing people take market risk,” he 
says. “A lot of people are in that bucket 
and they haven’t got price protection.” 

Reliable returns in a ‘frothy’ 
market ... a clean energy 
banker’s hard task
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This is a concern also shared to a lesser 
extent by projects that may have secured 
offtake agreements or power purchase 
agreements with government, corporate 
clients or electricity retailers, who may be 
wondering what will happen when those 
contracts expire. 

“There’s an increasing amount of that risk 
being borne, because people are keen to 
invest in the renewables space, but there are 
only so many robust contracts to go around,” 
he says. Some will take on merchant risk, 
others will take a more conservative 
approach. A lift in appetite for merchant risk 
is a positive indicator for the project 
pipeline, but no-one knows how it will work 
out down the line.

MARGINAL NO MORE
A second major concern for Ward is the 
marginal loss factor variable wielded by 
AEMO, where data released in early March 
sent a shiver through the industry as the 
gaps between energy generated and energy 
delivered to consumers widened 
dramatically for many projects. “That’s a 
risk that perhaps people underestimated,” 
Ward says of the AEMO numbers, which 
stated curtailment levels affecting 
individual projects and – by association  
– advisors and financiers. 

“[Marginal loss factors are] talked about 
every day, but if I go back 18 months it 
wasn’t the daily conversation it is now.”

What changed? It’s a bit hard to say. 
When developers are focused on bringing 
their own new capacity to market it is easy 
for them to lose sight of what it means for 
all the other solar and wind plants looking 
to be absorbed into the grid in what may be 
close geographic proximity. AEMO’s 
announcement on marginal loss factors 
hurt some more than others. “Overall 
there’s been an underestimation of that 
risk,” Ward says. “We’re now seeing people 
deal with that.” 

Bad news on marginal loss factors 
would have compounded the woes of 
projects already juggling other problems. 
“We’ll see some projects struggle in the 
short to medium term.”

Marginal loss factors will change as the 
grid is modified to suit widely distributed 
energy resources such as wind and solar 
plants rather than a small club of 
centralised power plants. The question 
remains, however: who is responsible for 
losses? “There is clearly a loss borne in 
some areas … and the grid is a regulated 
asset. That grey area between regulated 
asset base and project-specific 
infrastructure is still being sorted out.” 

FROTHY MARKET
The renewables sector is “extremely 
prospective and buoyant”, Ward says.  
But bust can quickly follow boom, and the 
sudden collapse of engineering services 
company RCR Tomlinson last year was  
an ugly surprise. There’s a fine line between 
buoyancy and “frothiness”, he says,  
and we’re somewhere between the two at 
the moment. 

As a guy whose reputation hinges on the 
success of the projects he backs, Ward 
knows it’s best to stay away from the edges. 
There are well-structured projects with 
appropriate risk allocation, he says, which 
will always be successful. “But at the margin 
there will be riskier approaches that 
sometimes pay off and sometimes don’t. 
That’s the case in most sectors but in 
renewables there’s a heightened risk.”

Ward runs through a check list of 

essentials for a project to be deemed 
attractive: experienced parties, robust 
contractual structure including a strong 
PPA and offtake partnerships, stable 
contractual delivery for construction and 
keen attention to grid connection and local 
network factors that could contribute to 
marginal loss factors.

“Our job in raising money for a project is to 
look at the entirety of the project and make 
sure it’s bankable and investable,” he says. 

Asked how much a lender would charge 
for an elligible clean energy project, he says 
debt for a greenfields project with secure 
offtake agreements would be priced about 
1.5-1.75% above the bank bill swap rate, or 
about 3.5% overall. At the other end of the 
scale, a project which assumes 100% 
merchant risk is “very hard to finance with 
anything other than equity”.

WHO WANTS TO CHIP IN?
Investors range between developers, 
renewable energy owner operators, 
institutional investors such as 
superannuation funds and specialist 
investors and funds. “Every project has 
different risk characteristics and every 
investor has a different risk appetite and 
return appetite, so people are finding their 
different place to play in the renewables 
space,” he says.

“For the seasoned well-structured 
assets there is the battle to appeal, 
generally speaking, to the institutional 

investors, who are more stable and will 
hold infrastructure. 

“Developer equity will inevitably take 
some of the risk, because they’re taking the 
risk that the project gets off the ground – 
they have a higher risk appetite but also a 
higher return requirement.”

Ward expects consolidation over time as 
investments are combined in portfolios, 
where the risk of a blend of assets is lower 
than risk levels of the constituent assets.

As for trends that may be coming through 
the pipeline, he says developers are 
definitely thinking about storage as a means 
to smoothing generation profile, but expense 
is “clearly the primary barrier”.  

There is one worry for utility-scale 
projects that will never go away. Utility-
scale clean energy projects are entering 
the market to replace existing coal-fired 
power plants as they slowly retire to the 
great grey cloud in the sky, but in the 
meantime Australians have shown 
themselves to be mad keen on residential 
solar – and rooftop installations are 
picking up fast on commercial and 
industrial sites around the country. 

Another threat, then, to large-scale 
renewables is small-scale renewables. This 
is where estimates of the effects on projects 
of varying growth rates of rooftop solar are 
modelled in an effort to predict sensitivity to 
changes in load and impact on the grid in 
the local region. “It’s a hard one to predict 
with accuracy,” Ward says. 

“People are keen to invest ... but there are only 
so many robust contracts to go around.”

ECO0619_046-047_Rob Ward.indd   47 9/5/19   9:22 am

FINANCE

46  /  ecogeneration  June 2019 www.ecogeneration.com.au

Investment in renewable energy projects is at full throttle — which is why it’s 

so important to brake for risk, says MUFG banker Rob Ward. 

F
rom level 26 above Sydney’s Circular 
Quay the mud-caked boots of the 
Australia’s clean energy workers are 

an abstract concept. Instead, it’s the dollars 
that pay the wages and buy the blades and 
panels and lease the cranes that are of 
concrete concern.

To build projects, you have to borrow 
money. And when it’s a lot of money you 
need, you might fi nd yourself facing Rob 
Ward, managing director and head of 
advisory of the Australian structured 
fi nance o�  ce of MUFG Bank, the largest 
lender to the renewables sector globally 
and one of the largest lenders to the sector 
in Australia.

“There is not one investor profi le, or 
investment profi le, represented by the 
renewables space,” Ward tells EcoGeneration. 
“There is a variety of di� erent risk levels and 

people will naturally gravitate to what suits 
their profi le.”

Generally, Ward advises clients on the 
best way to raise capital for renewables 
projects, on a “product- and provider-
agnostic basis”, but sometimes the bank will 
invest directly.

An example is MUFG’s work for 
Singapore-based Vena Energy on the Tailem 
Bend solar farm in South Australia. The 
108MW-capacity plant has a 22-year o� take 
agreement with Snow Hydro but exports 
have been capped at 95MW as the result of 
new rules passed down by AEMO to 
stabilise voltage in the local grid.

That deal was fi nanced by four banks, 
including MUFG. The bank has lent to more 
than 20 projects in Australia over the past 
two years, Ward says, and in 2018 it advised 
on the fi nancing of four clean energy 

projects: one new wind farm, one new solar 
plant and refi nancing of two wind assets. 
This year is predicted to be a record for 
investment in renewables and Ward hinted 
he has three projects on his desktop.

THE RISK LIST
According to the Clean Energy Council 89 
projects are currently under construction 
around the country, costing more than 
$24 billion. It’s a market in full acceleration. 
What could go wrong? Ward goes through a 
list of the key concerns.

Merchant risk is the first off the rank, 
where uncertainty about the direction of 
wholesale spot prices throws up a f lag 
about long-term prospects. “Increasingly 
we’re seeing people take market risk,” he 
says. “A lot of people are in that bucket 
and they haven’t got price protection.” 

Reliable returns in a ‘frothy’ 
market ... a clean energy 
banker’s hard task
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Made in Australia to comply with our national standards, our battery 
energy storage systems (BESS) redefine reliability. From the world-class 
engineering behind every battery to the scalability of every system and 
ease of delivery and installation, our robust systems are suitable for 
most applications. For maximum efficiency and minimal maintenance, we 
custom design every BESS to meet your site’s requirements. So no matter 
what the future holds, you know your BESS will always perform. 

To learn more about our technology, visit our website. 

For enquiries call 1300 364 877
www.intelepower.com.au/future-proof

Rely on a battery energy storage system designed to last 15 years

Energy storage for 
whatever the future holds 

The first Choice for Stored Energy Solutions
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engineering behind every battery to the scalability of every system and 
ease of delivery and installation, our robust systems are suitable for 
most applications. For maximum efficiency and minimal maintenance, we 
custom design every BESS to meet your site’s requirements. So no matter 
what the future holds, you know your BESS will always perform. 

To learn more about our technology, visit our website. 

For enquiries call 1300 364 877
www.intelepower.com.au/future-proof

Rely on a battery energy storage system designed to last 15 years

Energy storage for 
whatever the future holds 

The first Choice for Stored Energy Solutions
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After success in fixing a few 

Australian farmers’ energy 

woes the battery-maker is 

keen to scale up solutions.

T
here are various levels of consensus 
on storage in the clean energy sector. 
A lot of people agree pumped hydro 

sounds like a good way to store cheap 
energy generated by renewables, but not 
everyone agrees the enormous Snowy 2.0 
project is a great way to do it. Pretty much 
everyone agrees storage is a great way to 
squeeze the most value out of a residential 
solar PV system, but a lot of the people who 
install and sell batteries will privately admit 
it’s an expensive proposition.

For many owners of systems with storage, 
however, there’s no question. They saw the 
opportunity, they bit the bullet and now 
they’re largely free from the grid. In many 
cases this is happening on the edges of 
networks, where electricity is costly. As a 
consequence, city folk don’t get to hear 
many battery stories.

George Zombori has a few to share, 
though, because as CEO of Tesvolt 
Australia he’s been involved in fi xing 
energy problems for clients in far fl ung 
spots such as Christmas Island (14.4kWh 
installed in a seed-cleaning shed) and the 
outreaches of Western Australia (48kWh at 
an avocado farm). Tesvolt also has form 
around the world, with projects as large as 
4MWh on-grid in the UK and 2.68MWh 
o� -grid in Rwanda.

NETWORKS WANT STORAGE
The case for storage is being heard. As far as 
he’s aware, Zombori tells EcoGeneration, 
most of the network operators are insisting 
that battery storage be included in plans for 
large-scale solar PV plants to provide 
frequency control, peak-shaving and to 
inject additional energy into the grid when 
it’s needed. 

When cloud cover interferes with 

generation networks appreciate it if a solar 
plant can fi ll the void with stored energy, 
he says. “The idea is to have a very 
continuous injection into the grid as 
opposed to fl uctuations – 100MW … 20MW 
… 100MW … 20MW – this is one of the 
drivers that could be leading to good 
results,” Zombori says.

Miners have been cautious about 
committing to renewable energy, he says, 
but any shift in government policy which 
sees companies e� ectively charged for their 
own emissions should see them using clean 
energy – and storage – to replace existing 
providers. “Some of the mining companies 
are starting to look at these opportunities.”

The biggest hurdle has been outright 
reluctance by the Coalition government to 
attempt an objective opinion on clean 
energy generation and how it might replace 
the nation’s ageing coal plants. 

FROM THE OUTSIDE IN
Tesvolt is approachin g the Australian 
market from its fringes, and Zombori says 
he is very keen to fi nd applications in the 
agriculture sector, particularly in remote 

reaches. “All of them are struggling with 
energy,” he says. “The grid is very 
unreliable and any time they need poles 
and wires extended to them they have to 
pay a fortune.” Tesvolt has systems 
installed at three Australian farms, 
Zombori tells EcoGeneration.

A system installed at an avocado farm in 
Pemberton, West Australia, saw Tesvolt and 
developer Unlimited Energy awarded The 
smarter E Award last year. The o� -grid 
system includes 53kW of solar PV, a 160kWh 
saltwater battery system and 48kWh of 
Tesvolt storage. 

The tipping point where commercial and 
industrial energy users with solar charge 
into a frenzy of battery purchases is just 
around the corner, or so we’ve been told for 
a while now. It all will happen when prices 
pass some magical benchmark of 
a� ordability. When will that be? Zombori 
smiles. “I am planning to give a lecture: 
‘How to fi nd your way out of the battery 
maze’,” he says. “The poor audience has a 
million choices and it is very hard to 
compare apples with apples.”

The CSIRO battery guidelines will be 
welcome, he says, as dodgy manufacturers 
will fi nd it harder to conceal their sins. 

On his numbers, Zombori says solar and 
storage below 100kW can be bought for 
6-8 cents/kWh, which is compelling. “That 
magic number tells you battery storage is 
already reaching its potential.”

Installed Tesvolt systems are generally 
cycled once a day, Zombori says, calling up 
some client load profi les on an ipad while 
manning a booth at the Smart Energy 
Conference in Sydney in April. The concept 
for the client in the example he shows is to 
charge as much as possible from PV in the 
morning and use that energy up to a 10pm 
knock o�  time. Most of the time the 
operation runs without any input from the 
grid, he says.

Another happy customer. But there is still 
so much ground to cover. 

“Anyone who is using diesel should be 
knocking on our door.” 

‘Anyone who is using diesel 
should be knocking on our 
door’: Tesvolt battery boss

More in storage: George Zombori has big plans.
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ease of delivery and installation, our robust systems are suitable for 
most applications. For maximum efficiency and minimal maintenance, we 
custom design every BESS to meet your site’s requirements. So no matter 
what the future holds, you know your BESS will always perform. 

To learn more about our technology, visit our website. 

For enquiries call 1300 364 877
www.intelepower.com.au/future-proof

Rely on a battery energy storage system designed to last 15 years

Energy storage for 
whatever the future holds 

The first Choice for Stored Energy Solutions
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After success in fixing a few 

Australian farmers’ energy 

woes the battery-maker is 

keen to scale up solutions.

T
here are various levels of consensus 
on storage in the clean energy sector. 
A lot of people agree pumped hydro 

sounds like a good way to store cheap 
energy generated by renewables, but not 
everyone agrees the enormous Snowy 2.0 
project is a great way to do it. Pretty much 
everyone agrees storage is a great way to 
squeeze the most value out of a residential 
solar PV system, but a lot of the people who 
install and sell batteries will privately admit 
it’s an expensive proposition.

For many owners of systems with storage, 
however, there’s no question. They saw the 
opportunity, they bit the bullet and now 
they’re largely free from the grid. In many 
cases this is happening on the edges of 
networks, where electricity is costly. As a 
consequence, city folk don’t get to hear 
many battery stories.

George Zombori has a few to share, 
though, because as CEO of Tesvolt 
Australia he’s been involved in fi xing 
energy problems for clients in far fl ung 
spots such as Christmas Island (14.4kWh 
installed in a seed-cleaning shed) and the 
outreaches of Western Australia (48kWh at 
an avocado farm). Tesvolt also has form 
around the world, with projects as large as 
4MWh on-grid in the UK and 2.68MWh 
o� -grid in Rwanda.

NETWORKS WANT STORAGE
The case for storage is being heard. As far as 
he’s aware, Zombori tells EcoGeneration, 
most of the network operators are insisting 
that battery storage be included in plans for 
large-scale solar PV plants to provide 
frequency control, peak-shaving and to 
inject additional energy into the grid when 
it’s needed. 

When cloud cover interferes with 

generation networks appreciate it if a solar 
plant can fi ll the void with stored energy, 
he says. “The idea is to have a very 
continuous injection into the grid as 
opposed to fl uctuations – 100MW … 20MW 
… 100MW … 20MW – this is one of the 
drivers that could be leading to good 
results,” Zombori says.

Miners have been cautious about 
committing to renewable energy, he says, 
but any shift in government policy which 
sees companies e� ectively charged for their 
own emissions should see them using clean 
energy – and storage – to replace existing 
providers. “Some of the mining companies 
are starting to look at these opportunities.”

The biggest hurdle has been outright 
reluctance by the Coalition government to 
attempt an objective opinion on clean 
energy generation and how it might replace 
the nation’s ageing coal plants. 

FROM THE OUTSIDE IN
Tesvolt is approachin g the Australian 
market from its fringes, and Zombori says 
he is very keen to fi nd applications in the 
agriculture sector, particularly in remote 

reaches. “All of them are struggling with 
energy,” he says. “The grid is very 
unreliable and any time they need poles 
and wires extended to them they have to 
pay a fortune.” Tesvolt has systems 
installed at three Australian farms, 
Zombori tells EcoGeneration.

A system installed at an avocado farm in 
Pemberton, West Australia, saw Tesvolt and 
developer Unlimited Energy awarded The 
smarter E Award last year. The o� -grid 
system includes 53kW of solar PV, a 160kWh 
saltwater battery system and 48kWh of 
Tesvolt storage. 

The tipping point where commercial and 
industrial energy users with solar charge 
into a frenzy of battery purchases is just 
around the corner, or so we’ve been told for 
a while now. It all will happen when prices 
pass some magical benchmark of 
a� ordability. When will that be? Zombori 
smiles. “I am planning to give a lecture: 
‘How to fi nd your way out of the battery 
maze’,” he says. “The poor audience has a 
million choices and it is very hard to 
compare apples with apples.”

The CSIRO battery guidelines will be 
welcome, he says, as dodgy manufacturers 
will fi nd it harder to conceal their sins. 

On his numbers, Zombori says solar and 
storage below 100kW can be bought for 
6-8 cents/kWh, which is compelling. “That 
magic number tells you battery storage is 
already reaching its potential.”

Installed Tesvolt systems are generally 
cycled once a day, Zombori says, calling up 
some client load profi les on an ipad while 
manning a booth at the Smart Energy 
Conference in Sydney in April. The concept 
for the client in the example he shows is to 
charge as much as possible from PV in the 
morning and use that energy up to a 10pm 
knock o�  time. Most of the time the 
operation runs without any input from the 
grid, he says.

Another happy customer. But there is still 
so much ground to cover. 

“Anyone who is using diesel should be 
knocking on our door.” 

‘Anyone who is using diesel 
should be knocking on our 
door’: Tesvolt battery boss

More in storage: George Zombori has big plans.
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ENERGY EFFICIENCY

10% SAVINGS HAS LIDDELL 
CLOSURE COVERED
Recent analysis by the Energy Savings 
Industry Association (ESIA) demonstrates a 
scenario where a National Energy Savings 
Scheme could save 10% of electricity and gas 
consumption by 2030.

To grasp the size and timeliness of a 
national energy-savings target ambition, we 
can consider filling the gap of coal-fired 
power station closures: the next in line is 
Liddell in NSW, scheduled to close in 2022. 
A NESS target saving 10% of electricity and 
gas consumption by 2030 would be 
equivalent in electricity terms to 4.5 times 
the annual output of Liddell. 

This is based on Liddell’s average output 
of 8,680GWh over the past two years and 
various target assumptions based upon: 
electricity and gas consumption in the 
NEM and Western Australia’s South West 
Interconnected System, which is expected 
to be the equivalent of 379,119GWh in 2019 
and growing to 394,154GWh in 2030 
(these figures incorporate business and 
residential energy use, including losses, 
and exclude gas used for power generation 
and LNG), and; delivering annual energy 
savings of 10% by 2030 needing an initial 
national target of 19,799GWh in 2020  
and increasing 35,980GWh in 2030 (see 
second chart).

The second chart illustrates a national 
target ambition from 2020 to 2030, in 
comparison to currently committed scheme 
targets. Existing targets including Victoria, 
NSW, South Australia and ACT have an 
equivalent target of 11,319GWh in 2019 
increasing to 11,475GWh in 2020. 

In this analysis, for the national target 
energy savings targets have been 
determined upfront in GWh and would be 
committed in NESS legislation on an 
annual basis to 2030. The actual energy 
savings delivered each year have been 
based on an assumed deeming period of 
eight years. (Deeming refers to how the 
energy savings for an upgrade are 
determined over a period such as eight 
years and are based on a number of hours 
of use, for example, for off-the-shelf 
product installations such as lights.) 

The chart shows a linear trajectory to 
achieve the 10% by 2030 target that would 
require a target increase at 2020 of 
8,324GWh which could be mobilised under 
a NESS. Notably, existing scheme targets 
from 2021 will be determined through 
reviews during 2019 and 2020. 

A significant target increase from 2020 
will provide a strong signal to the market to 
deliver upgrades sooner.

COMMONWEALTH CRACKS
Those who will hurt more without a 
national energy savings target are the less 
populated, more isolated jurisdictions. 
The challenges of immense geographical 
distances, remote communities, a high 
percentage of low-income households and 
limited local bureaucrat resourcing 
provide significant program design and 
rollout challenges. 

However, there are many lessons to be 
learned from Australia’s 10-year-old 
industry and other schemes around the 
world serving remote communities 
demonstrating that leadership and 
community engagement deliver results.

ON PAR WITH ROOFTOP SOLAR
A recent review of the NEM in 2018 by 
Green Energy Markets indicated that 
energy-saving activities installed under 
existing schemes in 2017-18 in Victoria, 
NSW, SA and ACT could reasonably account 
for 1,043GWh of demand reduction. In 
comparison, rooftop solar PV in NEM states 
installed under the RET in 2018 equates to 
1,355GWh of demand reduction. Analysis 
since 2013 shows this situation has held for 
the past five years.

With a growing appetite for rooftop 
solar uptake, energy efficiency could well 
slip behind in its demand-reduction 

contribution. On the contrary, a national 
energy-savings target supported by more 
ambitious state-level targets could 
provide a far more comparable demand 
reduction lever.

INACTION WILL COST JOBS
Every year without a measurable national 
energy savings target is another year of 
wasted opportunity. What an energy-saving 
salve lacks in headline appeal it delivers in 
spades in practical terms: addressing rising 
cost-of-living pressures, stagnant wage 
growth and climate inaction screaming well 
after the polls have closed.

We now have research that shows the lost 
job opportunities if we don’t mobilise 
stronger energy efficiency targets and 
complementary policies. The report 
commissioned by the ESIA and the Energy 
Efficiency Council highlights for the first 
time that energy efficiency is a larger 
employer than any other sector in energy. 

With thanks to ESIA members.

Every year without a national energy savings 
target is another year of wasted opportunity

PROPOSED NESS TARGET AND ANNUAL ENERGY  
SAVINGS 2019-2030 (ESIA March 2019)
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Rod Woolley is 
president of the 
Energy Savings 
Industry 
Association and 
a director of 
Yellow Door 
Consulting.
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ENERGY EFFICIENCY

W
ithout a national energy savings 
measure, energy upgrades won’t 
happen in jurisdictions without 

schemes. While some people in the sector 
may feel a national target ambition is 
impossible, it makes logical sense. Australia 
has a successful Renewable Energy Target 
(RET) and with the right leadership we can 
deliver a successful National Energy Savings 
Scheme (NESS) target.

National energy efficiency policy in this 
country has been slammed with a plethora 
of sliding-doors-shut moments while its 
renewables cousin has had more success and 
is now enjoying emerging climate change 
“darling” status. (Which is great: Australian 

energy markets would have a much less 
attractive profile without a 30-year RET 
commitment from 2001 to 2030, thanks to 
bi-partisan vision in 2000 which hasn’t been 
demonstrated since.)

Back in 2013 the Commonwealth 
Government was working on implementing 
a national energy savings scheme and found 
that a 5% energy savings target would 
deliver $5.3 billion from 2015 to 2050. 
(There was a change in government later 
that year and the project was shelved.) 

In 2015 the Victorian Government found 
that its 2016 to 2020 energy savings scheme 
targets would deliver a net present value 
benefit of between $1.3 billion and  
$3.3 billion. While the parameters of these 
analyses were different, both demonstrated 
the attractive public policy case for such 
schemes, and Victoria has gone on to deliver. 

Fast forward to 2016 when the Climate 
Change Authority (CCA) first recommended 

those initiatives and the industry they have 
stimulated have good reason to celebrate 
their maturity and robustness. 

Both schemes are in the middle of  
five-yearly reviews to 2025 and, fingers 
crossed, with already clear commitment to 
strengthening the programs with 
introduction of more eligible energy saving 
activities and less red tape, we hope to see 
them commit to larger targets. 

NSW legislation has been passed to hold 
its 8.5% electricity sales through to 2025, so 
that parliament will have to agree to 
legislate a greater ambition. Victorian 
targets from 2021 to 2025 will be set in 
2020, and that target would need changes  
in regulations to almost double from just 
over 6% in 2020. 

South Australia and the ACT are 
considering extending their 2020 targets to 
2023, but nothing is committed. South 
Australia is the least ambitious scheme on a 
per capita energy consumption basis (see 
chart below). 

A Queensland scheme consultation is 
under way, with target ambition likely to be 
determined late in 2019. 

to the Commonwealth government that it 
support schemes in every jurisdiction, then 
revised its advice in 2017 to introduce a 
national scheme. Let’s not forget that just 
seven days after the 2017 CCA 
recommendation the Finkel Review of the 
National Electricity Market (NEM) 
recommended that governments accelerate 
the roll-out of energy efficiency measures. 

Given the short life of the Finkel report’s 
recommended Clean Energy Target and the 
ensuing suffocation of the substitute 
National Energy Guarantee, it could be a 
blessing that a NESS was not harnessed  
in the same stable. The door to its 
introduction remains open.

BIGGER STATES PUSH SAVINGS
Fortunately the big energy consumption 
states, Victoria and NSW, had the foresight 
and means to establish local energy savings 
schemes from 2009. Now in their tenth year 

Saving 10% of electricity and gas consumption by 
2030 would be equivalent to 4.5 Liddells
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ENERGY SAVINGS SCHEMES: TARGETS COMMITTED TO 2025 (ESIA March 2019)
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Fresh federal leadership with a commitment to a national target would be a tidy primary lever to 

reduce energy bills, peak demand and greenhouse gas emissions, writes Rod Woolley.

It’s time for a national 
10% energy savings target
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ENERGY EFFICIENCY

10% SAVINGS HAS LIDDELL 
CLOSURE COVERED
Recent analysis by the Energy Savings 
Industry Association (ESIA) demonstrates a 
scenario where a National Energy Savings 
Scheme could save 10% of electricity and gas 
consumption by 2030.

To grasp the size and timeliness of a 
national energy-savings target ambition, we 
can consider filling the gap of coal-fired 
power station closures: the next in line is 
Liddell in NSW, scheduled to close in 2022. 
A NESS target saving 10% of electricity and 
gas consumption by 2030 would be 
equivalent in electricity terms to 4.5 times 
the annual output of Liddell. 

This is based on Liddell’s average output 
of 8,680GWh over the past two years and 
various target assumptions based upon: 
electricity and gas consumption in the 
NEM and Western Australia’s South West 
Interconnected System, which is expected 
to be the equivalent of 379,119GWh in 2019 
and growing to 394,154GWh in 2030 
(these figures incorporate business and 
residential energy use, including losses, 
and exclude gas used for power generation 
and LNG), and; delivering annual energy 
savings of 10% by 2030 needing an initial 
national target of 19,799GWh in 2020  
and increasing 35,980GWh in 2030 (see 
second chart).

The second chart illustrates a national 
target ambition from 2020 to 2030, in 
comparison to currently committed scheme 
targets. Existing targets including Victoria, 
NSW, South Australia and ACT have an 
equivalent target of 11,319GWh in 2019 
increasing to 11,475GWh in 2020. 

In this analysis, for the national target 
energy savings targets have been 
determined upfront in GWh and would be 
committed in NESS legislation on an 
annual basis to 2030. The actual energy 
savings delivered each year have been 
based on an assumed deeming period of 
eight years. (Deeming refers to how the 
energy savings for an upgrade are 
determined over a period such as eight 
years and are based on a number of hours 
of use, for example, for off-the-shelf 
product installations such as lights.) 

The chart shows a linear trajectory to 
achieve the 10% by 2030 target that would 
require a target increase at 2020 of 
8,324GWh which could be mobilised under 
a NESS. Notably, existing scheme targets 
from 2021 will be determined through 
reviews during 2019 and 2020. 

A significant target increase from 2020 
will provide a strong signal to the market to 
deliver upgrades sooner.

COMMONWEALTH CRACKS
Those who will hurt more without a 
national energy savings target are the less 
populated, more isolated jurisdictions. 
The challenges of immense geographical 
distances, remote communities, a high 
percentage of low-income households and 
limited local bureaucrat resourcing 
provide significant program design and 
rollout challenges. 

However, there are many lessons to be 
learned from Australia’s 10-year-old 
industry and other schemes around the 
world serving remote communities 
demonstrating that leadership and 
community engagement deliver results.

ON PAR WITH ROOFTOP SOLAR
A recent review of the NEM in 2018 by 
Green Energy Markets indicated that 
energy-saving activities installed under 
existing schemes in 2017-18 in Victoria, 
NSW, SA and ACT could reasonably account 
for 1,043GWh of demand reduction. In 
comparison, rooftop solar PV in NEM states 
installed under the RET in 2018 equates to 
1,355GWh of demand reduction. Analysis 
since 2013 shows this situation has held for 
the past five years.

With a growing appetite for rooftop 
solar uptake, energy efficiency could well 
slip behind in its demand-reduction 

contribution. On the contrary, a national 
energy-savings target supported by more 
ambitious state-level targets could 
provide a far more comparable demand 
reduction lever.

INACTION WILL COST JOBS
Every year without a measurable national 
energy savings target is another year of 
wasted opportunity. What an energy-saving 
salve lacks in headline appeal it delivers in 
spades in practical terms: addressing rising 
cost-of-living pressures, stagnant wage 
growth and climate inaction screaming well 
after the polls have closed.

We now have research that shows the lost 
job opportunities if we don’t mobilise 
stronger energy efficiency targets and 
complementary policies. The report 
commissioned by the ESIA and the Energy 
Efficiency Council highlights for the first 
time that energy efficiency is a larger 
employer than any other sector in energy. 

With thanks to ESIA members.

Every year without a national energy savings 
target is another year of wasted opportunity

PROPOSED NESS TARGET AND ANNUAL ENERGY  
SAVINGS 2019-2030 (ESIA March 2019)

45,000

40,000

35,000

30,000

25,000

20,000

15,000

10,000

5,000

-
2019 2020

19,799

11,475

39,415

20222021 2023 2024 2025 2026 2027 2028 2029 2030

Annual energy saving from 2018 (GWh)

Current scheme targets (GWh)

National target (GWh)

G
W

h
 p

e
r 

a
n

n
u

m

35,980

Rod Woolley is 
president of the 
Energy Savings 
Industry 
Association and 
a director of 
Yellow Door 
Consulting.

www.ecogeneration.com.au   ecogeneration  June 2019  /  51

ECO0619_050-053_FEA EISA.indd   51 9/5/19   9:29 am

ENERGY EFFICIENCY

W
ithout a national energy savings 
measure, energy upgrades won’t 
happen in jurisdictions without 

schemes. While some people in the sector 
may feel a national target ambition is 
impossible, it makes logical sense. Australia 
has a successful Renewable Energy Target 
(RET) and with the right leadership we can 
deliver a successful National Energy Savings 
Scheme (NESS) target.

National energy efficiency policy in this 
country has been slammed with a plethora 
of sliding-doors-shut moments while its 
renewables cousin has had more success and 
is now enjoying emerging climate change 
“darling” status. (Which is great: Australian 

energy markets would have a much less 
attractive profile without a 30-year RET 
commitment from 2001 to 2030, thanks to 
bi-partisan vision in 2000 which hasn’t been 
demonstrated since.)

Back in 2013 the Commonwealth 
Government was working on implementing 
a national energy savings scheme and found 
that a 5% energy savings target would 
deliver $5.3 billion from 2015 to 2050. 
(There was a change in government later 
that year and the project was shelved.) 

In 2015 the Victorian Government found 
that its 2016 to 2020 energy savings scheme 
targets would deliver a net present value 
benefit of between $1.3 billion and  
$3.3 billion. While the parameters of these 
analyses were different, both demonstrated 
the attractive public policy case for such 
schemes, and Victoria has gone on to deliver. 

Fast forward to 2016 when the Climate 
Change Authority (CCA) first recommended 

those initiatives and the industry they have 
stimulated have good reason to celebrate 
their maturity and robustness. 

Both schemes are in the middle of  
five-yearly reviews to 2025 and, fingers 
crossed, with already clear commitment to 
strengthening the programs with 
introduction of more eligible energy saving 
activities and less red tape, we hope to see 
them commit to larger targets. 

NSW legislation has been passed to hold 
its 8.5% electricity sales through to 2025, so 
that parliament will have to agree to 
legislate a greater ambition. Victorian 
targets from 2021 to 2025 will be set in 
2020, and that target would need changes  
in regulations to almost double from just 
over 6% in 2020. 

South Australia and the ACT are 
considering extending their 2020 targets to 
2023, but nothing is committed. South 
Australia is the least ambitious scheme on a 
per capita energy consumption basis (see 
chart below). 

A Queensland scheme consultation is 
under way, with target ambition likely to be 
determined late in 2019. 

to the Commonwealth government that it 
support schemes in every jurisdiction, then 
revised its advice in 2017 to introduce a 
national scheme. Let’s not forget that just 
seven days after the 2017 CCA 
recommendation the Finkel Review of the 
National Electricity Market (NEM) 
recommended that governments accelerate 
the roll-out of energy efficiency measures. 

Given the short life of the Finkel report’s 
recommended Clean Energy Target and the 
ensuing suffocation of the substitute 
National Energy Guarantee, it could be a 
blessing that a NESS was not harnessed  
in the same stable. The door to its 
introduction remains open.

BIGGER STATES PUSH SAVINGS
Fortunately the big energy consumption 
states, Victoria and NSW, had the foresight 
and means to establish local energy savings 
schemes from 2009. Now in their tenth year 

Saving 10% of electricity and gas consumption by 
2030 would be equivalent to 4.5 Liddells
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Fresh federal leadership with a commitment to a national target would be a tidy primary lever to 

reduce energy bills, peak demand and greenhouse gas emissions, writes Rod Woolley.

It’s time for a national 
10% energy savings target
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M
ore people are employed in jobs that 
involve energy efficiency than any 
other part of the energy sector, 

including coal mining and electricity 
networks, the Energy Efficiency 
Employment in Australia report found. The 
analysis took two approaches: the first was 
an extrapolation of the US Department of 
Energy’s 2017 Energy and Employment 
Report, which suggested energy efficiency 
jobs in Australia to be as high as 236,000.

The second approach was more fine-
grained and considered only those people 
working in professions and industry 
subsectors with a direct involvement in the 
design, specification, installation and 
maintenance of energy-consuming 
equipment. That approach revealed 59,000 
full-time equivalent jobs (FTE) and about 
half-a-million for whom energy efficiency 
accounts for part of their work time, 
including architects, construction 
managers, engineers, electricians and 
technicians, facilities managers and experts 
in air-conditioning refrigeration, insulation 
and lighting (see chart).

The analysis of potential for new jobs was 
based on known “low-hanging fruit” energy 
efficiency upgrade opportunities across 
three sectors: residential, commercial and 
industrial with short paybacks and using 
mature technologies. 

Australian governments would need to 
adopt policies aimed at accelerating 

Job opportunities and energy savings are very 
large in terms of the decarbonisation task

Energy efficiency jobs biggest in sector

One of the biggest opportunities for jobs growth in the transition away from fossil fuels is not so 

much in building new generation but in finding ways to use less energy, writes Tristan Edis.

energy efficiency improvement that 
require a large workforce to build, use  
and maintain. 

Such policies would need to include: 
energy efficiency ratings for buildings, 
appliances and equipment, building 
capacity within businesses to manage 
their energy use through training, 
correcting distortions in the energy 
market, and energy savings schemes. 

The report estimated the following:
• 120,000 job years of work would be 
stimulated (where 120,000 job years 
equates to 12,000 jobs a year for 10 years, 
or 24,000 jobs a year for five years. So for 
example, policies that stimulate more 
energy upgrades sooner will stimulate 
more work sooner.)
• Energy bills would be cut by almost $8 
billion a year.
• Energy savings schemes would drive 
about one-third of the potential jobs (about 
43,000 FTE).

Some examples of low-hanging fruit 
energy upgrade opportunities considered in 
the report include:
Residential: heat-pump water heaters 
replacing electric-resistance units; thermal 
comfort upgrades such as insulation  

and weather sealing; replacement of halogen 
downlights with LEDs.
Commercial buildings: better lighting 
controls and rollout of LEDs; building 
HVAC controls; higher efficiency fan, 
compressor and pump systems (used by 
HVAC systems).
Industrial: installation of variable  
speed drives; fixing and minimising steam 
and compressed air leaks; and higher 
efficiency boilers. 

The upgrade opportunities considered in 
the report fall a long way short of being 
exhaustive, with the opportunity from cost-
effective energy efficiency upgrades likely to 
be noticeably larger than the options 
considered in the report. 

Yet in spite of the limited scope of 
opportunities considered, the employment 
and energy savings are very large in terms 
of the overall energy sector and the 
decarbonisation task. For example, the 
amount of employment creation we’ve 
identified is larger than that involved in 
expanding renewable energy to 50% of our 
electricity supplies by 2030. 

The reduction in gas consumption from 
residential energy efficiency measures 
considered in the report were equal to a 
quarter of the entire gas needs of Australia’s 
manufacturing sector. They were vastly 
greater than that available from any new gas 
fields being pursued for development on 
Australia’s east coast.

Energy efficiency needs to be urgently 
elevated to the top of the energy and climate 
change policy agenda for the sake of energy 
consumers and the environment, but also in 
the interests of growing employment. 

INDICATIVE AUSTRALIAN EMPLOYMENT IN ENERGY EFFICIENCY RELATIVE 
TO OTHER AUSTRALIAN ENERGY INDUSTRY SECTORS
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director of Green 
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and author of the 
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Hospital energy upgrades save $4m and create nine jobs

Companies conducting upgrades across Australia seek out whatever financial incentives are 

available to reduce upfront costs. They will undertake upgrades that attract incentives first.
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n LED lighting upgrade across 
Victoria and NSW at 15 of the 36 
private hospital sites operated by 

Healthe Care Australia will save more than 
$4m in electricity bills over 10 years. The 
group’s remaining 21 sites across 
Queensland, Tasmania and Western 
Australia also have the potential to deliver 
even more savings but, with longer 
paybacks without financial incentives, 
haven’t yet commenced.

Installations completed at four hospitals 
and one warehouse in Victoria will deliver 
an estimated $1m in energy bill savings over 
10 years, reducing electricity consumption 

by 828MWh a year. These savings will be 
achieved by installing 2,656 LED lights. The 
average payback period is less than one year. 
A financial incentive of about 40% of the 
installation cost was received under the 
Victorian Energy Upgrades program. 

Installations nearing completion in NSW 
at 10 hospitals will deliver an estimated $3m 
in energy bill savings over 10 years, reducing 
electricity consumption by 2,009MWh a 
year. More than 5,700 LED lights will be 
installed, with an average payback of 1.5 
years. A financial incentive of about 45% of 
the installation cost will be received under 
the NSW Energy Savings Scheme. 

In Melbourne the Brunswick Private 
Hospital installation of 946 LED lights will 
deliver bill savings of $38,000 a year and 
energy savings of 304,000kWh. Payback 
should be achieved in just over one year, 
thanks to a financial incentive under the 
VEU of almost $30,000. 

The Victoria and NSW rollout created 
nine full-time-equivalent jobs for one 
year, including work by design and 
installation company The Green Guys 
Group, which required the time and skills 
of lighting designers and engineers, 
manufacturers, electricians, installers 
and office support staff, as well as 
employees of HCA engaged in asset and 
energy management and roll out logistics. 
This includes minimising impact on 
hospital services, with LED stock at hand 
on site to install in rooms when they 
brief ly become vacant.

The Brunswick Private Hospital installation of 
946 LED lights will deliver bill savings of $38,000 
a year and energy savings of 304,000kWh
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ENERGY EFFICIENCY

M
ore people are employed in jobs that 
involve energy efficiency than any 
other part of the energy sector, 

including coal mining and electricity 
networks, the Energy Efficiency 
Employment in Australia report found. The 
analysis took two approaches: the first was 
an extrapolation of the US Department of 
Energy’s 2017 Energy and Employment 
Report, which suggested energy efficiency 
jobs in Australia to be as high as 236,000.

The second approach was more fine-
grained and considered only those people 
working in professions and industry 
subsectors with a direct involvement in the 
design, specification, installation and 
maintenance of energy-consuming 
equipment. That approach revealed 59,000 
full-time equivalent jobs (FTE) and about 
half-a-million for whom energy efficiency 
accounts for part of their work time, 
including architects, construction 
managers, engineers, electricians and 
technicians, facilities managers and experts 
in air-conditioning refrigeration, insulation 
and lighting (see chart).

The analysis of potential for new jobs was 
based on known “low-hanging fruit” energy 
efficiency upgrade opportunities across 
three sectors: residential, commercial and 
industrial with short paybacks and using 
mature technologies. 

Australian governments would need to 
adopt policies aimed at accelerating 

Job opportunities and energy savings are very 
large in terms of the decarbonisation task

Energy efficiency jobs biggest in sector

One of the biggest opportunities for jobs growth in the transition away from fossil fuels is not so 

much in building new generation but in finding ways to use less energy, writes Tristan Edis.

energy efficiency improvement that 
require a large workforce to build, use  
and maintain. 

Such policies would need to include: 
energy efficiency ratings for buildings, 
appliances and equipment, building 
capacity within businesses to manage 
their energy use through training, 
correcting distortions in the energy 
market, and energy savings schemes. 

The report estimated the following:
• 120,000 job years of work would be 
stimulated (where 120,000 job years 
equates to 12,000 jobs a year for 10 years, 
or 24,000 jobs a year for five years. So for 
example, policies that stimulate more 
energy upgrades sooner will stimulate 
more work sooner.)
• Energy bills would be cut by almost $8 
billion a year.
• Energy savings schemes would drive 
about one-third of the potential jobs (about 
43,000 FTE).

Some examples of low-hanging fruit 
energy upgrade opportunities considered in 
the report include:
Residential: heat-pump water heaters 
replacing electric-resistance units; thermal 
comfort upgrades such as insulation  

and weather sealing; replacement of halogen 
downlights with LEDs.
Commercial buildings: better lighting 
controls and rollout of LEDs; building 
HVAC controls; higher efficiency fan, 
compressor and pump systems (used by 
HVAC systems).
Industrial: installation of variable  
speed drives; fixing and minimising steam 
and compressed air leaks; and higher 
efficiency boilers. 

The upgrade opportunities considered in 
the report fall a long way short of being 
exhaustive, with the opportunity from cost-
effective energy efficiency upgrades likely to 
be noticeably larger than the options 
considered in the report. 

Yet in spite of the limited scope of 
opportunities considered, the employment 
and energy savings are very large in terms 
of the overall energy sector and the 
decarbonisation task. For example, the 
amount of employment creation we’ve 
identified is larger than that involved in 
expanding renewable energy to 50% of our 
electricity supplies by 2030. 

The reduction in gas consumption from 
residential energy efficiency measures 
considered in the report were equal to a 
quarter of the entire gas needs of Australia’s 
manufacturing sector. They were vastly 
greater than that available from any new gas 
fields being pursued for development on 
Australia’s east coast.

Energy efficiency needs to be urgently 
elevated to the top of the energy and climate 
change policy agenda for the sake of energy 
consumers and the environment, but also in 
the interests of growing employment. 

INDICATIVE AUSTRALIAN EMPLOYMENT IN ENERGY EFFICIENCY RELATIVE 
TO OTHER AUSTRALIAN ENERGY INDUSTRY SECTORS

250,000

200,000

150,000

100,000

50,000

-

Energy 
efficiency

Coal 
mining

Extrapolation of US survey results (236,353)

Lower bound — based on energy efficiency professions (58,569) 

Power
distribution

Power gen, 
retail

Oil and gas
extraction

Gas 
distrib’n,  

retail

Petrol 
refining, 
retailing

Tristan Edis is a 
director of Green 
Energy Markets 
and author of the 
report Energy 
Efficiency 
Employment in 
Australia.

www.ecogeneration.com.au   ecogeneration  June 2019  /  53

ECO0619_050-053_FEA EISA.indd   53 9/5/19   9:29 am

ENERGY EFFICIENCY

Hospital energy upgrades save $4m and create nine jobs

Companies conducting upgrades across Australia seek out whatever financial incentives are 

available to reduce upfront costs. They will undertake upgrades that attract incentives first.
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n LED lighting upgrade across 
Victoria and NSW at 15 of the 36 
private hospital sites operated by 

Healthe Care Australia will save more than 
$4m in electricity bills over 10 years. The 
group’s remaining 21 sites across 
Queensland, Tasmania and Western 
Australia also have the potential to deliver 
even more savings but, with longer 
paybacks without financial incentives, 
haven’t yet commenced.

Installations completed at four hospitals 
and one warehouse in Victoria will deliver 
an estimated $1m in energy bill savings over 
10 years, reducing electricity consumption 

by 828MWh a year. These savings will be 
achieved by installing 2,656 LED lights. The 
average payback period is less than one year. 
A financial incentive of about 40% of the 
installation cost was received under the 
Victorian Energy Upgrades program. 

Installations nearing completion in NSW 
at 10 hospitals will deliver an estimated $3m 
in energy bill savings over 10 years, reducing 
electricity consumption by 2,009MWh a 
year. More than 5,700 LED lights will be 
installed, with an average payback of 1.5 
years. A financial incentive of about 45% of 
the installation cost will be received under 
the NSW Energy Savings Scheme. 

In Melbourne the Brunswick Private 
Hospital installation of 946 LED lights will 
deliver bill savings of $38,000 a year and 
energy savings of 304,000kWh. Payback 
should be achieved in just over one year, 
thanks to a financial incentive under the 
VEU of almost $30,000. 

The Victoria and NSW rollout created 
nine full-time-equivalent jobs for one 
year, including work by design and 
installation company The Green Guys 
Group, which required the time and skills 
of lighting designers and engineers, 
manufacturers, electricians, installers 
and office support staff, as well as 
employees of HCA engaged in asset and 
energy management and roll out logistics. 
This includes minimising impact on 
hospital services, with LED stock at hand 
on site to install in rooms when they 
brief ly become vacant.

The Brunswick Private Hospital installation of 
946 LED lights will deliver bill savings of $38,000 
a year and energy savings of 304,000kWh
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D
espite the start-stall-stop-start-again 
nature of energy policy settings the 
renewables industry is ripping ahead. 

There are more accredited installers and 
system designers than ever before, on Clean 
Energy Council numbers, and 2018 was a 
record year for installed capacity: 1.55GW 
spread over 218,000 sites.

For now, it looks like a boom. That doesn’t 
mean installers are getting rich, however, 
and it doesn’t mean companies and 
households that invest in solar should be 
complacent about the value they are getting.

As they claw the market for more 
business, installers are tempting customers 
to sign by o� ering to guarantee system 
performance to what some say are 
extravagant levels. 

The question is whether or not smaller 
installers are aware of the danger in 
promising too much. As ambition directs 
them towards bidding for bigger and bigger 
jobs, some may be inclined to promise more 
than larger and wiser competitors are 
willing to risk. 

THE BAIT
The commercial and industrial sector saw 
record growth in 2018, with installed 
capacity of medium-scale solar systems 
(between 100kW and 5MW) growing by 
80% to 230MW, the Clean Energy Council 
reported in April. As new entrants scramble 
to win business they are far too eager to 
o� er guarantees without understanding the 
risks associated with them.

“We’ve seen companies o� ering 10-year 
performance guarantees that have only 
been in business fi ve or six years,” says GEM 
Energy CEO Jack Hooper. “And they expect 
you to match it. Other [installation] 
companies just say, yeah, we’ll match it – 
they don’t sit down and look at what that 
actually means. Nobody’s sitting down and 
calculating the risk associated with o� ering 
the performance guarantees.”

Small companies that take on bigger and 
bigger jobs might get into trouble when a 
performance guarantee promises too much, 
Hooper says. He gives an example of an 
installation company o� ering 90% of the 
output fi gure from a feasibility report, 
which many sources EcoGeneration spoke to 
agree is common. 

“Let’s assume you get a 5% shortfall per 
year – just 5% – and you’re obligated to pay 
the di� erence between the 85% and 90%,” 
he says. Over a 10-year term that 5% 
di� erence may see the installer lose money 
on the project. “The biggest problem is we’re 
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Solar’s 
broken 
promises

In the clamour to win business 

installers are eagerly offering 

performance guarantees that 

may put their businesses at 

risk, writes Jeremy Chunn. 
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espite the start-stall-stop-start-again 
nature of energy policy settings the 
renewables industry is ripping ahead. 

There are more accredited installers and 
system designers than ever before, on Clean 
Energy Council numbers, and 2018 was a 
record year for installed capacity: 1.55GW 
spread over 218,000 sites.

For now, it looks like a boom. That doesn’t 
mean installers are getting rich, however, 
and it doesn’t mean companies and 
households that invest in solar should be 
complacent about the value they are getting.

As they claw the market for more 
business, installers are tempting customers 
to sign by o� ering to guarantee system 
performance to what some say are 
extravagant levels. 

The question is whether or not smaller 
installers are aware of the danger in 
promising too much. As ambition directs 
them towards bidding for bigger and bigger 
jobs, some may be inclined to promise more 
than larger and wiser competitors are 
willing to risk. 

THE BAIT
The commercial and industrial sector saw 
record growth in 2018, with installed 
capacity of medium-scale solar systems 
(between 100kW and 5MW) growing by 
80% to 230MW, the Clean Energy Council 
reported in April. As new entrants scramble 
to win business they are far too eager to 
o� er guarantees without understanding the 
risks associated with them.

“We’ve seen companies o� ering 10-year 
performance guarantees that have only 
been in business fi ve or six years,” says GEM 
Energy CEO Jack Hooper. “And they expect 
you to match it. Other [installation] 
companies just say, yeah, we’ll match it – 
they don’t sit down and look at what that 
actually means. Nobody’s sitting down and 
calculating the risk associated with o� ering 
the performance guarantees.”

Small companies that take on bigger and 
bigger jobs might get into trouble when a 
performance guarantee promises too much, 
Hooper says. He gives an example of an 
installation company o� ering 90% of the 
output fi gure from a feasibility report, 
which many sources EcoGeneration spoke to 
agree is common. 

“Let’s assume you get a 5% shortfall per 
year – just 5% – and you’re obligated to pay 
the di� erence between the 85% and 90%,” 
he says. Over a 10-year term that 5% 
di� erence may see the installer lose money 
on the project. “The biggest problem is we’re 
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promises

In the clamour to win business 

installers are eagerly offering 

performance guarantees that 

may put their businesses at 

risk, writes Jeremy Chunn. 

54  /  ecogeneration  June 2019 www.ecogeneration.com.au

PERFORMANCE GUARANTEES

ECO0619_054-058_FEA Performance guarantee.indd   54 13/5/19   10:05 am



have earned in revenue from those kilowatt-
hours that they didn’t make because it 
wasn’t working properly.

For utility-scale plants this guarantee is 
normally provided by the developer or 
whoever is managing the site, Jarnason 
says, and it is then backed up with the 
equipment manufacturers, who may 
guarantee response times, up times, 
efficiency rates and so on.

“To my knowledge, no-one is offering this 
in the residential space and it’s only a very 
small number who offer it in the commercial 
and industrial space,” he says.

DO AS I DO, OR DON’T
In business, you often have to follow the 
competition – and sometimes it hurts.

Hooper cites a recent pitch where GEM 
Energy offered a three-year performance 
guarantee only to learn two competitors had 
each offered 10 years. “I said no way we’re 
matching it,” says Hooper, who sat down 
with the tender manager and explained the 
situation. Once the manager understood the 
risk a 10-year guarantee placed on the 
installer, he turned around and asked: how 
are these other guys offering 10 years? 
“Because they’re thinking about your 
business next month and not what it means 
to them in five years,” Hooper tells 
EcoGeneration. “They’re just absorbing all 
this risk for short-term gain.”

It’s a worry. “I would be surprised if 

anybody is sitting down to do a risk analysis 
of what that performance guarantee means, 
especially now when profit margins are half 
of what they were three or four years ago 
– yet people have gone from offering one-, 
two- or three-year performance guarantees 
to 10 years. That’s half the profit and five 
times the exposure,” he says.

“It’s outrageous. It’s a risk. It’s going to 
leave a lot of people hurting in the future.”

The risk of offering a 10-year performance 
guarantee on an inverter that’s been on the 
market for six months “is insane”, Hooper 
says, as is the notion of small businesses in 
Australia offering guarantees on products 
made by multibillion-dollar companies 
based on the other side of the world. 

“It’s us, as the installer, who is taking  
all of the risk. But it’s what customers 
want, and everyone is just so hungry for 
business and for revenue at the moment 
they’re just willing to offer anything  

they want to get builds over the line.”
Transient businesses have long been a 

problem in solar and that’s unlikely to 
change. As performance guarantees get 
longer, and solar companies change hands 
as owners sell up and move on in good 
times, buyers of solar PV may be left to 
negotiate reparations for system 
underperformance with disinterested new 
owners of installation companies. It’s not a 
great way to continue a relationship.

IS IT EVEN WORTH IT?
At utility scale, nearly everyone offers 
performance guarantees, says Jarnason at 
Solar Analytics, but the banks that finance 
such projects often pass it up. “Even at 
utility scale it’s an insurance product that, 
once you get your head around it, it’s 
questionable whether you want to spend 
that money – because the reliability of PV  
is fairly high.” The reason it’s not offered in 

Generally there is no standard 
and most customers are not 
sophisticated enough to expect 
[a performance guarantee]. 

Warwick Johnston, SunWiz
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guaranteeing the output of a product that 
we don’t manufacture and we have no idea 
of the quality control behind it; so we’re out 
there guaranteeing the output of solar 
panels and inverters that we don’t make  
– that we just buy off the shelf and install. 
It’s insane, quite frankly. It’s commercially 
insane,” he says.

“It’s especially alarming considering 
reliability issues from a lot of inverter 
manufacturers at the moment. We’re 
guaranteeing the output of a product that 
we know is failing. And you’re forced to do it 
because you either offer what your 
competitors are offering or you don’t get 
invited to tender.”

IN THE DARK
Consultancy SunWiz is considered to be the 
chief data collector for rooftop solar in 
Australia, but managing director Warwick 
Johnston says it’s hard to get an overall 
picture of what the average installation 
company is offering as a performance 
guarantee – if anything at all.

“Generally there is no standard and most 
customers are not sophisticated enough to 
expect [a performance guarantee],” 
Johnston says. 

For most rooftop systems there are no 
performance guarantees, he expects, but as 
buyers become more sophisticated they are 
looking for anything that outlines surety of 
supply – and some tenders are now 

Sustainable Energy Solutions (GSES), 
director of operations and engineering 
Chris Martell says it’s important his 
students are taught how to weigh up a 
performance guarantee as they move from 
residential up to larger systems. 

“They [performance guarantees] can be 
impactful if you get them wrong,” says 
Martell. “It depends on what the customer 
is asking for and how risky you need to be. 
But in order to get an accurate number [for 
system performance] you really need an 
onsite weather station, so more often than 
not companies are guaranteeing the yield  
– the kilowatt-hour generation.”

Installers will arrive at an estimate of 
system output using software such as 
HelioScope or PVsyst, which will return 
yield estimates at various intervals of 
confidence. An installer might quote a yield 
range a system is estimated to achieve 50% 
of the time when bidding for a job, and then 
guarantee it for a yield range it is expected 
to achieve 95% of the time – which of course 
is a wider range, and a lower risk.

CURRENCY IS KILOWATT-HOURS
It’s an indictment on the industry that some 
solar PV systems do not deliver what the 
customers were promised, says Green 
Energy Technologies director Kon Flaherty.

“The currency is kilowatt-hours,” says 
Flaherty, and there’s little reason someone 
who has forked out for a solar system 

“Some large sites might have a lot of 
issues regards grid protection, export 
limitations and things like that,” Flaherty 
says. “There are sites that are more 
complicated; for instance if there is shading. 
You’d do a performance analysis of the 
system over time and then you could give 
them that kilowatt-hour over the 10-year 
period, for instance; so there could be a  
one-off guarantee of ‘x’ megawatt-hours 
production over the 10 years.” 

Flaherty also puts forward a back-of-the-
envelope multiplier of 4.2 times system size 
per year reducing at a determined rate for 
declining system performance, say 2% a 
year, over 10 years.

Clauses in a guarantee will usually cover 
variance associated with weather, among 
other things, he says, and performance is 
generally checked monthly and reviewed 
annually. “A client might compare a 
monthly bill with monthly production and 
see they are 10-15% down on what was 
expected, but then they may have had 15 
rainy days that month.”

The oldest guarantee Green Energy 
Technologies has issued was written about 
eight years ago, he says.

GENERATION X
Performance guarantees differ between system 
size. At ground-mounted utility scale they are 
very common, says Solar Analytics co-founder 
and CEO Stefan Jarnason, who has written and 
mandated performance agreements himself 
“on both sides of the ledger”. 

Typically, he says, the agreement is 
between an equipment supplier and 
financier or some other party where a 
premium is decided in cents per watt in 
return for a guarantee that a system will 
produce ‘x’ kilowatt-hours per kilowatt peak 
over the year. “It basically mitigates their 
risk that there is a major catastrophe or 
underperformance of the equipment that 
causes less energy to be produced,” 
Jarnason says.

There are always caveats in performance 
guarantees around the amount of 
installation and who’s repairing the 
equipment, “but that’s the premise of how 
the guarantee works”. The typical home 
system is around 5kW, commercial about 
100kW, industrial about 1MW and large 
scale about 30MW, he says. 

Installers make money by selling 
kilowatt-hours, and an energy guarantee  
– or performance guarantee – is essentially 
an insurance product that says if something 
goes wrong with a system that is not due to 
the weather, someone else will make up the 
shortfall of what the system owner would 

shouldn’t be offered a performance 
guarantee that promises a certain amount of 
kilowatt-hours over a certain period of time. 

In Flaherty’s experience the industry 
standard is to promise a kilowatt-hour 
production, normally around 4-5kWh per day 
per installed kilowatt, he says, or an amount 
based on a calculation using solar-modelling 
software such as Swiss-based PVsyst. 

Queensland-based Green Energy 
Technologies offers performance guarantees 
for a minimum of 10 years, he says, and terms 
vary between systems. The company mostly 
installs systems under 100kW. 

requiring performance guarantees.
“As we are seeing more power purchase 

agreements enter the market we are seeing 
more focus on the performance of the solar 
power system as being of importance to both 
parties: the vendor and the customer,” he says.

Solar is a competitive patch, with door-
knockers and cold-callers hustling for 
business alongside long-term players keen to 
keep their reputations intact. As margins for 
residential systems are squeezed ever 
tighter, installation companies have gone 
out in pursuit of bigger game. 

At solar training institution Global 

We are seeing some 
technology getting 
performance guaranteed  
that is brand new. That’s 
interesting to me. 

Chris Martell, GSES

56  /  ecogeneration  June 2019 www.ecogeneration.com.au

PERFORMANCE GUARANTEES

ECO0619_054-058_FEA Performance guarantee.indd   56 9/5/19   9:32 am



have earned in revenue from those kilowatt-
hours that they didn’t make because it 
wasn’t working properly.

For utility-scale plants this guarantee is 
normally provided by the developer or 
whoever is managing the site, Jarnason 
says, and it is then backed up with the 
equipment manufacturers, who may 
guarantee response times, up times, 
efficiency rates and so on.

“To my knowledge, no-one is offering this 
in the residential space and it’s only a very 
small number who offer it in the commercial 
and industrial space,” he says.

DO AS I DO, OR DON’T
In business, you often have to follow the 
competition – and sometimes it hurts.

Hooper cites a recent pitch where GEM 
Energy offered a three-year performance 
guarantee only to learn two competitors had 
each offered 10 years. “I said no way we’re 
matching it,” says Hooper, who sat down 
with the tender manager and explained the 
situation. Once the manager understood the 
risk a 10-year guarantee placed on the 
installer, he turned around and asked: how 
are these other guys offering 10 years? 
“Because they’re thinking about your 
business next month and not what it means 
to them in five years,” Hooper tells 
EcoGeneration. “They’re just absorbing all 
this risk for short-term gain.”

It’s a worry. “I would be surprised if 

anybody is sitting down to do a risk analysis 
of what that performance guarantee means, 
especially now when profit margins are half 
of what they were three or four years ago 
– yet people have gone from offering one-, 
two- or three-year performance guarantees 
to 10 years. That’s half the profit and five 
times the exposure,” he says.

“It’s outrageous. It’s a risk. It’s going to 
leave a lot of people hurting in the future.”

The risk of offering a 10-year performance 
guarantee on an inverter that’s been on the 
market for six months “is insane”, Hooper 
says, as is the notion of small businesses in 
Australia offering guarantees on products 
made by multibillion-dollar companies 
based on the other side of the world. 

“It’s us, as the installer, who is taking  
all of the risk. But it’s what customers 
want, and everyone is just so hungry for 
business and for revenue at the moment 
they’re just willing to offer anything  

they want to get builds over the line.”
Transient businesses have long been a 

problem in solar and that’s unlikely to 
change. As performance guarantees get 
longer, and solar companies change hands 
as owners sell up and move on in good 
times, buyers of solar PV may be left to 
negotiate reparations for system 
underperformance with disinterested new 
owners of installation companies. It’s not a 
great way to continue a relationship.

IS IT EVEN WORTH IT?
At utility scale, nearly everyone offers 
performance guarantees, says Jarnason at 
Solar Analytics, but the banks that finance 
such projects often pass it up. “Even at 
utility scale it’s an insurance product that, 
once you get your head around it, it’s 
questionable whether you want to spend 
that money – because the reliability of PV  
is fairly high.” The reason it’s not offered in 

Generally there is no standard 
and most customers are not 
sophisticated enough to expect 
[a performance guarantee]. 

Warwick Johnston, SunWiz

P
H

O
T

O
S

: O
N

LY
_K

IM
/S

H
U

T
T

E
R

S
T

O
C

K
.C

O
M

, S
U

P
P

L
IE

D
.

www.ecogeneration.com.au   ecogeneration  June 2019  /  57

PERFORMANCE GUARANTEES

ECO0619_054-058_FEA Performance guarantee.indd   57 9/5/19   9:33 am

guaranteeing the output of a product that 
we don’t manufacture and we have no idea 
of the quality control behind it; so we’re out 
there guaranteeing the output of solar 
panels and inverters that we don’t make  
– that we just buy off the shelf and install. 
It’s insane, quite frankly. It’s commercially 
insane,” he says.

“It’s especially alarming considering 
reliability issues from a lot of inverter 
manufacturers at the moment. We’re 
guaranteeing the output of a product that 
we know is failing. And you’re forced to do it 
because you either offer what your 
competitors are offering or you don’t get 
invited to tender.”

IN THE DARK
Consultancy SunWiz is considered to be the 
chief data collector for rooftop solar in 
Australia, but managing director Warwick 
Johnston says it’s hard to get an overall 
picture of what the average installation 
company is offering as a performance 
guarantee – if anything at all.

“Generally there is no standard and most 
customers are not sophisticated enough to 
expect [a performance guarantee],” 
Johnston says. 

For most rooftop systems there are no 
performance guarantees, he expects, but as 
buyers become more sophisticated they are 
looking for anything that outlines surety of 
supply – and some tenders are now 

Sustainable Energy Solutions (GSES), 
director of operations and engineering 
Chris Martell says it’s important his 
students are taught how to weigh up a 
performance guarantee as they move from 
residential up to larger systems. 

“They [performance guarantees] can be 
impactful if you get them wrong,” says 
Martell. “It depends on what the customer 
is asking for and how risky you need to be. 
But in order to get an accurate number [for 
system performance] you really need an 
onsite weather station, so more often than 
not companies are guaranteeing the yield  
– the kilowatt-hour generation.”

Installers will arrive at an estimate of 
system output using software such as 
HelioScope or PVsyst, which will return 
yield estimates at various intervals of 
confidence. An installer might quote a yield 
range a system is estimated to achieve 50% 
of the time when bidding for a job, and then 
guarantee it for a yield range it is expected 
to achieve 95% of the time – which of course 
is a wider range, and a lower risk.

CURRENCY IS KILOWATT-HOURS
It’s an indictment on the industry that some 
solar PV systems do not deliver what the 
customers were promised, says Green 
Energy Technologies director Kon Flaherty.

“The currency is kilowatt-hours,” says 
Flaherty, and there’s little reason someone 
who has forked out for a solar system 

“Some large sites might have a lot of 
issues regards grid protection, export 
limitations and things like that,” Flaherty 
says. “There are sites that are more 
complicated; for instance if there is shading. 
You’d do a performance analysis of the 
system over time and then you could give 
them that kilowatt-hour over the 10-year 
period, for instance; so there could be a  
one-off guarantee of ‘x’ megawatt-hours 
production over the 10 years.” 

Flaherty also puts forward a back-of-the-
envelope multiplier of 4.2 times system size 
per year reducing at a determined rate for 
declining system performance, say 2% a 
year, over 10 years.

Clauses in a guarantee will usually cover 
variance associated with weather, among 
other things, he says, and performance is 
generally checked monthly and reviewed 
annually. “A client might compare a 
monthly bill with monthly production and 
see they are 10-15% down on what was 
expected, but then they may have had 15 
rainy days that month.”

The oldest guarantee Green Energy 
Technologies has issued was written about 
eight years ago, he says.

GENERATION X
Performance guarantees differ between system 
size. At ground-mounted utility scale they are 
very common, says Solar Analytics co-founder 
and CEO Stefan Jarnason, who has written and 
mandated performance agreements himself 
“on both sides of the ledger”. 

Typically, he says, the agreement is 
between an equipment supplier and 
financier or some other party where a 
premium is decided in cents per watt in 
return for a guarantee that a system will 
produce ‘x’ kilowatt-hours per kilowatt peak 
over the year. “It basically mitigates their 
risk that there is a major catastrophe or 
underperformance of the equipment that 
causes less energy to be produced,” 
Jarnason says.

There are always caveats in performance 
guarantees around the amount of 
installation and who’s repairing the 
equipment, “but that’s the premise of how 
the guarantee works”. The typical home 
system is around 5kW, commercial about 
100kW, industrial about 1MW and large 
scale about 30MW, he says. 

Installers make money by selling 
kilowatt-hours, and an energy guarantee  
– or performance guarantee – is essentially 
an insurance product that says if something 
goes wrong with a system that is not due to 
the weather, someone else will make up the 
shortfall of what the system owner would 

shouldn’t be offered a performance 
guarantee that promises a certain amount of 
kilowatt-hours over a certain period of time. 

In Flaherty’s experience the industry 
standard is to promise a kilowatt-hour 
production, normally around 4-5kWh per day 
per installed kilowatt, he says, or an amount 
based on a calculation using solar-modelling 
software such as Swiss-based PVsyst. 

Queensland-based Green Energy 
Technologies offers performance guarantees 
for a minimum of 10 years, he says, and terms 
vary between systems. The company mostly 
installs systems under 100kW. 

requiring performance guarantees.
“As we are seeing more power purchase 

agreements enter the market we are seeing 
more focus on the performance of the solar 
power system as being of importance to both 
parties: the vendor and the customer,” he says.

Solar is a competitive patch, with door-
knockers and cold-callers hustling for 
business alongside long-term players keen to 
keep their reputations intact. As margins for 
residential systems are squeezed ever 
tighter, installation companies have gone 
out in pursuit of bigger game. 

At solar training institution Global 

We are seeing some 
technology getting 
performance guaranteed  
that is brand new. That’s 
interesting to me. 

Chris Martell, GSES
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SOLAR

“There is plenty of runway in this space,” says David Brown, the CEO of the company which 

topped the ranks for commercial installations in 2018, Solgen Energy Group.

Business case for solar casts 
projects in a new light

ago were heavily balanced towards the 
green benefi ts, whereas most of our 
conversations now are with CFOs.”

As for the excited expectations for battery 
storage, it’s still in the pilot category, in 
Solgen’s view. “The only use for storage at 
the moment is behind the meter, where 
you’re time-of-use shifting,” says Naismith. 
“That has very limit fi nancial return, if any.”

The breakthrough will come when 
storage can provide more than one value 
stream. The big opportunity is to use 
batteries to dispatch power so that demand 
charges can be reduced. 

“That’s where it will get to once we have 
more interconnectivity with the grid.”

Brown says Solgen has no plans to shift 
into the world of utility-scale. “We’re very 
clear about where our key market is and 
we’re probably more clear about where we 
are not,” he says. “We’re more likely to follow 
our existing clients and their customers than 
build a 100MW farm. [Utility scale] has its 
challenges … failures in that space resonate 
through the whole industry.” 

I
t took a while but business has twigged to 
solar. The commercial solar sector grew 
by 45% last year, on the Clean Energy 

Council’s estimation, with 230MW of 
systems between 100kW and 5MW 
installed, up from 128MW in 2017.

Sounds impressive, but that’s still only 
0.8% of the green energy generated in 
Australia. “There is plenty of runway in this 
space,” says David Brown, the CEO of 
Solgen Energy, which topped the ranks for 
commercial installations in 2018. 

Commercial and industrial energy users 
are seeking alternatives to high electricity 
bills – and they are weighing up the various 
ownership options, including power 
purchase agreements.

The PPA market has been picking up over 
the past year or two, says Solgen chief 
commercial o�  cer David Naismith. “In the 
past the industry did a poor job of selling 
PPAs – they had very long terms, some were 
a bit opaque in terms of what people were 
signing up for – whereas now the business 
case for solar is extremely clear,” he says.

“[Today] you’ve got sophisticated 
customers, a very clear, robust business case 
and very transparent fi nancing and funding 
lines, which makes it a lot easier for customers 
to understand.” A PPA that takes away the 
ambiguity about price volatility and locks in 
cost is “a compounding, strong argument”.

Naismith says Solgen is focusing on 
shorter-term PPAs. After all, if the business 
case for a solar system is for payback 
between 4 and 6 years, why sign up for 20 
years under a PPA? 

“This is where the whole transparency 
element comes in,” he says. “Our clients 
understand the business case for on-
balance-sheet solar, so how do we mimic 
that in terms of a fi nancing arrangement 
that allows them to achieve a similar deal.”

The di� erence in cost per kilowatt-hour 
between purchasing a system on balance 

sheet or via a PPA is marginal, he says. “Once 
you apply a business’s weighted average cost 
of capital … it’s pretty much the same.”

THE NEW MARKET
The return on solar has weakened as the 
LGC spot price has dropped, and returns 
from older projects have not been as rosy as 
hoped for. Today the business case for solar is 
compelling and LGCs are almost irrelevant.

As the market has grown, Brown has seen 
the personality of clean energy as a business 
proposal shift from an environmental 
emphasis to cold economics. “Proposals 
documents in the market four or fi ve years P
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commercial officer of Solgen Energy Group. 
“If you’re going to underbid on the project 
and then provide a performance guarantee, 
it’s completely incongruent – it doesn’t work 
that way. You’ve got to bid the real cost of 
the project and put a decent system in that 
you’re comfortable to warrant over the 
period through a performance guarantee.”

Solgen provides guarantees for its 
customers through an O&M agreement that 
has a premium for the performance 
guarantee. Some installers, Naismith 
suggests, may go in to a bid offering a higher 
output in return for a higher cost. But when 
they’re asked to guarantee the higher output, 
“that’s when the backpedalling starts”.

It takes integrity, and Solgen CEO David 
Brown says there are no shortcuts when it 
comes to delivering results to customers 

who have been burning serious money on 
rising energy charges and are spending 
serious capital on rooftop solar solutions.

“You’ve got to invest in the capabilities 
and skills of your staff and the investigation 
of what you are actually underwriting,” 
Brown says. “It’s something we’re 
comfortable with, but we’ve invested 
heavily in the ability to make ourselves 
comfortable with that. Eleven years is a long 
time in this industry. The internal collateral 
builds, the knowledge builds.”

Solgen arrives at performance output 
estimates using PVsyst, “and then we’re all 
on a level playing field,” Naismith says. “You 
can’t have performance guarantees 
anchored in Excel spreadsheets.”

The software used to estimate output for 
photovoltaic systems takes in all manner of 
input variables – site orientation, soiling, 
irradiance, etc – but it can’t be expected to be 
perfect. Forecasting generation is an 
imprecise science, so what are the hopes of 
guaranteeing it? It’s especially tough when the 
technology changes from one year to the next.

“We are seeing some technology getting 
performance guaranteed that is brand new, 
like bifacial [panels],” says Martell at GSES. 
“That’s interesting to me.” 

smaller situations is it’s harder to determine 
exactly how much energy will be produced 
– and there is less money involved with 
which to negotiate specific terms. 

Jarnason says the vast majority of  
100kW solar systems sold last year would 
have included a five-year whole-of-system 
warranty. “All that means, though, is  
if your inverter fails it will be replaced 
free of charge,” he says. “You will not  
be recompensed for the energy you  
lost during the time it took to replace  
the inverter.” 

Every system sold in Australia must 
include an energy estimation, and some 
installers will offer “a lowball guarantee of 
some form”, he says, and agree to pay up to 
‘x’ dollars if a system doesn’t produce, say, 
90% of that estimated energy. “But in order 
to get [the guarantee] you also have to sign 
an annual or five-year O&M contract,” he 
says. “Some of the bigger installers are doing 
that, but it’s still a minority. Residentially, 
it’s basically non-existent.”

Larger commercial systems are not 
covered by Australian consumer law, but 
residential systems are. They are sold with 
25-year panel warranties, 5-to-10-year 
inverter warranties and 5-year whole-of-
system warranties. 

Under Australian consumer law it 
explicitly says if a system fails within the 
warranty period – five years – the supplier 
of the system has to “make good”, which 
means replacing the hardware and also 
paying for any loss of energy generation. 
“And I know of a number of companies who 
have paid on that basis,” Jarnason says, 
“even though there was no performance 
guarantee attached to it.”

The big question is: do owners of 
residential systems know anything at all 
about how their systems are performing? 
Sadly not, in all likelihood, unless they have 
an energy management system 
piggybacking on their system. That’s where 
Jarnason comes in. Solar Analytics 
hardware and software will tip owners of 
systems big and small off as soon as there is 
a quiver of suboptimal performance 
anywhere between the panel and plugs.

“We saved our customers 10GWh last year 
and got a number of our resellers to refund 
them money for systems they didn’t repair 
fast enough,” Jarnason says. “We can reduce 
the time it takes to repair a defective site 
from over 90 days to under 30 days.”

Solar Analytics is monitoring more than 
half of new systems over 100kW, Jarnason 
says, and the average ratio of actual 
performance to expected performance in 
the monitored fleet is “very close to 100%”.

SunWiz research shows about 50% of 
residential sites in Australia are 
underperforming; and average performance 
is estimated at 80%.

NO STANDARD, YET
Unlike some commonly-used binding 
agreements – rental tenancy agreements, for 
example – there is no government agency-
issued template for solar system performance 
guarantees, says Flaherty at Green Energy 
Technologies. “Most performance 
guarantees are a legally binding document 
but there is not really a forum or facility for 
people to get some traction on that, other 
than the courts,” he says.

There is also the possibility a system 
owner will confuse the obligations of an 
installer with those of a manufacturer.  

A faulty panel will be replaced under 
warranty, but there is no similar recourse 
offered by a manufacturer for production 
lows that have lasted months or years. 

Lots of installers may have found 
themselves in trouble over the years for 
overpromising on the delivery of systems 
but most won’t have delivered written 
performance guarantees. It’s especially true 
in a market where some installers are here 
today, gone tomorrow.

“A lot of companies will sell from 
Melbourne into North Queensland, for 
example, and those types of companies rarely 
offer a performance guarantee because they 
have no means to service that down or outage 
going forward,” says Flaherty. “Some of them 
will pay to get the system back online again if 
there is a fault, but rarely will they hold 
themselves accountable for the day-to-day 
delivery of that system.”

EXPERIENCE COUNTS
Installers at the big end of town have been 
working on multi-megawatt projects for 
long enough to understand the risk written 
into performance guarantees. 

“You’ve got to manage your client’s 
expectations,” says David Naismith, chief 

Even at utility scale it’s an 
insurance product that, once 
you get your head around it, 
it’s questionable whether you 
want to spend that money.

Stefan Jarnason, Solar Analytics
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SOLAR

“There is plenty of runway in this space,” says David Brown, the CEO of the company which 

topped the ranks for commercial installations in 2018, Solgen Energy Group.

Business case for solar casts 
projects in a new light

ago were heavily balanced towards the 
green benefi ts, whereas most of our 
conversations now are with CFOs.”

As for the excited expectations for battery 
storage, it’s still in the pilot category, in 
Solgen’s view. “The only use for storage at 
the moment is behind the meter, where 
you’re time-of-use shifting,” says Naismith. 
“That has very limit fi nancial return, if any.”

The breakthrough will come when 
storage can provide more than one value 
stream. The big opportunity is to use 
batteries to dispatch power so that demand 
charges can be reduced. 

“That’s where it will get to once we have 
more interconnectivity with the grid.”

Brown says Solgen has no plans to shift 
into the world of utility-scale. “We’re very 
clear about where our key market is and 
we’re probably more clear about where we 
are not,” he says. “We’re more likely to follow 
our existing clients and their customers than 
build a 100MW farm. [Utility scale] has its 
challenges … failures in that space resonate 
through the whole industry.” 

I
t took a while but business has twigged to 
solar. The commercial solar sector grew 
by 45% last year, on the Clean Energy 

Council’s estimation, with 230MW of 
systems between 100kW and 5MW 
installed, up from 128MW in 2017.

Sounds impressive, but that’s still only 
0.8% of the green energy generated in 
Australia. “There is plenty of runway in this 
space,” says David Brown, the CEO of 
Solgen Energy, which topped the ranks for 
commercial installations in 2018. 

Commercial and industrial energy users 
are seeking alternatives to high electricity 
bills – and they are weighing up the various 
ownership options, including power 
purchase agreements.

The PPA market has been picking up over 
the past year or two, says Solgen chief 
commercial o�  cer David Naismith. “In the 
past the industry did a poor job of selling 
PPAs – they had very long terms, some were 
a bit opaque in terms of what people were 
signing up for – whereas now the business 
case for solar is extremely clear,” he says.

“[Today] you’ve got sophisticated 
customers, a very clear, robust business case 
and very transparent fi nancing and funding 
lines, which makes it a lot easier for customers 
to understand.” A PPA that takes away the 
ambiguity about price volatility and locks in 
cost is “a compounding, strong argument”.

Naismith says Solgen is focusing on 
shorter-term PPAs. After all, if the business 
case for a solar system is for payback 
between 4 and 6 years, why sign up for 20 
years under a PPA? 

“This is where the whole transparency 
element comes in,” he says. “Our clients 
understand the business case for on-
balance-sheet solar, so how do we mimic 
that in terms of a fi nancing arrangement 
that allows them to achieve a similar deal.”

The di� erence in cost per kilowatt-hour 
between purchasing a system on balance 

sheet or via a PPA is marginal, he says. “Once 
you apply a business’s weighted average cost 
of capital … it’s pretty much the same.”

THE NEW MARKET
The return on solar has weakened as the 
LGC spot price has dropped, and returns 
from older projects have not been as rosy as 
hoped for. Today the business case for solar is 
compelling and LGCs are almost irrelevant.

As the market has grown, Brown has seen 
the personality of clean energy as a business 
proposal shift from an environmental 
emphasis to cold economics. “Proposals 
documents in the market four or fi ve years P
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commercial officer of Solgen Energy Group. 
“If you’re going to underbid on the project 
and then provide a performance guarantee, 
it’s completely incongruent – it doesn’t work 
that way. You’ve got to bid the real cost of 
the project and put a decent system in that 
you’re comfortable to warrant over the 
period through a performance guarantee.”

Solgen provides guarantees for its 
customers through an O&M agreement that 
has a premium for the performance 
guarantee. Some installers, Naismith 
suggests, may go in to a bid offering a higher 
output in return for a higher cost. But when 
they’re asked to guarantee the higher output, 
“that’s when the backpedalling starts”.

It takes integrity, and Solgen CEO David 
Brown says there are no shortcuts when it 
comes to delivering results to customers 

who have been burning serious money on 
rising energy charges and are spending 
serious capital on rooftop solar solutions.

“You’ve got to invest in the capabilities 
and skills of your staff and the investigation 
of what you are actually underwriting,” 
Brown says. “It’s something we’re 
comfortable with, but we’ve invested 
heavily in the ability to make ourselves 
comfortable with that. Eleven years is a long 
time in this industry. The internal collateral 
builds, the knowledge builds.”

Solgen arrives at performance output 
estimates using PVsyst, “and then we’re all 
on a level playing field,” Naismith says. “You 
can’t have performance guarantees 
anchored in Excel spreadsheets.”

The software used to estimate output for 
photovoltaic systems takes in all manner of 
input variables – site orientation, soiling, 
irradiance, etc – but it can’t be expected to be 
perfect. Forecasting generation is an 
imprecise science, so what are the hopes of 
guaranteeing it? It’s especially tough when the 
technology changes from one year to the next.

“We are seeing some technology getting 
performance guaranteed that is brand new, 
like bifacial [panels],” says Martell at GSES. 
“That’s interesting to me.” 

smaller situations is it’s harder to determine 
exactly how much energy will be produced 
– and there is less money involved with 
which to negotiate specific terms. 

Jarnason says the vast majority of  
100kW solar systems sold last year would 
have included a five-year whole-of-system 
warranty. “All that means, though, is  
if your inverter fails it will be replaced 
free of charge,” he says. “You will not  
be recompensed for the energy you  
lost during the time it took to replace  
the inverter.” 

Every system sold in Australia must 
include an energy estimation, and some 
installers will offer “a lowball guarantee of 
some form”, he says, and agree to pay up to 
‘x’ dollars if a system doesn’t produce, say, 
90% of that estimated energy. “But in order 
to get [the guarantee] you also have to sign 
an annual or five-year O&M contract,” he 
says. “Some of the bigger installers are doing 
that, but it’s still a minority. Residentially, 
it’s basically non-existent.”

Larger commercial systems are not 
covered by Australian consumer law, but 
residential systems are. They are sold with 
25-year panel warranties, 5-to-10-year 
inverter warranties and 5-year whole-of-
system warranties. 

Under Australian consumer law it 
explicitly says if a system fails within the 
warranty period – five years – the supplier 
of the system has to “make good”, which 
means replacing the hardware and also 
paying for any loss of energy generation. 
“And I know of a number of companies who 
have paid on that basis,” Jarnason says, 
“even though there was no performance 
guarantee attached to it.”

The big question is: do owners of 
residential systems know anything at all 
about how their systems are performing? 
Sadly not, in all likelihood, unless they have 
an energy management system 
piggybacking on their system. That’s where 
Jarnason comes in. Solar Analytics 
hardware and software will tip owners of 
systems big and small off as soon as there is 
a quiver of suboptimal performance 
anywhere between the panel and plugs.

“We saved our customers 10GWh last year 
and got a number of our resellers to refund 
them money for systems they didn’t repair 
fast enough,” Jarnason says. “We can reduce 
the time it takes to repair a defective site 
from over 90 days to under 30 days.”

Solar Analytics is monitoring more than 
half of new systems over 100kW, Jarnason 
says, and the average ratio of actual 
performance to expected performance in 
the monitored fleet is “very close to 100%”.

SunWiz research shows about 50% of 
residential sites in Australia are 
underperforming; and average performance 
is estimated at 80%.

NO STANDARD, YET
Unlike some commonly-used binding 
agreements – rental tenancy agreements, for 
example – there is no government agency-
issued template for solar system performance 
guarantees, says Flaherty at Green Energy 
Technologies. “Most performance 
guarantees are a legally binding document 
but there is not really a forum or facility for 
people to get some traction on that, other 
than the courts,” he says.

There is also the possibility a system 
owner will confuse the obligations of an 
installer with those of a manufacturer.  

A faulty panel will be replaced under 
warranty, but there is no similar recourse 
offered by a manufacturer for production 
lows that have lasted months or years. 

Lots of installers may have found 
themselves in trouble over the years for 
overpromising on the delivery of systems 
but most won’t have delivered written 
performance guarantees. It’s especially true 
in a market where some installers are here 
today, gone tomorrow.

“A lot of companies will sell from 
Melbourne into North Queensland, for 
example, and those types of companies rarely 
offer a performance guarantee because they 
have no means to service that down or outage 
going forward,” says Flaherty. “Some of them 
will pay to get the system back online again if 
there is a fault, but rarely will they hold 
themselves accountable for the day-to-day 
delivery of that system.”

EXPERIENCE COUNTS
Installers at the big end of town have been 
working on multi-megawatt projects for 
long enough to understand the risk written 
into performance guarantees. 

“You’ve got to manage your client’s 
expectations,” says David Naismith, chief 

Even at utility scale it’s an 
insurance product that, once 
you get your head around it, 
it’s questionable whether you 
want to spend that money.

Stefan Jarnason, Solar Analytics
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ASSET MANAGEMENT

supply chain. Resulting procurement 
timings are long and maintenance costly.

After a brief market overview it becomes 
obvious that even though Australia is a vast 
country with exceptional solar and wind 
resources it is a challenging environment for 
investment that requires strong expertise 
and hands on management. 

From the investor’s perspective, in order 
to ensure the successful completion and 
entry into operation of a project – and hence 
achieve investment targets – investors and 
asset owners need to build the right strategy 
to optimize the performance and operation 
of the project and ensure its capabilities to 
reach those targets.

CHALLENGES AHEAD
Rather than a traditional short-term 
investment approach where taking projects 
from construction into operation combined 
with appropriate fi nancial structuring leads 
to attractive investment returns, successful 
investment in the Australian market is 
proving to require a longer-term and deeper 
management perspective. 

Focused hands-on asset management and 
monitoring – during and after construction, 

ensuring compliance with the technical 
standards and industry best practices – are 
critical to drive projects that anticipate 
rather than only react to regulatory and 
market requirements and changes. 

In order to build the right strategy, the 
fi rst step must be to identify and 
di  erentiate the main stakeholders involved 
in the project operation:
Asset owner: Typically, an asset owner 
will be a fi nancial investor with strong 
experience in evaluating project risks and 
negotiating fi nancing and transaction 
contracts with a senior high-cost team. 
Often the asset owner will rely on external 
expert advisors to support this execution 
process, but after acquiring the asset may or 
may not have the experience or resources to 
manage all facets of the operational 
supervision and management of their assets.
Asset manager (AM): Asset management 
is the ongoing management of fi nancial, 
commercial and administrative tasks 
necessary to ensure optimal fi nancial 
performance of an asset. While this may be 
carried out by the asset owner, the need for 

wide-ranging expertise in the technical, 
fi nancial, monitoring, market trading and 
compliance elements of a project have made 
outsourcing of this function to dedicated 
service providers is the staple in most 
mature renewable energy markets.
EPC contractor (EPC): Engineering, 
procurement and construction (EPC) is a 
particular form of contracting arrangement 
used in some industries where the EPC 
contractor is made responsible for all the 
activities to project conclusion, from design, 
procurement, construction and 
commissioning to handover of the project to 
the asset owner. EPCs typically provide 
wide-scope performance and defect 
warranties during the fi rst two years of plant 
operation, making this a critical period for 
the asset owner to ensure that it identifi es all 
potential asset issues before “fi nal 
acceptance” of the asset from the EPC.
O&M contractor (O&M): Following the 
construction process, operations and 
maintenance is a set of activities of technical 
nature that enable power plants to produce 
energy in line with pre-agreed key 
performance indicators (KPIs). Typically, 
O&M contractors will provide strong 

service level commitments for remediation 
of asset issues, but with limited covenant 
strength relative to the asset value and, in 
the absence of asset management, it can be 
di�  cult to validate the performance of these 
service level commitments.

In relation to the project timelines, the 
EPC contractor will typically be involved in 
the project operation during the two years 
following practical completion, to cover the 
warranty period of the project. In parallel, 
operation and maintenance and asset 
management will look after the project 
following the commissioning phase.

The operation of the project from the O&M 
and AM perspective covers a wide range of 
activities that can be split as follows:
Asset management: Project monitoring, 
contract management, market participation, 
operations management, regulatory 
compliance, stakeholder management, 
fi nance and accounting.
Operation and management: preventive 
and corrective maintenance, performance 
monitoring, HSE management, landscape 
and environmental management, spare 
parts management.

PROJECT OVERVIEW
The variety of activities included to ensure the 
proper operation of the plants in the asset 
management, and operation and maintenance, 
highlights the fact that assets are not self-
maintained, and there is life after the project 
commissioning. In most scenarios, asset 

P
H

O
T

O
: S

Y
M

B
IO

S
IS

 A
U

S
T

R
A

L
IA

/S
H

U
T

T
E

R
S

T
O

C
K

.C
O

M

PARTNERS’ TASKS

EPC

Pre-construction 
review

Project lifetime

AM & O&M

Construction 
start

Completion

PAC

IAC

FAC

Outsourcing asset management has become the 
staple in most mature renewable energy markets

www.ecogeneration.com.au   ecogeneration  June 2019  /  61

ECO0619_060-063_FEA Solar Asset managment.indd   61 9/5/19   9:40 am

ASSET MANAGEMENT

the already overloaded system to meet this 
level of demand. In fact, electricity supply 
only comes under pressure for a few hours 
on just a few days of extreme high 
temperature each year.

Australia’s electricity system can 
therefore be pictured as unique in terms of 
its long distances, low density and long, thin 
structure – and its small demand – in 
comparison to the continuously increasing 
generation pipeline. 

From the investment point of view, these 
considerations lead to challenges with 
potentially signifi cant fi nancial impacts, 
such as declining marginal loss factors 
(MLFs), project curtailment and more 
onerous grid connection requirements. 

All these issues are present before raising 
the pure logistical challenges associated 
with the country’s remote location in 
relation to other mature markets and the 
individual remote situations of most plant 
locations, often far from a readily available 

A
ustralia is undergoing a dramatic 
structural shift in its energy 
generating base as coal moves 

toward its inevitable shutdown and is 
replaced with competitive clean technology. 

In 2018 the percentage contribution of 
renewable energy to total annual electricity 
generation was 21% against 13.47% in 2014 
(the equivalent of an additional 16,595GWh 
from renewable sources), and this is just the 
beginning. By the end of 2018, 14.5GW of 
new generation was under construction or 
fi nancially committed. A series of new state 
government programs suggest that 2019 will 
eclipse the records set in 2018. 

Even though the numbers look very 
positive for the renewable energy industry, 
it is important to learn from the mistakes 

The future of Australia’s clean energy fleet relies on decisions 

made today, writes Beatriz Toribio López of asset 

management services company Blueshore.

Caring for the 
next generation

made in more mature markets and keep in 
mind the complexity of Australia not only as 
a market but also as a country. 

Australia represents a challenge in so 
many di� erent ways that it is di�  cult to 
identify another market that fully compares. 
Australia is home to the world’s longest 
interconnected power system – from Port 
Douglas in Queensland to Port Lincoln in 
South Australia – a distance of around 
5,000km, as opposed to many European 
countries where the transmission network 
is meshed and of far higher density. 

From the generation/demand perspective, 
a typical level of demand for electricity 
across the NEM is about 25,000MW on a 
business day of average temperatures – and 
there is currently ample supply available in 
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supply chain. Resulting procurement 
timings are long and maintenance costly.

After a brief market overview it becomes 
obvious that even though Australia is a vast 
country with exceptional solar and wind 
resources it is a challenging environment for 
investment that requires strong expertise 
and hands on management. 

From the investor’s perspective, in order 
to ensure the successful completion and 
entry into operation of a project – and hence 
achieve investment targets – investors and 
asset owners need to build the right strategy 
to optimize the performance and operation 
of the project and ensure its capabilities to 
reach those targets.

CHALLENGES AHEAD
Rather than a traditional short-term 
investment approach where taking projects 
from construction into operation combined 
with appropriate fi nancial structuring leads 
to attractive investment returns, successful 
investment in the Australian market is 
proving to require a longer-term and deeper 
management perspective. 

Focused hands-on asset management and 
monitoring – during and after construction, 

ensuring compliance with the technical 
standards and industry best practices – are 
critical to drive projects that anticipate 
rather than only react to regulatory and 
market requirements and changes. 

In order to build the right strategy, the 
fi rst step must be to identify and 
di  erentiate the main stakeholders involved 
in the project operation:
Asset owner: Typically, an asset owner 
will be a fi nancial investor with strong 
experience in evaluating project risks and 
negotiating fi nancing and transaction 
contracts with a senior high-cost team. 
Often the asset owner will rely on external 
expert advisors to support this execution 
process, but after acquiring the asset may or 
may not have the experience or resources to 
manage all facets of the operational 
supervision and management of their assets.
Asset manager (AM): Asset management 
is the ongoing management of fi nancial, 
commercial and administrative tasks 
necessary to ensure optimal fi nancial 
performance of an asset. While this may be 
carried out by the asset owner, the need for 

wide-ranging expertise in the technical, 
fi nancial, monitoring, market trading and 
compliance elements of a project have made 
outsourcing of this function to dedicated 
service providers is the staple in most 
mature renewable energy markets.
EPC contractor (EPC): Engineering, 
procurement and construction (EPC) is a 
particular form of contracting arrangement 
used in some industries where the EPC 
contractor is made responsible for all the 
activities to project conclusion, from design, 
procurement, construction and 
commissioning to handover of the project to 
the asset owner. EPCs typically provide 
wide-scope performance and defect 
warranties during the fi rst two years of plant 
operation, making this a critical period for 
the asset owner to ensure that it identifi es all 
potential asset issues before “fi nal 
acceptance” of the asset from the EPC.
O&M contractor (O&M): Following the 
construction process, operations and 
maintenance is a set of activities of technical 
nature that enable power plants to produce 
energy in line with pre-agreed key 
performance indicators (KPIs). Typically, 
O&M contractors will provide strong 

service level commitments for remediation 
of asset issues, but with limited covenant 
strength relative to the asset value and, in 
the absence of asset management, it can be 
di�  cult to validate the performance of these 
service level commitments.

In relation to the project timelines, the 
EPC contractor will typically be involved in 
the project operation during the two years 
following practical completion, to cover the 
warranty period of the project. In parallel, 
operation and maintenance and asset 
management will look after the project 
following the commissioning phase.

The operation of the project from the O&M 
and AM perspective covers a wide range of 
activities that can be split as follows:
Asset management: Project monitoring, 
contract management, market participation, 
operations management, regulatory 
compliance, stakeholder management, 
fi nance and accounting.
Operation and management: preventive 
and corrective maintenance, performance 
monitoring, HSE management, landscape 
and environmental management, spare 
parts management.

PROJECT OVERVIEW
The variety of activities included to ensure the 
proper operation of the plants in the asset 
management, and operation and maintenance, 
highlights the fact that assets are not self-
maintained, and there is life after the project 
commissioning. In most scenarios, asset 
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the already overloaded system to meet this 
level of demand. In fact, electricity supply 
only comes under pressure for a few hours 
on just a few days of extreme high 
temperature each year.

Australia’s electricity system can 
therefore be pictured as unique in terms of 
its long distances, low density and long, thin 
structure – and its small demand – in 
comparison to the continuously increasing 
generation pipeline. 

From the investment point of view, these 
considerations lead to challenges with 
potentially signifi cant fi nancial impacts, 
such as declining marginal loss factors 
(MLFs), project curtailment and more 
onerous grid connection requirements. 

All these issues are present before raising 
the pure logistical challenges associated 
with the country’s remote location in 
relation to other mature markets and the 
individual remote situations of most plant 
locations, often far from a readily available 

A
ustralia is undergoing a dramatic 
structural shift in its energy 
generating base as coal moves 

toward its inevitable shutdown and is 
replaced with competitive clean technology. 

In 2018 the percentage contribution of 
renewable energy to total annual electricity 
generation was 21% against 13.47% in 2014 
(the equivalent of an additional 16,595GWh 
from renewable sources), and this is just the 
beginning. By the end of 2018, 14.5GW of 
new generation was under construction or 
fi nancially committed. A series of new state 
government programs suggest that 2019 will 
eclipse the records set in 2018. 

Even though the numbers look very 
positive for the renewable energy industry, 
it is important to learn from the mistakes 

The future of Australia’s clean energy fleet relies on decisions 

made today, writes Beatriz Toribio López of asset 

management services company Blueshore.

Caring for the 
next generation

made in more mature markets and keep in 
mind the complexity of Australia not only as 
a market but also as a country. 

Australia represents a challenge in so 
many di� erent ways that it is di�  cult to 
identify another market that fully compares. 
Australia is home to the world’s longest 
interconnected power system – from Port 
Douglas in Queensland to Port Lincoln in 
South Australia – a distance of around 
5,000km, as opposed to many European 
countries where the transmission network 
is meshed and of far higher density. 

From the generation/demand perspective, 
a typical level of demand for electricity 
across the NEM is about 25,000MW on a 
business day of average temperatures – and 
there is currently ample supply available in 
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Performance monitoring: Driving asset 
management decisions through data to 
prevent failures. 

Data analysis, and the use and 
understanding of the right metrics and key 
performance indicators, can help to 
minimize loss of production through a 
prompt identification of faults that may 
require corrective maintenance. 

As above, this is critically important 
where procurement is more challenging 
and such monitoring and fault anticipation 
should not be left only in the hands of 
O&M or EPC contractors, who typically 
stand to bear additional costs when such 
issues are identified.
Capital expenditure and operating 

expenditure management: 
Proactively planning operational and 
capital costs, and the management of 
reactive costs through preventative actions 
– that is, reducing corrective maintenance 
through investment on preventive 
maintenance and data analysis.
Learning from experience: Learning from 
failures and understanding an asset’s 
common failure modes, the effect of faults 
and the steps to be taken for a prompt 
resolution. Asset managers overseeing 
multiple assets may bring the benefit of 
applying knowledge from fault identification 
or resolution across multiple assets enabling 
anticipation of up-coming issues.

SHARED OBJECTIVE
With all the above, the role of an asset 
manager is to facilitate the successful and 
high-quality operation of the projects on 
behalf of the asset owners. 

This approach is critical in a strongly 
regulated industry where any failure of the 
renewable energy generators to meet 
compliance standards could be the trigger 
for further escalation in regulatory 
impediments to investment. 

That is something no-one in the 
industry wants to see happen.

Failure to manage and comply with 
critical issues such as market 
participation, development approval or 
health and safety could not only affect a 
single project but the industry as a whole.

It is the owner’s responsibility to 

ensure assets are properly managed. 
Australia’s renewable industry has 

achieved a remarkable feat, funding and 
building a multibillion-dollar multi-
gigawatt-scale generating fleet within not 
much more than 24 months. 

However, the successful integration 
and operation of the first generation of 
renewable energy generators will be the 
crucial driver to successful acceptance of 
renewables in the market, and the first 
step in a smooth shift in Australia’s 
energy infrastructure to bring 
competitive clean technology. 

It is not the past 24 months of growth 
that will define Australia’s generation mix 
but the next 24 years, and more, of high-
quality management and performance of 
our asset fleet. 
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Beatriz Toribio López has over seven years worth of experience 
in the renewable energy sector, including monitoring systems, 
contract and site management and operations supervision for 
solar sites. Beatriz has postgraduate qualifications in industrial 
engineering, renewable energies and business practices.

Blueshore provides asset management services for renewable 
energy assets. The company has provided technical, financial 
and commercial asset management services to more than 
750MW of projects across Europe and Australia.
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Enforcing contractual terms and 

supervising the contractor’s operations: 
It is becoming vital in a market where the 
resources (manpower and equipment) are 
quite limited and competitiveness is forcing 
contractors in some cases to cut corners in 
order to match the “market price”. 

Anticipating and pre-diagnosing faults 
and equipment failures, sometimes even 
in very low-cost components, is 
especially critical in the Australian 
context due to procurement timelines 
and site sizes meaning hundreds of 
thousands of dollars can be at stake when 
an asset owner, or its contractor, is ill 
prepared for a failure event.

owners may not be prepared to cover all the 
different areas that require their attention and 
rely on EPC and O&M contracts alone, 
without hands-on asset management. This 
however can lead to a failure from asset 
owners to benefit from the contractual 
protections and service level obligations. 

Filling the gaps between the different 
parties involved in the project — and 
coordinating the operations on site  
— will become vital to ensure all  
scenarios are correctly managed during  
the project lifecycle.

WHERE THERE’S OVERLAP
Despite the different scope of work, there is a 
degree of overlap between the AM and O&M 
roles. Asset managers must have a technical 
background to be able to supervise the 
operations on site by the different stakeholders 
(O&Ms, EPCs, network service providers, etc). 

Without understanding the physical 
engineering requirements, the complexity of 
the construction and maintenance contracts, 
and the impact on the financial performance, 
an asset manager will be ill equipped to 
identify and enforce contractual projections 
and service level obligations to ensure optimal 
investment outcomes. 

On the other hand, O&M contractors 
should be able to combine technical expertise 
with a good understanding of the commercial 
and financial side of the project, and how a 
low performance in relation to their 
contractual responsibilities can be translated 
to availability-liquidated damages or 
performance-liquidated damages.

A GENERATOR’S PRIORITIES
Focusing on the Australian industry, and the 
challenges projects are facing due to the 
particularities of this market – beyond the 
already known issues such as generator 
performance standards, marginal loss factor 
and all the difficulties around the 

commissioning process – there are 
important topics that require the generator’s 
attention through the project lifecycle. 

From the asset management perspective, 
a key factor in an asset owner’s capability to 
optimise the value from its investments is 
establishing the right strategy around life 
expectancy and the risks associated as the 
asset degrades. Optimising each phase of  
an asset throughout its entire lifecycle and 
anticipating developments are effective 
ways of increasing returns and reducing risk 
exposure, using the following strategies:
Project compliance maintenance: 

Managing and reviewing project 
documentation to ensure assets withstand 
the electrical, environmental and 
operational demands that will be placed 
upon them play a fundamental role to 
guarantee the long-term project health. 

Identifying changes to technical 
conditions at site during the evolution of a 
plant in operation may be critical to 
avoiding major compliance risks, 
particularly in the areas of health and 
safety, manufacturer warranties and 
development approvals, not to mention 
generator performance standards 
compliance. Significant recent regulatory 
tightening around qualification of 
contractor personnel in Queensland is 
indicative of the regulatory focus on 
quality standards in the industry. 

In a similar way, ensuring that plants 
deliver compliance with grid and energy 
market standards, not only at 
commissioning but through operational 
life, will be critical to seeing those 
standards evolve to encourage rather than 
supress the industry. 
Operations management and supervision: 

Awareness of where an asset sits along its 
operations phase, and understanding what 
this means in regard to site health and how 
this relates to the contractual requirements.

Asset owner

Asset manager

SPV

EPC
agreement

O&M
agreement

Lease
agreement

InsuranceGrid connection 
agreement

Power purchase 
agreement

STAKEHOLDER OVERVIEW

The role of an asset 
manager is to 
facilitate the 
successful and  
high-quality operation 
of projects
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Performance monitoring: Driving asset 
management decisions through data to 
prevent failures. 

Data analysis, and the use and 
understanding of the right metrics and key 
performance indicators, can help to 
minimize loss of production through a 
prompt identification of faults that may 
require corrective maintenance. 

As above, this is critically important 
where procurement is more challenging 
and such monitoring and fault anticipation 
should not be left only in the hands of 
O&M or EPC contractors, who typically 
stand to bear additional costs when such 
issues are identified.
Capital expenditure and operating 

expenditure management: 
Proactively planning operational and 
capital costs, and the management of 
reactive costs through preventative actions 
– that is, reducing corrective maintenance 
through investment on preventive 
maintenance and data analysis.
Learning from experience: Learning from 
failures and understanding an asset’s 
common failure modes, the effect of faults 
and the steps to be taken for a prompt 
resolution. Asset managers overseeing 
multiple assets may bring the benefit of 
applying knowledge from fault identification 
or resolution across multiple assets enabling 
anticipation of up-coming issues.

SHARED OBJECTIVE
With all the above, the role of an asset 
manager is to facilitate the successful and 
high-quality operation of the projects on 
behalf of the asset owners. 

This approach is critical in a strongly 
regulated industry where any failure of the 
renewable energy generators to meet 
compliance standards could be the trigger 
for further escalation in regulatory 
impediments to investment. 

That is something no-one in the 
industry wants to see happen.

Failure to manage and comply with 
critical issues such as market 
participation, development approval or 
health and safety could not only affect a 
single project but the industry as a whole.

It is the owner’s responsibility to 

ensure assets are properly managed. 
Australia’s renewable industry has 

achieved a remarkable feat, funding and 
building a multibillion-dollar multi-
gigawatt-scale generating fleet within not 
much more than 24 months. 

However, the successful integration 
and operation of the first generation of 
renewable energy generators will be the 
crucial driver to successful acceptance of 
renewables in the market, and the first 
step in a smooth shift in Australia’s 
energy infrastructure to bring 
competitive clean technology. 

It is not the past 24 months of growth 
that will define Australia’s generation mix 
but the next 24 years, and more, of high-
quality management and performance of 
our asset fleet. 
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in the renewable energy sector, including monitoring systems, 
contract and site management and operations supervision for 
solar sites. Beatriz has postgraduate qualifications in industrial 
engineering, renewable energies and business practices.

Blueshore provides asset management services for renewable 
energy assets. The company has provided technical, financial 
and commercial asset management services to more than 
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Enforcing contractual terms and 

supervising the contractor’s operations: 
It is becoming vital in a market where the 
resources (manpower and equipment) are 
quite limited and competitiveness is forcing 
contractors in some cases to cut corners in 
order to match the “market price”. 

Anticipating and pre-diagnosing faults 
and equipment failures, sometimes even 
in very low-cost components, is 
especially critical in the Australian 
context due to procurement timelines 
and site sizes meaning hundreds of 
thousands of dollars can be at stake when 
an asset owner, or its contractor, is ill 
prepared for a failure event.

owners may not be prepared to cover all the 
different areas that require their attention and 
rely on EPC and O&M contracts alone, 
without hands-on asset management. This 
however can lead to a failure from asset 
owners to benefit from the contractual 
protections and service level obligations. 

Filling the gaps between the different 
parties involved in the project — and 
coordinating the operations on site  
— will become vital to ensure all  
scenarios are correctly managed during  
the project lifecycle.

WHERE THERE’S OVERLAP
Despite the different scope of work, there is a 
degree of overlap between the AM and O&M 
roles. Asset managers must have a technical 
background to be able to supervise the 
operations on site by the different stakeholders 
(O&Ms, EPCs, network service providers, etc). 

Without understanding the physical 
engineering requirements, the complexity of 
the construction and maintenance contracts, 
and the impact on the financial performance, 
an asset manager will be ill equipped to 
identify and enforce contractual projections 
and service level obligations to ensure optimal 
investment outcomes. 

On the other hand, O&M contractors 
should be able to combine technical expertise 
with a good understanding of the commercial 
and financial side of the project, and how a 
low performance in relation to their 
contractual responsibilities can be translated 
to availability-liquidated damages or 
performance-liquidated damages.

A GENERATOR’S PRIORITIES
Focusing on the Australian industry, and the 
challenges projects are facing due to the 
particularities of this market – beyond the 
already known issues such as generator 
performance standards, marginal loss factor 
and all the difficulties around the 

commissioning process – there are 
important topics that require the generator’s 
attention through the project lifecycle. 

From the asset management perspective, 
a key factor in an asset owner’s capability to 
optimise the value from its investments is 
establishing the right strategy around life 
expectancy and the risks associated as the 
asset degrades. Optimising each phase of  
an asset throughout its entire lifecycle and 
anticipating developments are effective 
ways of increasing returns and reducing risk 
exposure, using the following strategies:
Project compliance maintenance: 

Managing and reviewing project 
documentation to ensure assets withstand 
the electrical, environmental and 
operational demands that will be placed 
upon them play a fundamental role to 
guarantee the long-term project health. 

Identifying changes to technical 
conditions at site during the evolution of a 
plant in operation may be critical to 
avoiding major compliance risks, 
particularly in the areas of health and 
safety, manufacturer warranties and 
development approvals, not to mention 
generator performance standards 
compliance. Significant recent regulatory 
tightening around qualification of 
contractor personnel in Queensland is 
indicative of the regulatory focus on 
quality standards in the industry. 

In a similar way, ensuring that plants 
deliver compliance with grid and energy 
market standards, not only at 
commissioning but through operational 
life, will be critical to seeing those 
standards evolve to encourage rather than 
supress the industry. 
Operations management and supervision: 

Awareness of where an asset sits along its 
operations phase, and understanding what 
this means in regard to site health and how 
this relates to the contractual requirements.
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ENERGY EFFICIENCY

AIR-CON CRAZY
Singapore is touted as an air-con success 
story, where the cooling technology drove 
productivity by effectively removing the 
burden of stifling afternoon heat. In 
regions where the seasons are more 
pronounced, however, it’s common for 
interiors to be unreasonably cold in 
summer. If the rest of the world goes air-
con crazy and catches the west’s over-
cooling bug, there will be trouble.

To cool an interior effectively it pays to 
understand how air-con works, but many 
owners operate units inefficiently simply 
because they don’t know better. In a humid 
climate it’s common to over-cool in order to 
cause condensation and remove moisture 
from the air; more energy is then required 
to reheat the air. Cooling also elicits a 
positive emotional response, where 
shoppers who are greeted by a refrigerated 
current are grateful for a retailer’s 
benevolence and “air of luxury”. Cash 
registers ring in favourable response, and 

store-owners shrug off high power bills. 
That doesn’t help anyone in the long run.

Government owners of power 
infrastructure are aware that cooling drives 
peak consumption, and replacement of 
energy-hungry air-con units with efficient 
ones would offset expensive grid upgrades. 
“It’s an incredibly expensive load for the 
grid to serve,” Campbell says. 

“If you let people buy inefficient equipment 
you have to put in energy infrastructure that 
you can’t recover from consumers because 
you have to subsidise the cost of retail 
electricity – it all becomes very dysfunctional 
and we hope we are opening people’s eyes to 
some of those problems.”

The room AC segment is the biggest and 
“most dysfunctional” sector in air-
conditioning, Campbell says. About 70% of 
the world’s production is out of China, and 
two companies account for half of that. 

“You’ve got a mass industry that isn’t 
innovating and controls most of the 
channels to market.” 

There’s an opportunity to clean things up.
Campbell is well received by policy-

makers in Indian government, he says, 
because they understand the impact to their 
electricity system of becoming the world’s 
largest air-conditioning market at some 
point in the future. But from a consumer 
perspective, “people just want access to 
cooling – it’s a step into the middle class, 
and there is huge pent-up demand.”

You can neutralise the impact of that 
ramp-up in adoption if you have a 
technology that has five-times lower climate 
impact, he says. “Our criteria was set by the 
need to neutralise the environmental impact 
of cooling, so you can satiate the demand out 
to 2050 but have lower environment impact 
than today’s cooling systems.” P
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“If you let people buy inefficient equipment you 
have to put in energy infrastructure you can’t 
recover from consumers — it’s very dysfunctional.”
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Above: It’s hot in Mumbai but many locals there are 
inclined to gloss over an air-con unit’s energy 
efficiency credentials and buy on price alone.
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Big prize money is on offer to lure the air-conditioner industry towards engineering a seriously 

efficient mainstream solution. Iain Campbell of the Rocky Mountain Institute has an update.

C
alm and comfortable is the optimum 
setting for mankind, and for many 
that means air-conditioning. That’s 

all very well, when the electricity that 
powers AC units is of the green variety. 
Alas, too often it is not. Many of us aren’t too 
bothered about that, however, and over the 
decades air-conditioning has become 
customary in the rich world.

About 75% of properties in Australia are 
air-conditioned; in Japan and the United 
States, more than 90%. Such high levels of 
penetration in temperate, variable climates 
is what Rocky Mountain Institute senior 
fellow Iain Campbell calls “comfort 
cooling”, where air-con, let’s face it, is a bit 
of a luxury. 

“Yes, there are days [in those countries] 
when it’s really hot and days when it’s 
really humid,” he says, “but generally it’s 
not the tropics.” 

It’s the next, far bigger wave of adoption 

we need to worry about, in regions where 
populations are massive, the climate is hot 
– searing at times – and consumers aspire to 
developed-world levels of comfort. 

There are 2.8 billion people who live in 
such regions, Campbell says, and as they 
climb the income ladder to the point where 
luxuries such as televisions and mobile 
phones become affordable, you can bet they 
will pull the trigger on installing an air-con 
unit. “We haven’t seen anything yet, and it’s 
coming fast.”

The bulge in demand for cheap, 
inefficient air-con units will push up 
demand for electricity in countries with 
dirty generation, and that’s not good. 

To solve the problem a partnership of 
sponsors, businesses and government 
bodies has backed the Global Cooling Prize, 
a $US3 million lure to industry to come up 
with affordable room air-conditioning 
technology that can be easily installed to 

suit a 90-square-metre residence but has 
five-times less climate impact, and uses 
4.5-times less energy, than a popular 
benchmark unit.

POWER DOWN
So far, Campbell is optimistic. “We are 
uncovering a lot of things that are coming 
to the prize from a different direction, and 
we’re hoping to be able to take a pretty 
good cross-section of those technologies 
through to prototype,” says Campbell, who 
has 30 years’ experience in the cooling 
industry on the product engineering and 
manufacturing side. 

It’s possible to find a room AC unit that 
achieves 3.5-times lower climate impact 
than the benchmark chosen for the prize but 
the game now is to push energy use even 
lower. “We’re going to see multiple 
pathways to getting to the five-times criteria 
– and beyond,” he says. “We want to see 
diverse technology.”

Next, it becomes a case of explaining the 
value of energy savings to consumers, so 
they’ll spend more on efficient units today 
knowing that they will spend less on 
electricity tomorrow. This is where 
governments can step in with efficiency 
standards, he says, which become an 
incentive to manufacturers as they compete 
for energy-conscious consumers. 

“Time after time the pricing of those more 
efficient units comes down, and that’s where 
mass market production is now occurring,” 
says Campbell, who was in Australia in 
March to present to the Australian Institute 
of Refrigeration, Air-conditioning and 
Heating refrigeration conference.

The winner of the Global Cooling Prize 
will take $US1 million and 10 finalists will 
be awarded $US200,000 each. 

Entries close mid-August.

Air-con must clean up  
its act before billions  
indulge ‘comfort cooling’

Above: Yes, it’s hot in Sri Lanka, but some buildings are so plastered with air-con units they look like something a 
kid has created in Minecraft. Fewer more efficient units would be a better option all round.
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story, where the cooling technology drove 
productivity by effectively removing the 
burden of stifling afternoon heat. In 
regions where the seasons are more 
pronounced, however, it’s common for 
interiors to be unreasonably cold in 
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climate it’s common to over-cool in order to 
cause condensation and remove moisture 
from the air; more energy is then required 
to reheat the air. Cooling also elicits a 
positive emotional response, where 
shoppers who are greeted by a refrigerated 
current are grateful for a retailer’s 
benevolence and “air of luxury”. Cash 
registers ring in favourable response, and 

store-owners shrug off high power bills. 
That doesn’t help anyone in the long run.

Government owners of power 
infrastructure are aware that cooling drives 
peak consumption, and replacement of 
energy-hungry air-con units with efficient 
ones would offset expensive grid upgrades. 
“It’s an incredibly expensive load for the 
grid to serve,” Campbell says. 

“If you let people buy inefficient equipment 
you have to put in energy infrastructure that 
you can’t recover from consumers because 
you have to subsidise the cost of retail 
electricity – it all becomes very dysfunctional 
and we hope we are opening people’s eyes to 
some of those problems.”

The room AC segment is the biggest and 
“most dysfunctional” sector in air-
conditioning, Campbell says. About 70% of 
the world’s production is out of China, and 
two companies account for half of that. 

“You’ve got a mass industry that isn’t 
innovating and controls most of the 
channels to market.” 

There’s an opportunity to clean things up.
Campbell is well received by policy-

makers in Indian government, he says, 
because they understand the impact to their 
electricity system of becoming the world’s 
largest air-conditioning market at some 
point in the future. But from a consumer 
perspective, “people just want access to 
cooling – it’s a step into the middle class, 
and there is huge pent-up demand.”

You can neutralise the impact of that 
ramp-up in adoption if you have a 
technology that has five-times lower climate 
impact, he says. “Our criteria was set by the 
need to neutralise the environmental impact 
of cooling, so you can satiate the demand out 
to 2050 but have lower environment impact 
than today’s cooling systems.” P
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“If you let people buy inefficient equipment you 
have to put in energy infrastructure you can’t 
recover from consumers — it’s very dysfunctional.”
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Above: It’s hot in Mumbai but many locals there are 
inclined to gloss over an air-con unit’s energy 
efficiency credentials and buy on price alone.
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Big prize money is on offer to lure the air-conditioner industry towards engineering a seriously 

efficient mainstream solution. Iain Campbell of the Rocky Mountain Institute has an update.
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setting for mankind, and for many 
that means air-conditioning. That’s 

all very well, when the electricity that 
powers AC units is of the green variety. 
Alas, too often it is not. Many of us aren’t too 
bothered about that, however, and over the 
decades air-conditioning has become 
customary in the rich world.

About 75% of properties in Australia are 
air-conditioned; in Japan and the United 
States, more than 90%. Such high levels of 
penetration in temperate, variable climates 
is what Rocky Mountain Institute senior 
fellow Iain Campbell calls “comfort 
cooling”, where air-con, let’s face it, is a bit 
of a luxury. 

“Yes, there are days [in those countries] 
when it’s really hot and days when it’s 
really humid,” he says, “but generally it’s 
not the tropics.” 

It’s the next, far bigger wave of adoption 

we need to worry about, in regions where 
populations are massive, the climate is hot 
– searing at times – and consumers aspire to 
developed-world levels of comfort. 

There are 2.8 billion people who live in 
such regions, Campbell says, and as they 
climb the income ladder to the point where 
luxuries such as televisions and mobile 
phones become affordable, you can bet they 
will pull the trigger on installing an air-con 
unit. “We haven’t seen anything yet, and it’s 
coming fast.”

The bulge in demand for cheap, 
inefficient air-con units will push up 
demand for electricity in countries with 
dirty generation, and that’s not good. 

To solve the problem a partnership of 
sponsors, businesses and government 
bodies has backed the Global Cooling Prize, 
a $US3 million lure to industry to come up 
with affordable room air-conditioning 
technology that can be easily installed to 

suit a 90-square-metre residence but has 
five-times less climate impact, and uses 
4.5-times less energy, than a popular 
benchmark unit.

POWER DOWN
So far, Campbell is optimistic. “We are 
uncovering a lot of things that are coming 
to the prize from a different direction, and 
we’re hoping to be able to take a pretty 
good cross-section of those technologies 
through to prototype,” says Campbell, who 
has 30 years’ experience in the cooling 
industry on the product engineering and 
manufacturing side. 

It’s possible to find a room AC unit that 
achieves 3.5-times lower climate impact 
than the benchmark chosen for the prize but 
the game now is to push energy use even 
lower. “We’re going to see multiple 
pathways to getting to the five-times criteria 
– and beyond,” he says. “We want to see 
diverse technology.”

Next, it becomes a case of explaining the 
value of energy savings to consumers, so 
they’ll spend more on efficient units today 
knowing that they will spend less on 
electricity tomorrow. This is where 
governments can step in with efficiency 
standards, he says, which become an 
incentive to manufacturers as they compete 
for energy-conscious consumers. 

“Time after time the pricing of those more 
efficient units comes down, and that’s where 
mass market production is now occurring,” 
says Campbell, who was in Australia in 
March to present to the Australian Institute 
of Refrigeration, Air-conditioning and 
Heating refrigeration conference.

The winner of the Global Cooling Prize 
will take $US1 million and 10 finalists will 
be awarded $US200,000 each. 

Entries close mid-August.
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Hybrid or Off-Grid applications of any scale.
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I
n March the Australian Renewable 
Energy Agency (ARENA) in partnership 
with the Australian Energy Market 

Operator (AEMO) announced $9.41 million 
in funding for 11 projects to trial short-term 
forecasting at large-scale wind and solar 
farms on the NEM. Under the market 
changes facilitated by AEMO, wind and 
solar farms will be able to provide their own 
5-minute dispatch forecasts directly to 
AEMO, as opposed to AEMO using its 
internal forecast for each generator. 

The main goal is to reduce frequency 
control ancillary services (FCAS) charges to 
generators, which can exceed $500,000 a year 
for a 100MW solar farm. The industry is more 
than ready for change but can self-forecasting 
outperform AEMO’s current system? 

While fossil fuel, hydro and battery 
generators have excellent control of what 
they can generate and when, the future 
generation capacity of wind and solar farms 
is dependent on local weather variations. 
AEMO forecasts these variations with the 
Australian Wind Energy Forecasting System 
(AWEFS) and the Australian Solar Energy 
Forecasting System (ASEFS) based on 
SCADA data from the generators, satellite 
data and weather models. These forecasts, 
along with current generation, are used for 
5-minute ahead dispatch forecasts which 
each generator must meet.

Due to the imperfect nature of loads and 
generators on the NEM, AEMO routinely 
procures ancillary services to ensure the 
stability and quality of the NEM. These 
services are typically frequency “raise” and 
“lower” requests that add or remove energy 
from the grid to keep the synchronous 

Short-term forecasting at 5-minute 
dispatch intervals is trying to forecast 
micro-β meteorological time scales. The 
chart below shows the relationship between 
the meteorological time scales and 
horizontal length scales for various weather 
events. However, the current inputs to 
AWEFS and ASEFS are on the micro-α and 
meso-gamma length scales, which really 
only allows modelling and forecasting of 
atmospheric variations on the same scales. 

Self-forecasting allows integration of a lot 
more data directly from the systems’ SCADA, 
onsite cameras and sensors around the 
generator. The additional data allows 
sampling and modelling of the atmosphere 
on the micro-β scales, which enables 
accurate forecasting at the 5-minute interval. 

Improved forecasting will allow better 
integration of renewables into the NEM. 
With 45% of the wind and solar capacity 
participating in the trial it is a strong signal 
from the industry that a change is needed. 

machines spinning at 50.00Hz. 
Overestimates by AWEFS and ASEFS 
provided by AEMO potentially mean wind 
and solar generators are unable to perform 
as instructed by AEMO. As a result, AEMO 
has to procure FCAS to make up for the 
energy shortfall, resulting in “causer pays” 
penalties for the generator. Generators are 
effectively paying AEMO to procure FCAS 
due to poor AEMO forecasts.

SELF-FORECASTING FUTURE
AWEFS and ASEFS forecasts rely on low-
dimensional models with limited data from 
the generators. Forecasts for both systems 
have significant components of persistence 
where the forecast models assume the 
generator’s capacity in 5 minutes will be 
largely what it is generating now. Inputs to 
AWEFS and ASEFS are averages per 
“cluster”, which for solar is generally in the 
order of several hundred metres and several 
kilometres for wind farms. 

Short-term forecasting,  
long-term challenge
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Generators stand to gain if investment in forecasting reaps better results than AEMO can deliver.
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n March the Australian Renewable 
Energy Agency (ARENA) in partnership 
with the Australian Energy Market 

Operator (AEMO) announced $9.41 million 
in funding for 11 projects to trial short-term 
forecasting at large-scale wind and solar 
farms on the NEM. Under the market 
changes facilitated by AEMO, wind and 
solar farms will be able to provide their own 
5-minute dispatch forecasts directly to 
AEMO, as opposed to AEMO using its 
internal forecast for each generator. 

The main goal is to reduce frequency 
control ancillary services (FCAS) charges to 
generators, which can exceed $500,000 a year 
for a 100MW solar farm. The industry is more 
than ready for change but can self-forecasting 
outperform AEMO’s current system? 

While fossil fuel, hydro and battery 
generators have excellent control of what 
they can generate and when, the future 
generation capacity of wind and solar farms 
is dependent on local weather variations. 
AEMO forecasts these variations with the 
Australian Wind Energy Forecasting System 
(AWEFS) and the Australian Solar Energy 
Forecasting System (ASEFS) based on 
SCADA data from the generators, satellite 
data and weather models. These forecasts, 
along with current generation, are used for 
5-minute ahead dispatch forecasts which 
each generator must meet.

Due to the imperfect nature of loads and 
generators on the NEM, AEMO routinely 
procures ancillary services to ensure the 
stability and quality of the NEM. These 
services are typically frequency “raise” and 
“lower” requests that add or remove energy 
from the grid to keep the synchronous 

Short-term forecasting at 5-minute 
dispatch intervals is trying to forecast 
micro-β meteorological time scales. The 
chart below shows the relationship between 
the meteorological time scales and 
horizontal length scales for various weather 
events. However, the current inputs to 
AWEFS and ASEFS are on the micro-α and 
meso-gamma length scales, which really 
only allows modelling and forecasting of 
atmospheric variations on the same scales. 

Self-forecasting allows integration of a lot 
more data directly from the systems’ SCADA, 
onsite cameras and sensors around the 
generator. The additional data allows 
sampling and modelling of the atmosphere 
on the micro-β scales, which enables 
accurate forecasting at the 5-minute interval. 

Improved forecasting will allow better 
integration of renewables into the NEM. 
With 45% of the wind and solar capacity 
participating in the trial it is a strong signal 
from the industry that a change is needed. 

machines spinning at 50.00Hz. 
Overestimates by AWEFS and ASEFS 
provided by AEMO potentially mean wind 
and solar generators are unable to perform 
as instructed by AEMO. As a result, AEMO 
has to procure FCAS to make up for the 
energy shortfall, resulting in “causer pays” 
penalties for the generator. Generators are 
effectively paying AEMO to procure FCAS 
due to poor AEMO forecasts.

SELF-FORECASTING FUTURE
AWEFS and ASEFS forecasts rely on low-
dimensional models with limited data from 
the generators. Forecasts for both systems 
have significant components of persistence 
where the forecast models assume the 
generator’s capacity in 5 minutes will be 
largely what it is generating now. Inputs to 
AWEFS and ASEFS are averages per 
“cluster”, which for solar is generally in the 
order of several hundred metres and several 
kilometres for wind farms. 
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Generators stand to gain if investment in forecasting reaps better results than AEMO can deliver.
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figure it out for yourself, although we 
would recommend doing that also. 

GETTING YOUR HANDS ON DC 
ISOLATOR SPECIFICATIONS
Just understanding the theory isn’t 
enough because you need an up-to-date 
manufacturer’s specification to comply. 
Unlike old isolator specifications, DC 
isolator specifications need to include a 
column for normal operation (I(e)) and a 
column for fault conditions (I(make) & 
I(break)). Without this, you can’t apply 
your calculations.

In most cases, manufacturers will find 
it hard to display the required information 
on the side of an isolator because the 
amount of information required will not 
fit in such a small space. For this reason, 
do your calculations before you go to site 
so that you have the correct information at 
your disposal.

As of June 28 this year, isolators installed 
in Australia will need to comply with AS 
60947.3, which is the new Australian 
isolator product standard. Be careful when 
you are checking, though, because 
previously DC isolators were required to 
meet the international product standard 
with a similar name of IEC 60947.3, so it can 
be confusing.

The specifications also need to sight 
utilization category of DC-PV2, whereas 
previously the utilization category needed 
to be a minimum of DC21B. On top of this, 
DC-PV2 and AS 60947.3 need to be printed 
on the front cover of the isolator along with 
other information to be compliant. Section 
8.1.3 of the new CEC Install and Supervise 
Guidelines for Accredited Installers goes 

These calculations should sound 
familiar, because nothing has changed  
with PV array maximum voltage and sizing 
the maximum current. However, the next 
step is new.

SIZE THE ISOLATOR FOR NORMAL 
OPERATION AND FAULT CONDITIONS 
Before amendment two was introduced you 
needed to figure out the current flow 
through the switch on the worst possible 
fault and size it accordingly. 

The worst possible fault on a transformer-
less inverter can have the full load current 
and the PV array maximum voltage flowing 
through the negative circuit, returning 
through the MEN. 

This fault is still possible today but the 
likelihood of it happening is very low.  
So low, that AS/NZS 5033: 2014 amendment 
two now has a new way of sizing the isolator. 

The new way requires you to size the 
isolator twice for transformer-less inverters. 

Firstly for normal operation (referred to 
by the standards as I(e)) and secondly for the 
worst possible fault (referred to by the 
standards as I(make) & I(break)) like in the 
scenario mentioned earlier. 

It’s a win for the industry because we can 
get away with smaller isolators, especially 
on larger commercial systems.

The manufacturers should provide an 
I(make) & I(break) column and an I(e) 
column on their specification. For clearer 
instructions on how to size isolators to  
AS/NZS 5033: 2014 amendment two watch 
the CEC toolbox talk on sizing DC isolators.

You will save yourself a bit of time by 
watching this rather than thumbing 
through your standards and trying to 

into more detail. If you haven’t downloaded 
the most recent CEC guideline released on 
April 15, I would recommend doing to so 
because it will help you meet isolator sizing 
obligations.

Many installers have asked the CEC to 
provide lists of compliant DC isolators in the 
same way we do for solar panel, inverters 
and batteries. At this point in time, the CEC 
has decided not to do this because it would 
be duplicating the Electrical Regulatory 
Authorities Council’s (ERAC) list found at 
equipment.erac.gov.au/Public/. The CEC 
recommends only using isolators on this list 
because some state regulators make it a 
mandatory requirement.

WHAT TO DO NEXT?
Firstly, start using your old stock that 
complies with the international product 
standard IEC 60947.3 because these will no 
longer comply come June 28. Download a 
copy of the latest CEC guidelines from 
www.solaraccreditation.com.au to help you 
get across AS/NZS 5033 amendment 2. Also 
watch the CEC toolbox talks on AS/NZS 
5033 Amendment 2 and Sizing DC isolators 
to help you do your calculations.

At the same time, you should start 
researching isolators that comply to AS 
60947.3 and a good place to start is with the 
ERAC list. When you’ve chosen the isolator, 
gather the relevant specifications and do 
your calculations before you go to site. 

Remember to give yourself a bit of time 
to learn the new procedure, because it 
can take a bit to get your head around the 
new requirements. Finally, make sure 
anyone working for you is across the 
changes as well. 

RULES UPDATE | SOLAR INSTALLER
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S
izing PV isolators has never been the 
easiest thing for sparkies. Sizing 
miniature circuit breakers (MCB) for 

your normal light and power electrical job is 
easy. For light and power jobs, all you need 
to think about is current. Sizing PV isolators 
is much harder because solar installers need 
to juggle the voltage and current based on 
how many panels are installed. 

Rating the DC isolator is not something 
you want to put off until you rock up to a job 
on a Monday morning. Many solar installers 

CALCULATE VOLTAGE  
AND CURRENT
Start by calculating the maximum possible 
volts that the solar array can produce. The 
colder the temperature, the more volts the 
PV panel makes. Find the expected 
minimum daily temperature from the 
Bureau of Meteorology (www.bom.gov.au)  
to get climatic data on the town where you 
are installing. Then you correct the voltage 
that is listed on the solar panel 
specifications. 

There is a quick presentation in the 
technical information section at the Clean 
Energy Council’s solar accreditation website 
on how to do this.

The next step is to calculate how much 
current the PV panels can produce. In real 
life, the sun could give your panels more 
energy than the standard test condition, so 
you need to adjust current value on the solar 
panel specifications. 

To get the current right, multiply the short 
circuit current from the specs sheet by 1.25. 

went through the process of figuring out 
what size isolators to use when they got 
their accreditation. In order to comply, they 
have committed DC isolator configurations 
versus number of panels to memory. The 
problem is, things are about to change. 

As many installers will be aware AS/NZS 
5033: 2014 was amended in the middle of 
last year. There were two parts: 
amendments one and two. Amendment one 
was mandatory at the time of publication 
while amendment two will be mandatory on 
June 28 this year. The second amendment 
details the new way to size an isolator.

There are three things you need to do to 
get ready for the change:
•  Refamiliarize yourself with the 
calculations for PV array maximum voltage 
and the short circuit current;
•  Understand how to size isolators based on 
the new requirements, and;
•  Get your hands on the specifications from 
the isolator manufacturer so you can put the 
theory into practice.

The rules about sizing PV isolators have changed, writes Clean Energy Council  

technical support leader James Patterson, so don’t be caught out.

Know your PV isolator specs
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figure it out for yourself, although we 
would recommend doing that also. 

GETTING YOUR HANDS ON DC 
ISOLATOR SPECIFICATIONS
Just understanding the theory isn’t 
enough because you need an up-to-date 
manufacturer’s specification to comply. 
Unlike old isolator specifications, DC 
isolator specifications need to include a 
column for normal operation (I(e)) and a 
column for fault conditions (I(make) & 
I(break)). Without this, you can’t apply 
your calculations.

In most cases, manufacturers will find 
it hard to display the required information 
on the side of an isolator because the 
amount of information required will not 
fit in such a small space. For this reason, 
do your calculations before you go to site 
so that you have the correct information at 
your disposal.

As of June 28 this year, isolators installed 
in Australia will need to comply with AS 
60947.3, which is the new Australian 
isolator product standard. Be careful when 
you are checking, though, because 
previously DC isolators were required to 
meet the international product standard 
with a similar name of IEC 60947.3, so it can 
be confusing.

The specifications also need to sight 
utilization category of DC-PV2, whereas 
previously the utilization category needed 
to be a minimum of DC21B. On top of this, 
DC-PV2 and AS 60947.3 need to be printed 
on the front cover of the isolator along with 
other information to be compliant. Section 
8.1.3 of the new CEC Install and Supervise 
Guidelines for Accredited Installers goes 

These calculations should sound 
familiar, because nothing has changed  
with PV array maximum voltage and sizing 
the maximum current. However, the next 
step is new.

SIZE THE ISOLATOR FOR NORMAL 
OPERATION AND FAULT CONDITIONS 
Before amendment two was introduced you 
needed to figure out the current flow 
through the switch on the worst possible 
fault and size it accordingly. 

The worst possible fault on a transformer-
less inverter can have the full load current 
and the PV array maximum voltage flowing 
through the negative circuit, returning 
through the MEN. 

This fault is still possible today but the 
likelihood of it happening is very low.  
So low, that AS/NZS 5033: 2014 amendment 
two now has a new way of sizing the isolator. 

The new way requires you to size the 
isolator twice for transformer-less inverters. 

Firstly for normal operation (referred to 
by the standards as I(e)) and secondly for the 
worst possible fault (referred to by the 
standards as I(make) & I(break)) like in the 
scenario mentioned earlier. 

It’s a win for the industry because we can 
get away with smaller isolators, especially 
on larger commercial systems.

The manufacturers should provide an 
I(make) & I(break) column and an I(e) 
column on their specification. For clearer 
instructions on how to size isolators to  
AS/NZS 5033: 2014 amendment two watch 
the CEC toolbox talk on sizing DC isolators.

You will save yourself a bit of time by 
watching this rather than thumbing 
through your standards and trying to 

into more detail. If you haven’t downloaded 
the most recent CEC guideline released on 
April 15, I would recommend doing to so 
because it will help you meet isolator sizing 
obligations.

Many installers have asked the CEC to 
provide lists of compliant DC isolators in the 
same way we do for solar panel, inverters 
and batteries. At this point in time, the CEC 
has decided not to do this because it would 
be duplicating the Electrical Regulatory 
Authorities Council’s (ERAC) list found at 
equipment.erac.gov.au/Public/. The CEC 
recommends only using isolators on this list 
because some state regulators make it a 
mandatory requirement.

WHAT TO DO NEXT?
Firstly, start using your old stock that 
complies with the international product 
standard IEC 60947.3 because these will no 
longer comply come June 28. Download a 
copy of the latest CEC guidelines from 
www.solaraccreditation.com.au to help you 
get across AS/NZS 5033 amendment 2. Also 
watch the CEC toolbox talks on AS/NZS 
5033 Amendment 2 and Sizing DC isolators 
to help you do your calculations.

At the same time, you should start 
researching isolators that comply to AS 
60947.3 and a good place to start is with the 
ERAC list. When you’ve chosen the isolator, 
gather the relevant specifications and do 
your calculations before you go to site. 

Remember to give yourself a bit of time 
to learn the new procedure, because it 
can take a bit to get your head around the 
new requirements. Finally, make sure 
anyone working for you is across the 
changes as well. 
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izing PV isolators has never been the 
easiest thing for sparkies. Sizing 
miniature circuit breakers (MCB) for 

your normal light and power electrical job is 
easy. For light and power jobs, all you need 
to think about is current. Sizing PV isolators 
is much harder because solar installers need 
to juggle the voltage and current based on 
how many panels are installed. 

Rating the DC isolator is not something 
you want to put off until you rock up to a job 
on a Monday morning. Many solar installers 

CALCULATE VOLTAGE  
AND CURRENT
Start by calculating the maximum possible 
volts that the solar array can produce. The 
colder the temperature, the more volts the 
PV panel makes. Find the expected 
minimum daily temperature from the 
Bureau of Meteorology (www.bom.gov.au)  
to get climatic data on the town where you 
are installing. Then you correct the voltage 
that is listed on the solar panel 
specifications. 

There is a quick presentation in the 
technical information section at the Clean 
Energy Council’s solar accreditation website 
on how to do this.

The next step is to calculate how much 
current the PV panels can produce. In real 
life, the sun could give your panels more 
energy than the standard test condition, so 
you need to adjust current value on the solar 
panel specifications. 

To get the current right, multiply the short 
circuit current from the specs sheet by 1.25. 

went through the process of figuring out 
what size isolators to use when they got 
their accreditation. In order to comply, they 
have committed DC isolator configurations 
versus number of panels to memory. The 
problem is, things are about to change. 

As many installers will be aware AS/NZS 
5033: 2014 was amended in the middle of 
last year. There were two parts: 
amendments one and two. Amendment one 
was mandatory at the time of publication 
while amendment two will be mandatory on 
June 28 this year. The second amendment 
details the new way to size an isolator.

There are three things you need to do to 
get ready for the change:
•  Refamiliarize yourself with the 
calculations for PV array maximum voltage 
and the short circuit current;
•  Understand how to size isolators based on 
the new requirements, and;
•  Get your hands on the specifications from 
the isolator manufacturer so you can put the 
theory into practice.

The rules about sizing PV isolators have changed, writes Clean Energy Council  

technical support leader James Patterson, so don’t be caught out.

Know your PV isolator specs
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contractors, remote community members 
and interstate businesses, where necessary. 
We encouraged contractors to make good 
use of existing shops and other services 
providers in the communities to support 
local enterprises. 
How are suppliers providing maintenance 

services in these remote places?

A key goal of the program is to build 
appropriate long-life assets to minimise 
maintenance needs. Our existing essential 
services officers – locally-based contractors 
who undertake day-to-day operations and 
maintenance on essential service 
infrastructure – are now also keeping an eye 
on the arrays and compounds, and attending 
to weed control. Our electrical contractors 
are able to provide the specialist repairs and 
maintenance skills required on occasion.
How are the sites equipped for minimum 

maintenance?

Design for whole-of-life value was a key 
goal. We paid special attention to using 
appropriate materials such as aluminium 
frames and stainless steel cabinets. The sites 
use natural ground covers with selective 
spraying of trees and weeds. The intent is 
for the natural ground covers to stabilise the 
soil and keep dust to a minimum. 
Where did the workers sleep? 

Accommodation for visiting construction 
workers is an issue in remote communities 
where housing shortages are a constant 
problem. Power and Water maintain some 
accommodation for visiting workers, which 
workers sometimes utilised. Other options 
included local council and government 
accommodation quarters and commercial 
operations, where available. 
Did you have any problem disposing of 

packaging and all the rubbish that needs 

to get thrown out?

Waste disposal is a challenge in remote 
communities. Local waste centres and local 
waste contractors were used where possible. 
Some reusable packaging items such as 
wooden pallets and materials such as wood 
chips created during land clearing were 
offered to the community for their use. 
Did you have any problems with wildlife?

We had no reported incidents. Our rigorous 
safety systems help us prepare for hazards 
such as mosquitoes, dogs, crocodiles, 
buffalos and feral animals wandering on 
remote roads, including camels, donkeys, 
cattle and emus. We did have a very friendly 
and well-fed pig at Finke community, who 
was very keen to enter the Power and Water 
donga. Our people had to ensure the door 
was shut and no food was lying around – or 
they had to spend the night with an 
unwelcome guest.

How do you monitor the sites?

The sites have satellite or fibre uplinks to 
our central SCADA systems allowing real-
time monitoring and control. Data is logged 
into our central repository, allowing for 
performance reporting. Although the solar 
sites are essentially unmanned, the essential 
services officers in each community visit the 
sites at least weekly to conduct inspections 
and ensure things like security fencing and 
fire breaks are in good order. 
Does the climate push the limits of some 

of the equipment installed? 

Heat and humidity are a huge challenge 
in the Northern Territory. Responses to 
the extremes include sun baff les and 
water egress design features on 
switchboards, ruggedized equipment 
being specified, and inverters positioned 

in the shade to provide UV protection. 
What was the toughest thing about 

installing the battery at Daly River?

For ease of transport, the 15 tonnes of 
battery modules were shipped separately 
and had to be loaded by hand into the 
container. This was carefully managed with 
a safe work method and team approach.
What are maximum and minimum 

ambient temperatures?

Temperatures range from -5°C to more than 
45°C in the desert; the tropics can provide 
sustained conditions of above 34°C with 
80% humidity and little overnight relief. 
Have foreign governments been in touch 

to ask about this project?

The program has drawn interest from 
utilities around Australia and site visits have 
included engineers from The Philippines. P
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W
ork is fi nished on the largest rollout 
of solar in remote Australian 
communities, with 25 sites across 

the Northern Territory generating 
electricity from the abundant sunlight to 
muscle out diesel generators.

The $59 million Solar Energy 
Transformation Program integrates 10MW 
of solar PV arrays in remote locations with a 
target for diesel savings of 94 million litres 
over a 25-year period, a 15% reduction.

The operation was coordinated and 
delivered by Power and Water Corporation 
and funded by the Northern Territory 
government and the Australian Renewable 
Energy Agency.

Power and Water CEO Michael Thomson 
says in addition to the fuel savings, the 
project delivered other invaluable outcomes, 
including improving the understanding of 
solar power across the Top End. 

“We successfully increased the 
understanding of how solar power creates 
e�  ciencies, improves air quality, reduces 

The 25-site Solar Energy 

Transformation Program 

integrates 10MW of solar PV 

arrays in remote locations with 

a target for diesel savings of 

94 million litres over 25 years.

Solar rollout puts Top End on 
target for 50% renewables

Working in far flung locations the SETuP team had to make sure 

there was no room for getting things wrong. Power and Water 

Corporation’s Andrew Gray takes us from start to finish.

Installers at work in a barren land

Where did you find workers for these 

very remote projects?

Power and Water had a team to administer 
the SETuP program. We made use of 
contractors for both the fi rst and second 
tranche. Contracts were structured to 
ensure opportunities for local enterprises 
and to support Aboriginal employment 
opportunities. Work teams included 
existing Northern Territory-based 

number of heavy vehicles travelling in and 
out of a community and reduces greenhouse 
gas emissions,” Thomson says.

The program included a project at Nauiyu 
(Daly River) that combined a 1MW solar 
array with a 2MWh battery, allowing for 
100% of solar energy use during the day 
with diesel engines operating at night.

The program, launched in 2014, has 
changed Power and Water’s remote 
community energy supply portfolio and 
made solar energy an established part of 
future power station design.

The Northern Territory Labor 
government says it is on target for 

renewables to account for 50% of 
generation by 2030.

“The SETuP program is an important step 
forward in achieving the Territory Labor 
Government’s target of 50% renewable 
energy by 2030. SETuP will help to support 
cleaner power for Territorians in remote 
communities by reducing reliance on costly 
diesel, and also air pollution,” says Northern 
Territory Minister for Renewables, Energy 
and Essential Services Dale Wakefi eld.

SETuP is part of ARENA’s Regional 
Australia’s Renewables – Community 
and Regional Renewable Energy 
(CARRE) program.

T
he Northern Territory is a great 
holiday destination, with its 
palaeoproterozoic complex and 

grinning reptile life, but it’s a rough place to 
install solar. EcoGeneration fi red o�  a few 
questions to Solar SETuP senior project 
manager Andrew Gray about working in the 
outback and the extra rigour that needs to be 
designed into systems that will be largely left 
to themselves to manage harsh conditions.Job done: Andrew Gray had a great team behind him.
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contractors, remote community members 
and interstate businesses, where necessary. 
We encouraged contractors to make good 
use of existing shops and other services 
providers in the communities to support 
local enterprises. 
How are suppliers providing maintenance 

services in these remote places?

A key goal of the program is to build 
appropriate long-life assets to minimise 
maintenance needs. Our existing essential 
services officers – locally-based contractors 
who undertake day-to-day operations and 
maintenance on essential service 
infrastructure – are now also keeping an eye 
on the arrays and compounds, and attending 
to weed control. Our electrical contractors 
are able to provide the specialist repairs and 
maintenance skills required on occasion.
How are the sites equipped for minimum 

maintenance?

Design for whole-of-life value was a key 
goal. We paid special attention to using 
appropriate materials such as aluminium 
frames and stainless steel cabinets. The sites 
use natural ground covers with selective 
spraying of trees and weeds. The intent is 
for the natural ground covers to stabilise the 
soil and keep dust to a minimum. 
Where did the workers sleep? 

Accommodation for visiting construction 
workers is an issue in remote communities 
where housing shortages are a constant 
problem. Power and Water maintain some 
accommodation for visiting workers, which 
workers sometimes utilised. Other options 
included local council and government 
accommodation quarters and commercial 
operations, where available. 
Did you have any problem disposing of 

packaging and all the rubbish that needs 

to get thrown out?

Waste disposal is a challenge in remote 
communities. Local waste centres and local 
waste contractors were used where possible. 
Some reusable packaging items such as 
wooden pallets and materials such as wood 
chips created during land clearing were 
offered to the community for their use. 
Did you have any problems with wildlife?

We had no reported incidents. Our rigorous 
safety systems help us prepare for hazards 
such as mosquitoes, dogs, crocodiles, 
buffalos and feral animals wandering on 
remote roads, including camels, donkeys, 
cattle and emus. We did have a very friendly 
and well-fed pig at Finke community, who 
was very keen to enter the Power and Water 
donga. Our people had to ensure the door 
was shut and no food was lying around – or 
they had to spend the night with an 
unwelcome guest.

How do you monitor the sites?

The sites have satellite or fibre uplinks to 
our central SCADA systems allowing real-
time monitoring and control. Data is logged 
into our central repository, allowing for 
performance reporting. Although the solar 
sites are essentially unmanned, the essential 
services officers in each community visit the 
sites at least weekly to conduct inspections 
and ensure things like security fencing and 
fire breaks are in good order. 
Does the climate push the limits of some 

of the equipment installed? 

Heat and humidity are a huge challenge 
in the Northern Territory. Responses to 
the extremes include sun baff les and 
water egress design features on 
switchboards, ruggedized equipment 
being specified, and inverters positioned 

in the shade to provide UV protection. 
What was the toughest thing about 

installing the battery at Daly River?

For ease of transport, the 15 tonnes of 
battery modules were shipped separately 
and had to be loaded by hand into the 
container. This was carefully managed with 
a safe work method and team approach.
What are maximum and minimum 

ambient temperatures?

Temperatures range from -5°C to more than 
45°C in the desert; the tropics can provide 
sustained conditions of above 34°C with 
80% humidity and little overnight relief. 
Have foreign governments been in touch 

to ask about this project?

The program has drawn interest from 
utilities around Australia and site visits have 
included engineers from The Philippines. P
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W
ork is fi nished on the largest rollout 
of solar in remote Australian 
communities, with 25 sites across 

the Northern Territory generating 
electricity from the abundant sunlight to 
muscle out diesel generators.

The $59 million Solar Energy 
Transformation Program integrates 10MW 
of solar PV arrays in remote locations with a 
target for diesel savings of 94 million litres 
over a 25-year period, a 15% reduction.

The operation was coordinated and 
delivered by Power and Water Corporation 
and funded by the Northern Territory 
government and the Australian Renewable 
Energy Agency.

Power and Water CEO Michael Thomson 
says in addition to the fuel savings, the 
project delivered other invaluable outcomes, 
including improving the understanding of 
solar power across the Top End. 

“We successfully increased the 
understanding of how solar power creates 
e�  ciencies, improves air quality, reduces 

The 25-site Solar Energy 

Transformation Program 

integrates 10MW of solar PV 

arrays in remote locations with 

a target for diesel savings of 

94 million litres over 25 years.

Solar rollout puts Top End on 
target for 50% renewables

Working in far flung locations the SETuP team had to make sure 

there was no room for getting things wrong. Power and Water 

Corporation’s Andrew Gray takes us from start to finish.

Installers at work in a barren land

Where did you find workers for these 

very remote projects?

Power and Water had a team to administer 
the SETuP program. We made use of 
contractors for both the fi rst and second 
tranche. Contracts were structured to 
ensure opportunities for local enterprises 
and to support Aboriginal employment 
opportunities. Work teams included 
existing Northern Territory-based 

number of heavy vehicles travelling in and 
out of a community and reduces greenhouse 
gas emissions,” Thomson says.

The program included a project at Nauiyu 
(Daly River) that combined a 1MW solar 
array with a 2MWh battery, allowing for 
100% of solar energy use during the day 
with diesel engines operating at night.

The program, launched in 2014, has 
changed Power and Water’s remote 
community energy supply portfolio and 
made solar energy an established part of 
future power station design.

The Northern Territory Labor 
government says it is on target for 

renewables to account for 50% of 
generation by 2030.

“The SETuP program is an important step 
forward in achieving the Territory Labor 
Government’s target of 50% renewable 
energy by 2030. SETuP will help to support 
cleaner power for Territorians in remote 
communities by reducing reliance on costly 
diesel, and also air pollution,” says Northern 
Territory Minister for Renewables, Energy 
and Essential Services Dale Wakefi eld.

SETuP is part of ARENA’s Regional 
Australia’s Renewables – Community 
and Regional Renewable Energy 
(CARRE) program.

T
he Northern Territory is a great 
holiday destination, with its 
palaeoproterozoic complex and 

grinning reptile life, but it’s a rough place to 
install solar. EcoGeneration fi red o�  a few 
questions to Solar SETuP senior project 
manager Andrew Gray about working in the 
outback and the extra rigour that needs to be 
designed into systems that will be largely left 
to themselves to manage harsh conditions.Job done: Andrew Gray had a great team behind him.
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pricing across March and April, with the 
spot trading generally between $20 and 
$21.25. ESC registrations across March were 
lower than in previous years, though April 
did go someway toward catching up. 

The question is whether a significant 
pipeline of ESC supply exists with 
participants simply struggling to navigate the 
audit process in a timely fashion or whether 
overall activity levels have fallen. 

The above information has been provided by 
TFS Green and relates, unless otherwise 
indicated, to the spot prices in Australian 
dollars, as of May 2, 2019.

ENERGY EFFICIENCY DAILY CLOSING SPOT PRICE

1 YEAR DAILY CLOSING SPOT LGC PRICE
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Theories aimed at 
explaining the rally 
included the ongoing 
issues with marginal 
loss factors and 
Queensland’s 
insistence that 
licenced electricians 
work on large-scale 
solar plants

Calendar of events 2019
Event Date and venue Website
National Clean Technologies Conference & Exhibition 2019 29-31 May 2019

Events Centre, Caloundra, Queensland

nctce.com.au

Australian Energy Storage Conference & Exhibition 13-14 June 2019 

International Convention Centre, Sydney

australianenergystorage.com.au

National Waste to Energy Conference 18-19 June 2019

Swissotel, Sydney

informa.com.au/registration/conference/

national-waste-to-energy-conference

Solar Asset Management Australia conference 26-27 June 2019 

Harbour Marriott Hotel, Sydney

australia.solar-asset.management

Australian Clean Energy Summit 2019 30-31 July 2019  

International Convention Centre, Sydney

cleanenergycouncil.org.au/events/

australian-clean-energy-summit

Australian Smart Lighting Summit 2019 28-29 August 2019  

Melbourne Convention & Exhibition Centre

lightingconference.com.au

AFR National Energy Summit 2019 9-10 October 2019 

Sofitel Sydney Wentworth

nationalpolicyseries.com.au/

afr-national-energy-summit

Australia New Zealand Biochar Conference & Study Tour October 2019  

Green Triangle Region and Melbourne

anzbc.org.au

All-Energy 2019 23-24 Oct 2019

Melbourne Convention & Exhibition Centre

all-energy.com.au

Energy Efficiency Expo Australia 23-24 Oct 2019  

Melbourne Convention & Exhibition Centre

energyefficiencyexpo.com.au

www.ecogeneration.com.au   ecogeneration  June 2019  /  75

ECO0619_074-075_MarketWrap_calendar.indd   75 9/5/19   9:55 am

prices oscillated within a $36.50-$37.80 
range across March and April before 
coming off into the low $36s as quarter 
one buying subsided late in the month. 
Forward market activity for settlements 
across the year remained very significant 
during this time. 

Small-scale technology certifi cate 
submissions continued to grow across this 
period, with weekly fi gures above 700,000 
seen regularly. 

Despite fi rst quarter surrender resulting 
in just over 13 million STCs being acquitted 
in late April, it appears the STC surplus 
will have reached its smallest level for the 
year, given the weekly target of 569,000 
has regularly been exceeded by 150,000 
each week. 

Recent years have seen spot prices soften 
across quarter two and quarter three.

LARGE-SCALE GENERATION 
CERTIFICATE (LGC) MARKET 
The LGC market continued to soften across 
March with the spot reaching a mid-month 
low of $31.00 before recovery ensued. By far 
the most exciting period came in April, 
when the Cal 19 market rallied sharply in 
often gappy and illiquid conditions to reach 
a high of $45, before then promptly gapping 
back down below $40 within a matter of 
days. The volatility continued into the start 
of May with the Cal 19s regularly moving 50 
cents-plus on a single trade as the market 
bounced around between $38 and $40.

Interestingly, throughout this period 
of volatility spot market activity was 
very subdued.  The Cal 20 contract on the 
other hand was far more liquid and traded at 
smaller increments, from the low $21s all the 
way to $26.00 before softening back to $22.75.

Theories aimed at explaining the market’s 
initial rally have included the ongoing issues 
with marginal loss factor adjustments that 
projects are experiencing along with other 
factors which may delay or otherwise 
impact projects, including the Queensland 
government’s decision to require only 
licenced electricians to be able to handle 
solar panels on large-scale sites.

SMALL-SCALE TECHNOLOGY 
CERTIFICATE (STC) MARKET 
In the lead up to the year’s largest 
surrender quarter, quarter one, spot STC 

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.

ENERGY EFFICIENCY MARKETS 
(VEECS AND ESCS)
The VEEC market has experienced a 
quieter start to the year, with creation rates 
failing to live up to expectations and less 
supply coming to market in both the spot 
and forward periods. 

The presence of a healthy oversupply has 
meant that buyers have been able to bide 
their time to see whether this will change. 
This was not enough to prevent the spot 
market from reaching its highest level since 
September 2018. 

With the scheme regulator having ruled 
that electricians are required to complete all 
CFL to LED replacements in the residential 
sector, the handbrake on supply may not 
change in the short term.

The ESC market was more subdued in 
terms of trade activity and stable in terms of 

DOMESTIC CREATION SPOT PRICE ($AU)

LGC — Large-scale Generation Certificates 229,589,830 37.50

STC — Small-scale Technology Certificates 222,564,163 36.40

VEEC — Victorian Energy Efficient Certificates 53,123,803 22.20

ESC — NSW Energy Saving Certificates 28,224,311 20.40

INTERNATIONAL DEC ’19 PRICE (€) DEC ’19 PRICE ($AU)

EUA — European Emission Allowances 25.28 41.44

DAILY CLOSING SPOT STC PRICE Vs SUBMISSIONS

Clean energy market wrap

SOLAR INSTALLER | MARKET WRAP
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pricing across March and April, with the 
spot trading generally between $20 and 
$21.25. ESC registrations across March were 
lower than in previous years, though April 
did go someway toward catching up. 

The question is whether a significant 
pipeline of ESC supply exists with 
participants simply struggling to navigate the 
audit process in a timely fashion or whether 
overall activity levels have fallen. 

The above information has been provided by 
TFS Green and relates, unless otherwise 
indicated, to the spot prices in Australian 
dollars, as of May 2, 2019.
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Theories aimed at 
explaining the rally 
included the ongoing 
issues with marginal 
loss factors and 
Queensland’s 
insistence that 
licenced electricians 
work on large-scale 
solar plants

Calendar of events 2019
Event Date and venue Website
National Clean Technologies Conference & Exhibition 2019 29-31 May 2019

Events Centre, Caloundra, Queensland

nctce.com.au

Australian Energy Storage Conference & Exhibition 13-14 June 2019 

International Convention Centre, Sydney

australianenergystorage.com.au

National Waste to Energy Conference 18-19 June 2019

Swissotel, Sydney

informa.com.au/registration/conference/

national-waste-to-energy-conference

Solar Asset Management Australia conference 26-27 June 2019 

Harbour Marriott Hotel, Sydney

australia.solar-asset.management

Australian Clean Energy Summit 2019 30-31 July 2019  

International Convention Centre, Sydney

cleanenergycouncil.org.au/events/

australian-clean-energy-summit

Australian Smart Lighting Summit 2019 28-29 August 2019  

Melbourne Convention & Exhibition Centre

lightingconference.com.au

AFR National Energy Summit 2019 9-10 October 2019 

Sofitel Sydney Wentworth

nationalpolicyseries.com.au/

afr-national-energy-summit

Australia New Zealand Biochar Conference & Study Tour October 2019  

Green Triangle Region and Melbourne

anzbc.org.au

All-Energy 2019 23-24 Oct 2019

Melbourne Convention & Exhibition Centre

all-energy.com.au

Energy Efficiency Expo Australia 23-24 Oct 2019  

Melbourne Convention & Exhibition Centre

energyefficiencyexpo.com.au
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prices oscillated within a $36.50-$37.80 
range across March and April before 
coming off into the low $36s as quarter 
one buying subsided late in the month. 
Forward market activity for settlements 
across the year remained very significant 
during this time. 

Small-scale technology certifi cate 
submissions continued to grow across this 
period, with weekly fi gures above 700,000 
seen regularly. 

Despite fi rst quarter surrender resulting 
in just over 13 million STCs being acquitted 
in late April, it appears the STC surplus 
will have reached its smallest level for the 
year, given the weekly target of 569,000 
has regularly been exceeded by 150,000 
each week. 

Recent years have seen spot prices soften 
across quarter two and quarter three.

LARGE-SCALE GENERATION 
CERTIFICATE (LGC) MARKET 
The LGC market continued to soften across 
March with the spot reaching a mid-month 
low of $31.00 before recovery ensued. By far 
the most exciting period came in April, 
when the Cal 19 market rallied sharply in 
often gappy and illiquid conditions to reach 
a high of $45, before then promptly gapping 
back down below $40 within a matter of 
days. The volatility continued into the start 
of May with the Cal 19s regularly moving 50 
cents-plus on a single trade as the market 
bounced around between $38 and $40.

Interestingly, throughout this period 
of volatility spot market activity was 
very subdued.  The Cal 20 contract on the 
other hand was far more liquid and traded at 
smaller increments, from the low $21s all the 
way to $26.00 before softening back to $22.75.

Theories aimed at explaining the market’s 
initial rally have included the ongoing issues 
with marginal loss factor adjustments that 
projects are experiencing along with other 
factors which may delay or otherwise 
impact projects, including the Queensland 
government’s decision to require only 
licenced electricians to be able to handle 
solar panels on large-scale sites.

SMALL-SCALE TECHNOLOGY 
CERTIFICATE (STC) MARKET 
In the lead up to the year’s largest 
surrender quarter, quarter one, spot STC 

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.

ENERGY EFFICIENCY MARKETS 
(VEECS AND ESCS)
The VEEC market has experienced a 
quieter start to the year, with creation rates 
failing to live up to expectations and less 
supply coming to market in both the spot 
and forward periods. 

The presence of a healthy oversupply has 
meant that buyers have been able to bide 
their time to see whether this will change. 
This was not enough to prevent the spot 
market from reaching its highest level since 
September 2018. 

With the scheme regulator having ruled 
that electricians are required to complete all 
CFL to LED replacements in the residential 
sector, the handbrake on supply may not 
change in the short term.

The ESC market was more subdued in 
terms of trade activity and stable in terms of 

DOMESTIC CREATION SPOT PRICE ($AU)

LGC — Large-scale Generation Certificates 229,589,830 37.50

STC — Small-scale Technology Certificates 222,564,163 36.40

VEEC — Victorian Energy Efficient Certificates 53,123,803 22.20

ESC — NSW Energy Saving Certificates 28,224,311 20.40

INTERNATIONAL DEC ’19 PRICE (€) DEC ’19 PRICE ($AU)

EUA — European Emission Allowances 25.28 41.44

DAILY CLOSING SPOT STC PRICE Vs SUBMISSIONS

Clean energy market wrap
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Are you happy with the margins you  

earn or is it a tough industry?

It’s tough, but the market is buoyant up 
here. It is busy. Our biggest struggle at 
the moment, and I think it is industry-
wide across Australia, is finding quality 
guys to do the work. 

Has the Queensland government’s 

rule change over who qualifies to 

handle solar equipment, including 

panels, affected you?

We don’t subcontract our work; all  
our installers are employees.  
Two-thirds of our workforce is 
probably electricians and apprentices, 
and one-third labourers. Electricians 
do all the wiring, so it’s not as much of 
an issue. It’s definitely an issue for the 
guys on the big projects. Their ratio 
would be more geared to labourers 
and less to electricians. 

Do you install much battery storage?

The Queensland government 
incentives have put a real spike in battery 
sales: a $3,000 battery rebate on 2,500 
batteries, $6,000 interest-free loans for 
batteries and up to $10,000 loaned 
interest-free for solar and battery. Yes, 
we’re doing a fair bit of storage.

Do battery buyers know much about 

what the technology can do?

Customers who are buying storage at the 
moment are like the customers who 
bought the 5kW system for $50,000. They 
want it because they want it. They know it 
helps keep the lights on if the grid goes 
down, but the monetary savings are not at 
the forefront of their minds. We ask 
customers: why do you want to buy a 
battery? If they say: I want to self-
consume more power at home, well that’s 
a good reason to buy one. If they say: I 
want to save money, well, if that’s what 
they want then we’ll sell them a bigger 
solar system. The economics of a battery 
don’t stack up. 

It’s a family affair at Springers Solar in Queensland but this page only has  

room for one — so here is commercial sales manager Eddie Springer’s story so far…

Tell us about your early days in solar. 

You started out supplying kit for 

caravans and camping, right?

My brother worked at a camping retailer 
and was getting lots of inquiries about 
fridges and running camping lights and so 
on. Meanwhile my dad had just sold a  
data and communications business and 
has an electrical background and my 
brother was ringing my dad every day. 
They put their heads together and decided 
to start a little retail business selling solar 
panels and batteries. Quickly after doing 
that they realised they needed to be able 
to install it, so we set up a workshop 
installing on RVs and caravans. We sold 
BP solar panels, which were made in 
Australia at the time. 

When did you move on from caravans and 

start installing on rooftops?

BP had a guy come out from the US who 
told us Australia’s five years behind the 
US; it’s not a cottage industry anymore. 
We left that conference deciding to get a 
business contractor’s licence. We’ve 
employed electricians ever since and then 
rode the wave of off-grid rebates,  
five-times multipliers for STCs,  
44 cent feed-in-tariffs and government 
incentive programs.

How have customers’ expectations of 

solar changed over the years?

We’ve come through the whole cycle of 
early adopters buying 1kW systems for 
$14,000 where return on investment wasn’t 
even thought of. They wanted solar because 
they wanted to be the first and to reduce 
their carbon footprint. Now it’s an exercise 
in economics. Late adopters want to buy it 
purely on price, but it seems every customer 
also seems to know someone who had a bad 
solar system installed – so they know the 
dangers of cheap systems.

Do owners know much about how their 

systems are operating?

They can struggle. With older systems the 
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monitoring was usually a screen on the 
inverter that nobody looked at. Now there’s 
online monitoring, apps and consumption 
data which helps customers — and us, too. 
Older customers are very entrenched on 
just looking at their bill. If they see change 
in their bill they think the solar system’s 
got a problem – but the change could be 
from their usage, no their solar. I spend a 
lot of time telling customers the 
information I’m concerned about is the 
data off the inverter.

Is it hard to sell solar in Queensland at 

the moment with the price of wholesale 

electricity dropping?

The price of solar has dropped as well. It’s 
still a four-to-five-year payback up here. The 
really big stuff is harder to sell, because the 
wholesale price of electricity is so low. We 
don’t play in the megawatt system sizes. 
There is a sweet spot between 50kW and 
250kW solar systems where the paybacks 
are still excellent. P
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Are you happy with the margins you  

earn or is it a tough industry?

It’s tough, but the market is buoyant up 
here. It is busy. Our biggest struggle at 
the moment, and I think it is industry-
wide across Australia, is finding quality 
guys to do the work. 

Has the Queensland government’s 

rule change over who qualifies to 

handle solar equipment, including 

panels, affected you?

We don’t subcontract our work; all  
our installers are employees.  
Two-thirds of our workforce is 
probably electricians and apprentices, 
and one-third labourers. Electricians 
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Do you install much battery storage?
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Do battery buyers know much about 
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customers: why do you want to buy a 
battery? If they say: I want to self-
consume more power at home, well that’s 
a good reason to buy one. If they say: I 
want to save money, well, if that’s what 
they want then we’ll sell them a bigger 
solar system. The economics of a battery 
don’t stack up. 
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44 cent feed-in-tariffs and government 
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How have customers’ expectations of 
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We’ve come through the whole cycle of 
early adopters buying 1kW systems for 
$14,000 where return on investment wasn’t 
even thought of. They wanted solar because 
they wanted to be the first and to reduce 
their carbon footprint. Now it’s an exercise 
in economics. Late adopters want to buy it 
purely on price, but it seems every customer 
also seems to know someone who had a bad 
solar system installed – so they know the 
dangers of cheap systems.

Do owners know much about how their 

systems are operating?

They can struggle. With older systems the 
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monitoring was usually a screen on the 
inverter that nobody looked at. Now there’s 
online monitoring, apps and consumption 
data which helps customers — and us, too. 
Older customers are very entrenched on 
just looking at their bill. If they see change 
in their bill they think the solar system’s 
got a problem – but the change could be 
from their usage, no their solar. I spend a 
lot of time telling customers the 
information I’m concerned about is the 
data off the inverter.

Is it hard to sell solar in Queensland at 

the moment with the price of wholesale 

electricity dropping?

The price of solar has dropped as well. It’s 
still a four-to-five-year payback up here. The 
really big stuff is harder to sell, because the 
wholesale price of electricity is so low. We 
don’t play in the megawatt system sizes. 
There is a sweet spot between 50kW and 
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Huawei Technologies (Australia) Pty Ltd
Tower B, 799 Pacific Highway, Chatswood NSW 2067@ Huawei FusionSolar

Did You Know…
Huawei is the World’s Leading 
Solar Inverter Manufacturer?
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