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founding member of the group’s Asia-Pacific executive committee. He brings more 
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Amar Rathore is senior associate at the Market Advisory Group. He has more than 17 
years’ experience in administering Australia’s Renewable Energy Target program, 
worked as principal advisor for the Finkel Review and was general manager of the RET 
branch in the Clean Energy Regulator. Amar has a master’s degree in electrical power 
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THE ECOGENERATION EDITORIAL BOARD

T
he election came and went. Seems like years ago now. 
Remember the sparks of optimism that were fl ying o�  all your 
clean energy colleagues? Well, yeah. Things may not have 

turned out exactly as hoped for, but it says a lot about the quality of 
the people in this industry that the result of the federal poll didn’t 
spark an eruption of bitter invective. Instead, it was more a case of, 
oh dear ... there goes an opportunity. Suppose we’ll just have to 
fi gure out another way to get where we all want to go. 

That place, of course, is a future powered by non-polluting sources 
of energy. And there are so many! Just take a look through this issue 
of EcoGeneration. We have an old folks’ home in Perth that is cycling 
water from an acquifer to help it restrain its air-conditioning 
system’s rapatious appetite for energy, we have a Queenslander who 
is nutting out the possibilities of turning the East Australian Current 
into electrical current for east Australians and we have local fl ow 
battery technology powering a village in the hills of Thailand. 

Yes, solar and wind will fi ll the hole left by coal, and the above 
examples may sound a bit niche to compete for the mainstream, but 
they go to show that the clean energy crowd never stops thinking!

There are other ways to solve the energy dilemma, of course. The 
possible gains from energy e�  ciency strategies are presented on 
page 54, and our new editorial member Amar Rathore has a lot to 
say about a turnaround for generators that have su� ered from 
disappointing marginal loss factors, on page 60. 

So, there you go. Onward and upward! 
Enjoy the issue.

Jeremy Chunn
EcoGeneration editor
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FIGURE 33: ELECTRICITY GENERATION MIX
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SLOW DECLINE OUTLOOK VISION

These figures show the modelled projections of electricity generation sources in terawatt hours (TWh), comparing the Slow Decline and Outlook 
Vision scenarios. By 2060, the electricity generation mix is broadly similar across scenarios, with almost all electricity produced from renewable 
energy sources. This transition to high renewables penetration is faster in the more cooperative global context compared with that under 
Slow Decline. 

The transition to renewables as the primary source 
of electricity generation requires energy storage and 
ancillary services to support increasing energy demand 
and to manage the variability of renewables. Electricity 
reliability can be maintained through mechanisms such as 
batteries and pumped-storage hydroelectricity, or pumped 
hydro, combined with backup gas generation. More digital 
controls through distribution and transmission networks 
will also reduce the cost of large-scale, decentralised 
energy storage.

Although other countries will also be pursuing energy 
productivity and adopting renewables, modelling suggests 
that Australia’s vast natural resources for renewable 
generation should lead to lower-cost electricity in 2060 
(see Figure 34). High levels of solar irradiation mean that 
solar plants can operate at higher utilisation for more of 
the year in Australia than almost anywhere else on Earth, 

and there is more than enough land and rooftop space for 
them.118 In addition, Australia’s wind resources are among 
the world’s best, particularly on the western and southern 
coasts, and many other renewable energy sources, like 
geothermal, wave and tidal resources, remain untapped.118 
Many of these resources are close to largely coastal 
populations, reducing overall distribution costs.

The switch to reliable low-cost, low-carbon electricity is 
facilitated by investor confidence in the long-term policy 
and regulatory environment. Under these conditions, 
local and global investors can confidently invest the large 
amounts of capital required to replace ageing-generation 
infrastructure. Without stable policy and the investment 
that flows from it, investors would require higher rates 
of return, resulting in a cost of wholesale energy that 
is higher than all other scenarios in the medium term, 
alongside a slower reduction in emissions (see Figure 35).

118 Geoscience Australia and Department of the Environment and Energy (2018) Australian energy resources assessment. Australian Government
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A
ustralia has had it good for a long 
time. It’s been almost 30 years since 
our last recession and the Global 

Financial Crisis drifted over us like an 
intercontinental jet. Will the good times last?

No, they won’t. And although no-one can 
say where the next shock will come from, 
it’s always prudent to at least consider 
threats before they materialise.

The CSIRO and a long list of corporate 
and academic partners recently presented 
the Australian National Outlook 2019 
report, which forecast the nation’s fi tness in 
2060 under two scenarios: “slow decline” 
and “outlook vision” (see charts).

“Slow decline” is just how it sounds, a 
drift into the future, with sprawling 
suburbs, expensive housing, deep social 
division and a 61% increase in total energy 
use by 2060 (on 2016 levels), with only a 
modest improvement in energy productivity.

“Outlook vision”, on the other hand, is 
where “Australia reaches its full potential”. 
Economic growth remains strong, workers 
are better skilled, our cities are dynamic and 
we have reached net zero emissions.

How about the energy mix? For a start, 

CSIRO looks 40 years ahead to measure the 
benefit of a clean energy transition

households spend up to 64% less on 
electricity as a percentage of income thanks 
to a successful transition to a reliable, low-
emissions energy economy that builds on 
existing sources of comparative advantage.

If all goes well, the report says Australia 
will have managed a transition to renewable 
sources of electricity, “which will be driven 
by declining technology costs for 

generation, storage and grid support”. 
Energy e�  ciency will play a major role, 

with improvements in energy productivity 
minimising household and industrial energy 
use. Also, low-emissions energy exports, 
such as hydrogen and high-voltage DC 
power, will be feeding into the economy.

Which scenario will we be closer to by 
2060? We’ll have to get back to you on that.

THE WAY AHEAD, WHERE CLEAN ENERGY MEANS MORE POWER

C oopers Gap Wind Farm turns to action

C
oopers Gap Wind Farm is generating 
into the NEM after the fi rst two of its 
turbines turned to action in June. The 

$850 million project 250km 
north-west of Brisbane will 
include 123 wind turbines in 
total, with blades up to 67 
metres long.

The wind farm is owned 
and constructed by the 
Powering Australian 
Renewables Fund, a fi nancing 
initiative created by AGL and 
QIC which hopes to develop 

and own about 1GW in large-scale 
renewable generation projects.

The Coopers Gap Wind Farm has a 

capacity of 453MW and will produce around 
1,510,000MWh of renewable energy, which 
AGL claims should be enough to power 
about 264,000 homes. 

Each turbine has a tip height of up to 180 
metres and the rotors are up to 137 metres 
in diameter. 

“The size and scale of a project like this is 
extraordinary, and this milestone is thanks 
to the hard work of so many people,” said 
AGL CEO Brett Redman. “This is a 
signifi cant project for AGL and the timing of 
bringing new generation into the grid is 
crucial for all energy users.” 
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SLOW DECLINE OUTLOOK VISION

These figures show the modelled projections of electricity generation sources in terawatt hours (TWh), comparing the Slow Decline and Outlook 
Vision scenarios. By 2060, the electricity generation mix is broadly similar across scenarios, with almost all electricity produced from renewable 
energy sources. This transition to high renewables penetration is faster in the more cooperative global context compared with that under 
Slow Decline. 

The transition to renewables as the primary source 
of electricity generation requires energy storage and 
ancillary services to support increasing energy demand 
and to manage the variability of renewables. Electricity 
reliability can be maintained through mechanisms such as 
batteries and pumped-storage hydroelectricity, or pumped 
hydro, combined with backup gas generation. More digital 
controls through distribution and transmission networks 
will also reduce the cost of large-scale, decentralised 
energy storage.

Although other countries will also be pursuing energy 
productivity and adopting renewables, modelling suggests 
that Australia’s vast natural resources for renewable 
generation should lead to lower-cost electricity in 2060 
(see Figure 34). High levels of solar irradiation mean that 
solar plants can operate at higher utilisation for more of 
the year in Australia than almost anywhere else on Earth, 

and there is more than enough land and rooftop space for 
them.118 In addition, Australia’s wind resources are among 
the world’s best, particularly on the western and southern 
coasts, and many other renewable energy sources, like 
geothermal, wave and tidal resources, remain untapped.118 
Many of these resources are close to largely coastal 
populations, reducing overall distribution costs.

The switch to reliable low-cost, low-carbon electricity is 
facilitated by investor confidence in the long-term policy 
and regulatory environment. Under these conditions, 
local and global investors can confidently invest the large 
amounts of capital required to replace ageing-generation 
infrastructure. Without stable policy and the investment 
that flows from it, investors would require higher rates 
of return, resulting in a cost of wholesale energy that 
is higher than all other scenarios in the medium term, 
alongside a slower reduction in emissions (see Figure 35).

118 Geoscience Australia and Department of the Environment and Energy (2018) Australian energy resources assessment. Australian Government
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INDUSTRY UPDATE

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. 

Despite the government’s lack of long-term policy the renewables industry has never been better 

placed to meet the coming challenges, writes Clean Energy Council chief executive Kane Thornton.

T
here’s little doubt that the outcome of 
the May federal election makes the 
journey tougher for the Australian 

renewable energy industry. The hope that 
we would finally emerge from the election 
with a comprehensive and coherent national 
energy and climate policy was dashed with 
the Coalition’s victory, whose policy 
commitments offered little to fill the 
national energy policy void that has afflicted 
Australian politics for the past 15 years.

But after a record-breaking couple of 
years, the Australian renewable energy and 
energy storage industry is now in a strong 
enough position to overcome such setbacks 
and create our own opportunities.

– lower power prices, job creation and 
support for regional communities – will  
be an important part of the industry’s 
ongoing success. 

The energy and business sectors continue 
to call for the certainty that such a policy 
would bring, while the pressure on the 
government to develop a policy that 
combines energy and emissions reductions 
will only increase if Australia’s carbon 
emissions continue to rise.  

STATES OF GRACE
While we must continue to highlight the 
need for national policy leadership (and 
indeed the issues that arise without it), state 
governments are going to play an 
increasingly important role in energy and 
climate policy. The ACT and South Australia 
are two of the leading clean energy 
jurisdictions in the world, while most of the 
other states have taken significant steps to 
increase their clean energy ambitions.

While politics remain important to our 
industry, some of the biggest challenges for 
renewable energy and energy storage relate 
to the outdated grid and energy market in 
which we operate. These issues are 
complex, technical and (thankfully) less 
driven by politics. 

There is a substantial amount of reform 
under way and required to address the 
current grid connection challenges, develop 
the electricity network and ensure the 
energy market is fit-for-purpose for the 
clean energy revolution that is underway. 

The good news for the renewable energy 
industry is that our success no longer 
hinges on election results. While it would 
certainly help to have stronger federal 
policy and strategy for the energy 
transition, the shift to renewable energy 
and energy storage is already well 
underway and will continue to gain 
momentum in the coming years. 

Canberra malaise brings 
challenges and opportunities

AMBITION LOSES OUT TO FEAR
When it came to energy and climate change 
policy, the two major parties took very 
different approaches to the election. The 
ALP outlined a comprehensive policy 
platform that envisioned an Australia at the 
forefront of global efforts to reduce carbon 
emissions and transition to renewable 
energy. In comparison, the Coalition 
adopted a small target strategy with 
minimal policy platform, with an insistence 
that Australia was on track to meet its Paris 
target commitments.

The two headline policies in the ALP’s 
energy and environmental platform were its 
50% renewable energy target and its pledge 
to reduce Australia’s emissions by 45% by 
2030. These policies came under attack 
from a sustained fear campaign, supported 
by some very questionable modelling based 
on outdated and biased inputs. 

Since the election, the new minister for 
energy and emissions reduction, Angus 
Taylor, has claimed the Coalition’s victory 
as a clear endorsement of its policies, and by 
extension a rejection of increased action on 
climate change and rationale for any further 
genuine energy and climate policy. 

A SETBACK, BUT NOTHING MORE
While the election result has created a 
number of challenges for the renewable 
energy industry, there are still plenty of 
reasons for optimism. Our industry is away 
and cannot be stopped. 

There continues to be a significant 
groundswell of support for the industry in 
the community, with polls during the 
election campaign consistently showing that 
renewable energy is extremely popular with 
Australians and that firm action on climate 
change is a crucial issue. 

Harnessing this support among the 
community and continuing to promote  
the extraordinary benefits of clean energy 
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EVENTS

M
elbourne is set to become Australia’s 
destination for sustainable energy, 
with All-Energy Australia and 

Energy E�  ciency Expo 2019 to be held at 
the Melbourne Convention and Exhibition 
Centre in October, forming a one-stop 
destination for sourcing renewable energy 
and energy e�  ciency solutions. 

The inaugural Energy E�  ciency Expo is 
a new free-to-atte nd industry event, 
launched to help organisations solve their 
energy productivity and a ordability 
challenges, created through a partnership 
between Reed Exhibitions and the Energy 
E�  ciency Council, Australia’s peak body 
for energy e�  ciency, cogeneration and 
demand management.

Complementing All-Energy Australia’s 
focus on the supply of renewable generated 
energy, Energy E�  ciency Expo is focused 
on the demand side, o ering visitors access 
to smart energy products and services that 
reduce energy usage, costs and wastage. 

Energy E�  ciency Council CEO Luke Menzel 
said the Energy E�  ciency Expo is about 
providing a focal point for Australian 
businesses to learn about the benefi ts of energy 
e�  ciency and manage their energy bills.

“As the single, most powerful tool we 
have to cut energy bills, improve energy 
security and address climate change, energy 
e�  ciency has become a top priority for 
Australian businesses,” Menzel said.

“Energy e�  ciency is the world’s fi rst fuel 
– because the cheapest source of energy is 
cutting energy waste – and is crucial to 
improving the productivity of Australian 

E�  ciency Council in deliver this benefi cial 
and outcome focused industry event.”

The latest low-carbon and energy cost-
reducing solutions will be the focus on the 
exhibition fl oor, including energy e�  cient 
lighting, energy management equipment 
and software, energy e�  cient HVAC, 
thermal performance products, microgrid 
technology and water-heating technology. 

Showcasing these leading energy 
e�  ciency solutions will be suppliers such as 
Alinta Energy Geothermal, Beovista, Eco 
Light Up, Fuseco, Gree, Lightsource BP, 
National Carbon Bank of Australia, 
Omnifl ow Australia, Rexel Australia, Stiebel 
Eltron, T4E, Wattly and Wattwatchers.

Visitors to All-Energy Australia and 
Energy E�  ciency Expo will also have 
the benefi t of gaining access to the 
co-located Waste Expo Australia, targeted 
at industry professionals within the 
waste management and wastewater 
treatment industries. 

Together, these three industry events 
will o er visitors Australia’s most 
comprehensive opportunity to learn about 
renewable energy, energy e�  ciency and 
sustainable solutions.  

businesses. We encourage businesses that 
are looking to realise the fi nancial and other 
benefi ts of improved energy management to 
join us at this new industry forum.”

With a theme of “Ensuring Australia’s 
Energy Future”, the Energy E�  ciency Expo 
conference will o er organisations from 
business to government with ready and 
practical measures to manage their rising 
energy costs from the industry’s leading 
experts on energy e�  ciency.

The conference program, with a complete 
speaker line-up soon to be announced, 
will focus on energy management 
fundamentals and strategies for businesses, 
manufacturers, food processors, commercial 
building owners and local government.

Featuring a dedicated “energy 
transformation” theatre on the exhibition 
fl oor, the conference will also share opening 
and closing plenary sessions with 
All-Energy Australia’s conference program.

TWO FOR ONE
Robby Clark, exhibition director at Reed 
Exhibitions Australia, said the introduction 
of Energy E�  ciency Expo o ers Australian 
organisations an in-depth and unrivalled 
opportunity to tackle one of the largest 
current organisational challenges. 

“At Energy E�  ciency Expo, organisations 
from business to government will have new 
and greater access to expert insights to evolve 
their energy management and reduce costs, 
while sourcing the latest innovative solutions 
to make impactful change,” Clark said. “We’re 
proud to be able to support the Energy 

This October the 

annual All-Energy 

Australia event will 

share the Melbourne 

Convention and 

Exhibition Centre with 

the inaugural Energy 

Efficiency Expo. 
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Australia’s energy future
to be previewed in Melbourne

All-Energy Australia and Energy 
Efficiency Expo will be held on 
October 23 and 24 at the Melbourne 
Convention and Exhibition Centre. 
Visitor registration for All-Energy 
Australia and Energy Efficiency Expo is 
available at all-energy.com.au and 
energyefficiencyexpo.com.au
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and energy e�  ciency solutions. 

The inaugural Energy E�  ciency Expo is 
a new free-to-atte nd industry event, 
launched to help organisations solve their 
energy productivity and a ordability 
challenges, created through a partnership 
between Reed Exhibitions and the Energy 
E�  ciency Council, Australia’s peak body 
for energy e�  ciency, cogeneration and 
demand management.

Complementing All-Energy Australia’s 
focus on the supply of renewable generated 
energy, Energy E�  ciency Expo is focused 
on the demand side, o ering visitors access 
to smart energy products and services that 
reduce energy usage, costs and wastage. 

Energy E�  ciency Council CEO Luke Menzel 
said the Energy E�  ciency Expo is about 
providing a focal point for Australian 
businesses to learn about the benefi ts of energy 
e�  ciency and manage their energy bills.

“As the single, most powerful tool we 
have to cut energy bills, improve energy 
security and address climate change, energy 
e�  ciency has become a top priority for 
Australian businesses,” Menzel said.

“Energy e�  ciency is the world’s fi rst fuel 
– because the cheapest source of energy is 
cutting energy waste – and is crucial to 
improving the productivity of Australian 

E�  ciency Council in deliver this benefi cial 
and outcome focused industry event.”

The latest low-carbon and energy cost-
reducing solutions will be the focus on the 
exhibition fl oor, including energy e�  cient 
lighting, energy management equipment 
and software, energy e�  cient HVAC, 
thermal performance products, microgrid 
technology and water-heating technology. 

Showcasing these leading energy 
e�  ciency solutions will be suppliers such as 
Alinta Energy Geothermal, Beovista, Eco 
Light Up, Fuseco, Gree, Lightsource BP, 
National Carbon Bank of Australia, 
Omnifl ow Australia, Rexel Australia, Stiebel 
Eltron, T4E, Wattly and Wattwatchers.

Visitors to All-Energy Australia and 
Energy E�  ciency Expo will also have 
the benefi t of gaining access to the 
co-located Waste Expo Australia, targeted 
at industry professionals within the 
waste management and wastewater 
treatment industries. 

Together, these three industry events 
will o er visitors Australia’s most 
comprehensive opportunity to learn about 
renewable energy, energy e�  ciency and 
sustainable solutions.  

businesses. We encourage businesses that 
are looking to realise the fi nancial and other 
benefi ts of improved energy management to 
join us at this new industry forum.”

With a theme of “Ensuring Australia’s 
Energy Future”, the Energy E�  ciency Expo 
conference will o er organisations from 
business to government with ready and 
practical measures to manage their rising 
energy costs from the industry’s leading 
experts on energy e�  ciency.

The conference program, with a complete 
speaker line-up soon to be announced, 
will focus on energy management 
fundamentals and strategies for businesses, 
manufacturers, food processors, commercial 
building owners and local government.

Featuring a dedicated “energy 
transformation” theatre on the exhibition 
fl oor, the conference will also share opening 
and closing plenary sessions with 
All-Energy Australia’s conference program.

TWO FOR ONE
Robby Clark, exhibition director at Reed 
Exhibitions Australia, said the introduction 
of Energy E�  ciency Expo o ers Australian 
organisations an in-depth and unrivalled 
opportunity to tackle one of the largest 
current organisational challenges. 

“At Energy E�  ciency Expo, organisations 
from business to government will have new 
and greater access to expert insights to evolve 
their energy management and reduce costs, 
while sourcing the latest innovative solutions 
to make impactful change,” Clark said. “We’re 
proud to be able to support the Energy 

This October the 

annual All-Energy 

Australia event will 

share the Melbourne 

Convention and 

Exhibition Centre with 

the inaugural Energy 

Efficiency Expo. 
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Australia’s energy future
to be previewed in Melbourne
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energyefficiencyexpo.com.au
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OFF-GRID

I
n an e� ort to stay ahead of the 
advancement of renewable energy, West 
Australian energy utility Horizon Power 

is disrupting itself rather than waiting to be 
disrupted. As a national fi rst, government-
owned Horizon Power in conjunction with 
delivery partner CPS National is shrinking 
its own remote grid and providing a full 
electric utility service without expensive, 
higher risk poles and wires.

Horizon has the world’s largest utility 
service territory, seven times the size of 
Germany, and a customer base of just over 
100,000. This creates some challenges. 

Remote network segments with defects 
have been identifi ed and grouped into spurs, 
the fi rst of which is the Esperance feeder. 
Customers at the ends of spurs have been 
prioritised to receive supply from stand-
alone power systems.

In the fi rst tranche being rolled out, 15 
stand-alone systems are being built to 
replace 54km of poles and wires. All the 
systems are completely independent.

Utility-led decommissioning of existing 
rural network is a sensitive matter. Despite the 
best e� orts, customers can become fearful 
that they’re being left to “fend for themselves”. 
From the customer’s perspective, the 
decommissioning of network is being done 
primarily for the utility’s benefi t and they still 
expect the same or better supply. 

From Horizon’s perspective the 
utilization of stand-alone power systems is 
only viable and scalable where the quality 
and longevity of the asset is commensurate 
with utility requirements; the fl eet of 
thousands of assets can be fully monitored 
and managed remotely, and; all deployment, 
maintenance and service functions are fully 
integrated with back o�  ce utility systems. 
In other words, the technology requires 
whole-of-system integration and must 
become a new utility asset class. The 
resulting stand-alone power systems are a 
“vertically-integrated utility in a box”, 
compliant with all utility safety, service, 

scalability in mind. This is particularly 
relevant with the battery cabinets that were 
designed in house at CPS. Each cabinet can 
support 30kWh of the Murata LiFe Po 
batteries. If additional storage is required, 
it’s simply a matter of adding cabinets. 

Horizon has developed its own fl eet 
management system for monitoring and 
controlling the new assets. The platform 
meets all the utility cyber security 
requirements and integrates into existing 
back o�  ce systems. The system provides the 
engineering teams, control centre and 
regional depots with live status, diagnosis 
and optimisation information from the SPS 
systems. This will allow Horizon to reduce 
costs by optimising across the fl eet.

Other than solar and storage, each site 
typically has a 16kVA genset with a 500L 
bundled tank for periods without sunlight. 
Genset run time will be contingent on load, 
which will vary between sites. In a traditional 
hybrid that incorporates a diesel genset a site 
will generally have 1.5 days of battery 
autonomy. The generator is there for prolonged 
periods of inclement weather, which is not 
unusual for the latitude of Esperance. 

tari�  metering and asset management 
obligations. Horizon has utilised its 
advanced metering infrastructure to model 
the best system size for each site, to provide 
the same or better quality of supply. The 
CPS design is modular and scalable, 
allowing for easy customisation.

SIZING SYSTEMS TO DEMAND
CPS National is technology agnostic, but in 
this instance we opted for Jinko and 
Murata. Product selection of modules is 
pretty straight forward for this type of 
application, but a great deal of thought has 
gone into the selection of the batteries. 

Considerable weight and emphasis was 
placed on lifecycle costing and safety. The 
Murata LiFe Po batteries come with a 15-
year performance warranty, which gives 
great comfort to Horizon Power. Also, the 
phosphate chemistry is widely regarded as 
the safest of the chemistry types relative to 
alternative options on the market. 

The size of batteries is very much case by 
case and is governed by load data. For the 
purposes of reducing costs, all aspects of the 
build were designed with modularity and 

The future of electricity is being reinvented in Western Australia, writes Jeremy Wray of CPS National, 

who is working with Horizon Power to replace 54km of transmission with stand-alone power systems.

Stand-alone power systems 
tower over powerlines
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Customers will get the same 
service but it will cost the 

utility less to deliver it.
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meets all the utility cyber security 
requirements and integrates into existing 
back o�  ce systems. The system provides the 
engineering teams, control centre and 
regional depots with live status, diagnosis 
and optimisation information from the SPS 
systems. This will allow Horizon to reduce 
costs by optimising across the fl eet.

Other than solar and storage, each site 
typically has a 16kVA genset with a 500L 
bundled tank for periods without sunlight. 
Genset run time will be contingent on load, 
which will vary between sites. In a traditional 
hybrid that incorporates a diesel genset a site 
will generally have 1.5 days of battery 
autonomy. The generator is there for prolonged 
periods of inclement weather, which is not 
unusual for the latitude of Esperance. 
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advanced metering infrastructure to model 
the best system size for each site, to provide 
the same or better quality of supply. The 
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allowing for easy customisation.
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CPS National is technology agnostic, but in 
this instance we opted for Jinko and 
Murata. Product selection of modules is 
pretty straight forward for this type of 
application, but a great deal of thought has 
gone into the selection of the batteries. 

Considerable weight and emphasis was 
placed on lifecycle costing and safety. The 
Murata LiFe Po batteries come with a 15-
year performance warranty, which gives 
great comfort to Horizon Power. Also, the 
phosphate chemistry is widely regarded as 
the safest of the chemistry types relative to 
alternative options on the market. 

The size of batteries is very much case by 
case and is governed by load data. For the 
purposes of reducing costs, all aspects of the 
build were designed with modularity and 
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utility less to deliver it.
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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 82 
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COMMENT

The power in partnerships

E
lectricity networks are going through 
a period of unprecedented change. 
Pressure created by the adoption of 

renewable generation technologies is 
combining with smart energy devices, 
distributed generation and local storage to 
redraw the lines of how, where and when 
electricity fl ows through the grid. 

While these changes create huge 
opportunities, signifi cant barriers remain 
for new technologies that may reshape the 
grid for the 21st century.

A major problem is that the grid as we 
know it – large-scale generation with one-
way power transmission to passive 
consumers – has had a century to cement its 
place at the centre of electricity systems. In 
doing so, it has evolved into a tightly 
interwoven system of technologies that are 
highly resistant to change. Adopting cutting 
edge technologies in this environment can 
cause ripple e� ects across the system.

The structure of the broader electricity 
industry also creates barriers to change by 
virtue of its capital-intensiveness, complex 
supply chains, robust regulation and strong 
focus on reliability and safety. 

This environment is unreceptive to Silicon 

Valley’s innovation mantra of “move fast and 
break things”, which is driving change in so 
many other industries; customers prefer 
well-tested and proven technologies over 
being treated as guinea pigs.

While the resulting barriers are 
signifi cant, partnerships are a proven way to 
reduce the perceived risk of change.

Technological innovations often come from 
less established fi rms, including start-ups with 
products that may have often undergone solid 
technical development but lack established 
fi nancial and reputational backing. By 
partnering with an established industry 
player, an innovative fi rm can overcome the 
reluctance customers may experience when 
buying outside their comfort zone.

An example is the Tesla “Big Battery” in 
South Australia which has operated for the 
past 18 months providing frequency 
stabilisation services for the Australian grid. 
While Tesla was well-known for its electric 
cars, its lithium batteries weren’t well 
recognised as a viable grid-scale resource. 

After a world-publicised Twitter bet 
between Tesla CEO Elon Musk and 
Atlassian’s Mike Cannon-Brookes, Tesla 
partnered with French renewable energy 
fi rm Neoen and the South Australian 
government to deploy what was then the 
world’s biggest battery.

After its fi rst year of operation, the 
$91 million battery had lowered grid costs by 
around $50 million, according to Neoen CEO 
Franck Wotiez. From Tesla’s point of view, 
the partnership had proven the e�  cacy of a 
disruptive new technology for the grid. 

OFF-GRID, ON TARGET
Partnering with trusted suppliers can help 
to overcome concerns about legitimacy, 
safety, reliability and compatibility with 
existing network standards. A partnership 
can also supply the innovator with insight 
into the many unstated preferences of 
technology buyers that often bring 
innovations unstuck.

Partnerships can also provide the 
complementary technologies that turn a novel 
innovation into a complete solution. For 
example, a battery manufacturer can partner 
with a systems integrator to leverage 
established relationships with end customers, 
while providing the balance of system that 
turns a battery into an energy storage system.

Redfl ow Limited, an Australian company 
that manufactures the world’s smallest zinc-
bromine fl ow batteries, demonstrated this 
recently by partnering with Thai system 
integration company TSUS to deliver an 
energy storage system for a remote village in 
mountainous northern Thailand.

Unable to access the national electricity 
grid, the village of Ban Pha Dan worked 
with TSUS and other government-selected 
suppliers to deploy a hybrid energy storage 
system that can “time-shift” solar energy 
from when it is collected during the day to 
when it is needed at night.

By partnering with a well-respected local 
expert, Redfl ow was able to deliver its 
storage system into a community that had 
only ever had electricity generated by diesel.

These sorts of partnerships can overturn 
the barriers to new technologies, 
signifi cantly increasing the chances of an 
innovation being adopted. By leveraging the 
trust and customer knowledge of a partner 
organisation, innovative fi rms can overcome 
long-established technological inertia to 
deliver breakthroughs that provide long-
term value for the grid and consumers. 
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We’ll get the grid we need 

with less strain and wasted 

opportunity if we put our 

heads together, writes 

Tim MacTaggart.

Tim MacTaggart
is chief 
deployment 
officer at 
Redflow Limited. 
He spoke at the 
National Clean 
Technologies 
Conference.

In the jungle: Thai village Ban Pha Dan is running on green energy thanks to a bit of old-fashioned collaboration.

CLEAN POWER FOR ALL

SG8K-D

1800 786 476     www.sungrowpower.com

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 82 

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

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

ECO0819_016_Redflow.indd   16 4/7/19   3:02 pm



CLEAN POWER FOR ALL

SG8K-D

1800 786 476     www.sungrowpower.com

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 82 

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

ECO0819_016_Redflow.indd   17 3/7/19   9:11 am

COMMENT

The power in partnerships

E
lectricity networks are going through 
a period of unprecedented change. 
Pressure created by the adoption of 

renewable generation technologies is 
combining with smart energy devices, 
distributed generation and local storage to 
redraw the lines of how, where and when 
electricity fl ows through the grid. 

While these changes create huge 
opportunities, signifi cant barriers remain 
for new technologies that may reshape the 
grid for the 21st century.

A major problem is that the grid as we 
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products that may have often undergone solid 
technical development but lack established 
fi nancial and reputational backing. By 
partnering with an established industry 
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reluctance customers may experience when 
buying outside their comfort zone.

An example is the Tesla “Big Battery” in 
South Australia which has operated for the 
past 18 months providing frequency 
stabilisation services for the Australian grid. 
While Tesla was well-known for its electric 
cars, its lithium batteries weren’t well 
recognised as a viable grid-scale resource. 

After a world-publicised Twitter bet 
between Tesla CEO Elon Musk and 
Atlassian’s Mike Cannon-Brookes, Tesla 
partnered with French renewable energy 
fi rm Neoen and the South Australian 
government to deploy what was then the 
world’s biggest battery.

After its fi rst year of operation, the 
$91 million battery had lowered grid costs by 
around $50 million, according to Neoen CEO 
Franck Wotiez. From Tesla’s point of view, 
the partnership had proven the e�  cacy of a 
disruptive new technology for the grid. 
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Partnering with trusted suppliers can help 
to overcome concerns about legitimacy, 
safety, reliability and compatibility with 
existing network standards. A partnership 
can also supply the innovator with insight 
into the many unstated preferences of 
technology buyers that often bring 
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while providing the balance of system that 
turns a battery into an energy storage system.

Redfl ow Limited, an Australian company 
that manufactures the world’s smallest zinc-
bromine fl ow batteries, demonstrated this 
recently by partnering with Thai system 
integration company TSUS to deliver an 
energy storage system for a remote village in 
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Unable to access the national electricity 
grid, the village of Ban Pha Dan worked 
with TSUS and other government-selected 
suppliers to deploy a hybrid energy storage 
system that can “time-shift” solar energy 
from when it is collected during the day to 
when it is needed at night.

By partnering with a well-respected local 
expert, Redfl ow was able to deliver its 
storage system into a community that had 
only ever had electricity generated by diesel.
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GEOTHERMAL

C
lever solutions to cutting energy bills 
aren’t always obvious. First of all you 
have to decide whether to replace 

expensive energy with cheap energy or to 
somehow figure out a way to use less energy 
in the first place. 

It gets harder when the property owner 
isn’t keen on layering their sandstone 
heritage building with PV panels and there 
is little scope for weaning the elderly 
occupants off the comfortable climate 
produced by the energy-hungry air-
conditioning system.

A lot of energy consultants would be left 
scratching their heads over that one, until 
they realised they were standing not far 
above an absolutely massive body of water 
that never deviates from 23°C. In that 
situation, slashing energy costs is as simple 
as pumping water from 155m underground 
through a heat exchanger and sending the 
warmed water 165m back down below via a 
second bore about 250m away.

This method of exchanging energy with 
the Earth’s crust is called low-temperature 
sedimentary aquifer geothermal, and so far 
it’s keeping everyone happy at the 80-bed 
Montgomery House nursing home in Perth.

“It uses the thermal stability of the 
aquifer,” says Dr Ian Brandes de Roos, a 
principal hydrogeologist with Perth-based 
Rockwater Consultant Hydrogeologists. 
“This is low-hanging fruit for low-carbon 
energy sources for heating and cooling 
buildings of this size.”

target temperature is.” The project has been 
running since July 2018 and modelling 
suggests $1.5 million in capital and 
operating expenditure savings over the 
project’s 30-year life.

QUIET ACHIEVER
But just as there are unexpected sources of 
energy, so there are unexpected benefits 
when you choose the right one. At 
Montgomery House, an historic landmark 
brought back to life, the owners sought a 
solution that was silent and largely invisible. 
External evidence of the Rockwater project 
is only found near a garden bed in the 
carpark, where a grille covers the 
production bore. 

No-one can hear the pump working away 
30m below. The alternative was having an 
air-handling unit on a heritage building, 
“which just wouldn’t have been acceptable,” 
Brandes de Roos says. “With these projects, 
you don’t hear them and you don’t see them.”

About 10 years ago there were high hopes 
for geothermal projects where super-hot 
water drawn from as far as 5km underground 
would drive turbines for industrial use, but 
enthusiasm faded over the years despite 
extravagant investment. There are plenty of 
successful applications that use the same 
basic concept on a less ambitious scale, says 
Brandes de Roos says. The majority of 
municipal swimming pools in Perth are 
heated by geothermal energy, for example, 
with bores running to about 1km.

“Sedimentary basins are the quiet 
achievers of the geothermal industry and 
the low-carbon solutions space,” he says. 
“We see an energy future with a whole 
bunch of complementary technologies, 
and geothermal for heating and cooling of 
larger facilities is a really important part 
of the mix.”  

TAPPED FROM UNDERGROUND
Most people don’t think of cold water as an 
energy source, but it all depends on how you 
look at a problem, Brandes de Roos says. 
“The word ‘energy’ trips people up. They’ll 
say, ‘That’s not energy; that’s just using the 
thermal inertia of the aquifer.’ But in this 
instance you are extracting the heat energy 
from the aquifer that you would otherwise 
have to supply via a traditional air-
conditioning unit.”

The “world class” (in Brandes de Roos’ 
words) Mullaloo Aquifer also cools the 
nearby Pawsey Supercomputing Centre, 
which crunches data for the Square 
Kilometre Array radio telescope near 
Geraldton, West Australia. 

The dignified sandstone building had been 
left in a neglected state and was brought back 
to life by new owner Aegis Aged Care, but 
heating and cooling these old piles is 
expensive – with a load estimate of 
1,000MWh a year for its 
automated 800kW HVAC system.

“On a summer’s day you can 
either be extracting coolth from 
40° air and getting that down to 
15° for your air-conditioning 
cycle or you can be getting 22° 
water and dropping it an extra 
6° and using that for your air-
conditioning cycle,” Brandes de 
Roos says. “So it’s significantly 
more efficient because the 
temperature is about what your 

An aquifer below central Perth is the fount of significant energy 

savings for the owners of a renovated heritage site.
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“We see an energy future with a whole 
bunch of complementary technologies, 
and geothermal for heating and cooling of 
larger facilities is a really important part 
of the mix.”  
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Most people don’t think of cold water as an 
energy source, but it all depends on how you 
look at a problem, Brandes de Roos says. 
“The word ‘energy’ trips people up. They’ll 
say, ‘That’s not energy; that’s just using the 
thermal inertia of the aquifer.’ But in this 
instance you are extracting the heat energy 
from the aquifer that you would otherwise 
have to supply via a traditional air-
conditioning unit.”

The “world class” (in Brandes de Roos’ 
words) Mullaloo Aquifer also cools the 
nearby Pawsey Supercomputing Centre, 
which crunches data for the Square 
Kilometre Array radio telescope near 
Geraldton, West Australia. 

The dignified sandstone building had been 
left in a neglected state and was brought back 
to life by new owner Aegis Aged Care, but 
heating and cooling these old piles is 
expensive – with a load estimate of 
1,000MWh a year for its 
automated 800kW HVAC system.

“On a summer’s day you can 
either be extracting coolth from 
40° air and getting that down to 
15° for your air-conditioning 
cycle or you can be getting 22° 
water and dropping it an extra 
6° and using that for your air-
conditioning cycle,” Brandes de 
Roos says. “So it’s significantly 
more efficient because the 
temperature is about what your 

An aquifer below central Perth is the fount of significant energy 

savings for the owners of a renovated heritage site.
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conference focusing on renewable energy in 
Western Australia. Join us to hear expert speakers 
discuss the current state of renewable energy  
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Compact MV Substations
Open Skid Solar Substations
Special Transformers
Fault Current Limiters
Special Applications
Monitoring & Control Solutions

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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STORAGE

B
atteries are not easy to sell to 
homeowners but the various incentives 
offered around Australia are easing the 

deal and sales are riding upwards – although 
suppliers seldom share sales data.

The logic of catching unused solar energy 
for later use is impossible to miss. If you’re 
smart and you own solar, you install a 
battery. But what do you do if you already 
have solar and a battery, and the battery-
maker then offers to sell you power for less 
than you already pay each month?

The sonnenFlat deal, offered to owners of 
sonnen batteries, is a unique offer in a 
market where hardware and services are 
often separated, but sonnen Australia-
Pacific CEO Nathan Dunn expects the 
energy option to take hold among clients 
now that Victoria has come on board.

The offer is currently available 
throughout NSW, South Australia, the ACT, 
Tasmania and south-east Queensland. 
Germany-headquartered Sonnen is a 
hardware company, no doubt, but Dunn also 
describes it as offering “energy services”, 
notably with its sonnenFlat retail offering. 
Its “energy bundle” starts from a $42 
monthly subscription that offers the 
customer all the electricity they can use up 

voltage fluctuations, frequency control, etc  
– to generators and networks. “The benefits 
will come as we get to a point of critical 
mass,” he says. “We’re not there at this point 
but we will be very quickly, based on us 
closing the Victorian gap.

“It was only in Victoria that we came 
across a number of challenges from a 
certification perspective. I can’t speak about 
the specifics of those challenges.”

The company is running trials around 
aggregation of customer data. Once the 
software is running with rigour, sonnen will 
be ready to share its findings, he says.

It’s “highly unlikely” that Energy Locals 
will on-sell surplus solar from sonnenFlat 
customers, he says. “Any other customer of 
Energy Locals is dealt with individually by 
Energy Locals.”

The technology can interact with the grid 
to address voltage wobbles on feeders where 
solar penetration is high, he says, but it’s too 
early to report on newly calmed signals in 
suburbs rich with sonnen battery-owners. 

“We have the ability to help smooth and 
manage some of those frequency 
fluctuations,” he says. “If there was an area 
where there was a significant spike or 
problem from the voltage fluctuation 
perspective and there was a healthy enough 
installation rate of sonnen batteries we 
definitely would be able to help.”

For the month of June 2019, sonnen  
will offer a sonnenFlat Energy Bundle 
where customers signing up for sonnenFlat 
can claim $1,000 off their new 
sonnenBatterie purchase. 

to an annual cap (7,500kWh for $42 a 
month, 10,000kWh for $52 a month and 
12,500kWh for $62 a month). 

In return, sonnen gets access to what’s 
stored in the householder’s sonnen battery. 

“It gives us more ability to understand 
more around how to connect to prospective 
virtual power plants around Australia,” 
Dunn says. The offer was launched around 
the middle of 2017 and Dunn can’t provide 
details about the number of sonnen-owners 
who have signed up to sonnenFlat.

“We’re undertaking a refresh of the model 
to make it more visible to some of those 
customers [who have installed a sonnen 
battery],” he says. “We had a focus in the past 
on hardware and not the combined entity.”

VIRTUAL RETAILER
The announcement that the service is now 
offered in Victoria means the eastern 
seaboard is covered. 

“Victoria was the final market we needed 
to close,” he says. “That gives us the ability 
to say we are most probably the only energy 
retailer that can serve customers across the 
majority of states on the eastern seaboard.”

Dunne’s reference to sonnen as a “retailer” 
shouldn’t be read literally. He is describing 
the battery-maker’s professional partnership 
with Energy Locals, which issues the bills. 
The benefit for sonnen, he says, is it will be 
able to take a deep read of its customers’ 
energy habits and understand how batteries 
are used. It can also “ask the owners to share 
some of the energy they store in that battery”, 
which will enable it to provide services – 

German-designed, Australian-

made battery brand sonnen 

has the pieces it needs to test 

the true value of network-

integrated storage.

Victoria completes puzzle for 
sonnenFlat ‘services’ offer
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Share and share alike: Nathan Dunne expects that when the sonnenFlat plan has attracted enough customers it will prove the true value of distributed storage.

22  /  ecogeneration  August 2019 www.ecogeneration.com.au

ECO0819_022_sonnen flat.indd   22 3/7/19   9:16 am



THE TRANSFORMER 
PEOPLEwww.wtc.com.au

MADE IN AUSTRALIA,
BUILT SMART FOR LIFE

Power Transformers 
Distribution Transformers
Compact MV Substations
Open Skid Solar Substations
Special Transformers
Fault Current Limiters
Special Applications
Monitoring & Control Solutions

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.

ECO0619_018-021_Weibe wakker.indd   21 9/5/19   8:42 amECO0819_022_sonnen flat.indd   23 4/7/19   9:26 am

STORAGE

B
atteries are not easy to sell to 
homeowners but the various incentives 
offered around Australia are easing the 

deal and sales are riding upwards – although 
suppliers seldom share sales data.

The logic of catching unused solar energy 
for later use is impossible to miss. If you’re 
smart and you own solar, you install a 
battery. But what do you do if you already 
have solar and a battery, and the battery-
maker then offers to sell you power for less 
than you already pay each month?

The sonnenFlat deal, offered to owners of 
sonnen batteries, is a unique offer in a 
market where hardware and services are 
often separated, but sonnen Australia-
Pacific CEO Nathan Dunn expects the 
energy option to take hold among clients 
now that Victoria has come on board.

The offer is currently available 
throughout NSW, South Australia, the ACT, 
Tasmania and south-east Queensland. 
Germany-headquartered Sonnen is a 
hardware company, no doubt, but Dunn also 
describes it as offering “energy services”, 
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mass,” he says. “We’re not there at this point 
but we will be very quickly, based on us 
closing the Victorian gap.

“It was only in Victoria that we came 
across a number of challenges from a 
certification perspective. I can’t speak about 
the specifics of those challenges.”

The company is running trials around 
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software is running with rigour, sonnen will 
be ready to share its findings, he says.

It’s “highly unlikely” that Energy Locals 
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to make it more visible to some of those 
customers [who have installed a sonnen 
battery],” he says. “We had a focus in the past 
on hardware and not the combined entity.”
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seaboard is covered. 
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retailer that can serve customers across the 
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shouldn’t be read literally. He is describing 
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The benefit for sonnen, he says, is it will be 
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Share and share alike: Nathan Dunne expects that when the sonnenFlat plan has attracted enough customers it will prove the true value of distributed storage.
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CEC LARGE-SCALE SOLAR FORUM

I
t’s been a record-breaking year for large-
scale solar, the RET has been met and 
large-scale generation certifi cate prices 

are falling quickly. That’s all good news, to 
an extent, but we need to know what comes 
next. Is it too much, suggested moderator 
Anna Freeman of the Clean Energy Council, 
to expect long-term federal policy on energy 
and climate change? 

The Coalition government’s Underwriting 
New Generation Investments (UNGI) 
program so far backs pumped hydro storage, 
gas generation assets and a coal plant 
upgrade, with a price target of $70/MWh 
that Morgan Stanley’s Rob Koh sees as 
encouraging for clean energy projects 
– especially when AGL estimates it costs 
about $100MWh to upgrade a coal plant. 

“If all of that [the UNGI program] can get 
done for under $70/MWh then good luck to 
them but I guess that’s another benchmark 
[for clean energy developers] to bear in 
mind,” Koh said. 

Yes, supply of energy is increasing, but 
incumbents are heavily incentivised to 
restrict supply to protect profi ts. “Prices 
could well be higher under a market-based 
solution, which is e� ectively what the 
government is proposing [with UNGI].”

PEOPLE WANT TO INVEST
Craig Whalen of Infrastructure Capital 
Group says investors are keen on green 
energy. “There is a huge appetite for 
renewables,” he said. “The desire is there, 
the funds are there, people do want to 
invest.” It comes down to project-by-project 
fundamentals: is there an o� take 
agreement? who is it with? how long is it 
for? Long-term PPAs are harder to fi nd; 
agreements to 2030 are more common, he 
said. “That’s not that far away … so one of 
the factors you’re looking at is whether 
you’re prepared to take merchant risk.”

Revenues for some renewables plants 
were struck down earlier in the year when 
the Australian Energy Market Operator 
released marginal loss factors that rewarded 
owners for far less than boilerplate capacity. 

“That does cause ramifi cations from an 
investment point of view,” Whalen said, 
pointing out there are some locations that 
investors are keen to steer clear of. Make no 
mistake, MLFs can be downgraded again. 
For investors, this would mean real pain. 

MERCHANT RISK
The corporate PPA market has grown 
quickly over the past two years but forecasts 
of energy price falls would see reluctance 
for businesses to lock in contracts today. 
Catriona McLeod from Esco Pacifi c is 
keeping an eye on the market. 

“I don’t think there’s any reason to think 
wholesale electricity prices will fall to a 
lower level in the long term,” she said, but 
falling LGC prices and rising project costs 
have seen PPA prices rise – and cost savings 
to corporates drop to a degree. 

Nevertheless, those businesses that 
signed PPAs early, and scored great deals, 
are the ones who got the market moving. 
“There are still cost savings to be had, 
they’re just not as dramatic – and they’re a 
little more long-term,” McLeod said.

David Krsevan at Canadian Solar 
explained that interest in PPAs is driven by 
more than the “green halo e� ect”, as the 
CEC’s Freeman put it. 

“The sophistication [of PPAs] has 
increased a lot,” Krsevan said. 

For a start, PPAs are just one component 
of a company’s energy sourcing strategy, 
where decisions are based on diversifi cation, 
certainty and fl exibility. 

Also, not all fi rms are big enough to 
support PPAs. “We need to look at the 
move to progressive purchasing, to do 
contracting over medium-term periods 
rather than only long-term. 

That will mean increased innovation in 
terms of the PPA o� ering.”

Whalen said the fi rst question an investor 
should ask a solar developer is whether 
there a PPA. Next questions: who’s it with 
and what’s the price? 

“That’s really important from a 
bankability point of view,” he said. “Banks 
are trying to get their minds around the 
merchant risk, but let’s face it the banks 
really do need to have a PPA in place.” 

Koh from Morgan Stanley said he 
expects the rapid growth of large-scale 
solar to take a pause as localised issues 
such as system strength are managed. 
“It’s an unstoppable force but we just need 
to bide our time and deal with the 
constraints we have.” 

EYE ON BANKABILITY
Krsevan from Canadian Solar was 
more upbeat in some areas. For example, 
a drooping “duck curve” which threatens a 
fall in daytime prices as more solar plants 
are connected to the grid will be moderated 
in NSW and Victoria, he said, as storage is 
added by owners of solar PV. “Maybe in 
other regions it’s more of an issue.”

The storage surge has been long 
anticipated but is yet to materialise, of 
course. “At this point most grid-connected 
batteries need assistance in funding to make 
them economically viable,” Krsevan said.

“There needs to be some sort of market 
mechanism for revenue streams [from 
voltage control, fast frequency response, etc] 
to be realised. Once there is, batteries will 
become more economical.”
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Market outlook panel … ‘prepare for risk, and a pause’
It’s hard to look too far ahead when network constraints and a growing appetite to buy energy 

directly from generators are two forces pulling the market from opposite directions.

The market outlook panel, from left: Anna Freeman, Clean Energy Council director (moderator); Rob Koh, 
lead equities research analyst Australian utilities and infrastructure, Morgan Stanley; Catriona McLeod, 
investment director, Esco Pacific; Craig Whalen, executive director, Infrastructure Capital Group; David Krsevan, 
general manager commercial development Australia, Canadian Solar.
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CEC LARGE-SCALE SOLAR FORUM

S
olar PV will shoulder a lot of weight 
as the Australian grid is weaned o�  
coal, and most activity this year is 

focused on Queensland. According to data 
from Rystad Energy, 727MW of capacity 
was under construction in February this 
year and a further 15GW is estimated to be 
the pipeline. 

There are challenges in an energy 
transition of such scale, but “the future is 
going to be very much powered by solar”, 
CEC chief executive Kane Thornton told the 
audience at this year’s Large-scale Solar 
Forum in Brisbane in May.

Queensland was the renewable 
construction capital in 2018, Dr Anthony 
Lynham, Queensland’s minister for natural 
resources, mines and energy told the 
audience, with more than a third of projects 
commissioned. The state is targeting 
50% renewables by 2030, backed by the 
$1.6 billion Powering Queensland plan 
announced last year. 

same statement to the mining industry: 
unless you grasp hold of social licence 
yourself and work with regional 
communities you will have resistance – and 
it will increase and governments will have 
to act,” he said. 

“It’s up to you and how you engage with 
regional communities. It’s up to you 
whether you install your solar farm on 
prime class-A agricultural land or you move 
a little bit further away with a bit of a longer 
connection to make that regional 
community much happier.”

Everyone wants the renewable energy 
buildout to be a success, and with 9,000MW 
of large-scale solar recently completed or 
under construction the PV industry is up to 
its knees in work. 

Highlights of the forum included panel 
discussions on the outlook for the solar 
market, the grid-connection headache and 
fi rming of solar resources – all featured on 
these pages.

“The growth has been phenomenal in this 
state, but it needed to happen,” Lynham 
said. “We were so far behind – we had to 
play catch up.” As recently as 2017, 
renewable penetration was 7% in 
Queensland, but by the end of 2019 he 
expects it to be 22%. 

Public ownership of assets is important, 
Lynham said, to deliver a smooth transition 
to renewables. Grants, state programs and 
interest-free loans will oil the wheels of 
consumer uptake. “The home battery 
scheme took o�  like a rocket,” he sai d. 

Regarding the prickly issue of garnering 
enthusiasm within local communities to 
host massive solar and wind projects, 
Lynham mentioned how he’d worked with 
the coal-seam gas crowd to settle resistance 
to exploration in the west of the state. We 
can all learn something from the fossil-fuel 
guys, he said indirectly.

“I didn’t think I’d have to make it to the 
renewable industry but I have made the IL
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This year’s Clean Energy Council Large-scale Solar Forum drew a record crowd to Brisbane, 

the capital of a state that is beating all others for construction of new capacity.
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I
t’s been a record-breaking year for large-
scale solar, the RET has been met and 
large-scale generation certifi cate prices 

are falling quickly. That’s all good news, to 
an extent, but we need to know what comes 
next. Is it too much, suggested moderator 
Anna Freeman of the Clean Energy Council, 
to expect long-term federal policy on energy 
and climate change? 

The Coalition government’s Underwriting 
New Generation Investments (UNGI) 
program so far backs pumped hydro storage, 
gas generation assets and a coal plant 
upgrade, with a price target of $70/MWh 
that Morgan Stanley’s Rob Koh sees as 
encouraging for clean energy projects 
– especially when AGL estimates it costs 
about $100MWh to upgrade a coal plant. 

“If all of that [the UNGI program] can get 
done for under $70/MWh then good luck to 
them but I guess that’s another benchmark 
[for clean energy developers] to bear in 
mind,” Koh said. 

Yes, supply of energy is increasing, but 
incumbents are heavily incentivised to 
restrict supply to protect profi ts. “Prices 
could well be higher under a market-based 
solution, which is e� ectively what the 
government is proposing [with UNGI].”

PEOPLE WANT TO INVEST
Craig Whalen of Infrastructure Capital 
Group says investors are keen on green 
energy. “There is a huge appetite for 
renewables,” he said. “The desire is there, 
the funds are there, people do want to 
invest.” It comes down to project-by-project 
fundamentals: is there an o� take 
agreement? who is it with? how long is it 
for? Long-term PPAs are harder to fi nd; 
agreements to 2030 are more common, he 
said. “That’s not that far away … so one of 
the factors you’re looking at is whether 
you’re prepared to take merchant risk.”

Revenues for some renewables plants 
were struck down earlier in the year when 
the Australian Energy Market Operator 
released marginal loss factors that rewarded 
owners for far less than boilerplate capacity. 

“That does cause ramifi cations from an 
investment point of view,” Whalen said, 
pointing out there are some locations that 
investors are keen to steer clear of. Make no 
mistake, MLFs can be downgraded again. 
For investors, this would mean real pain. 

MERCHANT RISK
The corporate PPA market has grown 
quickly over the past two years but forecasts 
of energy price falls would see reluctance 
for businesses to lock in contracts today. 
Catriona McLeod from Esco Pacifi c is 
keeping an eye on the market. 

“I don’t think there’s any reason to think 
wholesale electricity prices will fall to a 
lower level in the long term,” she said, but 
falling LGC prices and rising project costs 
have seen PPA prices rise – and cost savings 
to corporates drop to a degree. 

Nevertheless, those businesses that 
signed PPAs early, and scored great deals, 
are the ones who got the market moving. 
“There are still cost savings to be had, 
they’re just not as dramatic – and they’re a 
little more long-term,” McLeod said.

David Krsevan at Canadian Solar 
explained that interest in PPAs is driven by 
more than the “green halo e� ect”, as the 
CEC’s Freeman put it. 

“The sophistication [of PPAs] has 
increased a lot,” Krsevan said. 

For a start, PPAs are just one component 
of a company’s energy sourcing strategy, 
where decisions are based on diversifi cation, 
certainty and fl exibility. 

Also, not all fi rms are big enough to 
support PPAs. “We need to look at the 
move to progressive purchasing, to do 
contracting over medium-term periods 
rather than only long-term. 

That will mean increased innovation in 
terms of the PPA o� ering.”

Whalen said the fi rst question an investor 
should ask a solar developer is whether 
there a PPA. Next questions: who’s it with 
and what’s the price? 

“That’s really important from a 
bankability point of view,” he said. “Banks 
are trying to get their minds around the 
merchant risk, but let’s face it the banks 
really do need to have a PPA in place.” 

Koh from Morgan Stanley said he 
expects the rapid growth of large-scale 
solar to take a pause as localised issues 
such as system strength are managed. 
“It’s an unstoppable force but we just need 
to bide our time and deal with the 
constraints we have.” 

EYE ON BANKABILITY
Krsevan from Canadian Solar was 
more upbeat in some areas. For example, 
a drooping “duck curve” which threatens a 
fall in daytime prices as more solar plants 
are connected to the grid will be moderated 
in NSW and Victoria, he said, as storage is 
added by owners of solar PV. “Maybe in 
other regions it’s more of an issue.”

The storage surge has been long 
anticipated but is yet to materialise, of 
course. “At this point most grid-connected 
batteries need assistance in funding to make 
them economically viable,” Krsevan said.

“There needs to be some sort of market 
mechanism for revenue streams [from 
voltage control, fast frequency response, etc] 
to be realised. Once there is, batteries will 
become more economical.”
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Market outlook panel … ‘prepare for risk, and a pause’
It’s hard to look too far ahead when network constraints and a growing appetite to buy energy 

directly from generators are two forces pulling the market from opposite directions.

The market outlook panel, from left: Anna Freeman, Clean Energy Council director (moderator); Rob Koh, 
lead equities research analyst Australian utilities and infrastructure, Morgan Stanley; Catriona McLeod, 
investment director, Esco Pacific; Craig Whalen, executive director, Infrastructure Capital Group; David Krsevan, 
general manager commercial development Australia, Canadian Solar.
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S
olar PV will shoulder a lot of weight 
as the Australian grid is weaned o�  
coal, and most activity this year is 

focused on Queensland. According to data 
from Rystad Energy, 727MW of capacity 
was under construction in February this 
year and a further 15GW is estimated to be 
the pipeline. 

There are challenges in an energy 
transition of such scale, but “the future is 
going to be very much powered by solar”, 
CEC chief executive Kane Thornton told the 
audience at this year’s Large-scale Solar 
Forum in Brisbane in May.

Queensland was the renewable 
construction capital in 2018, Dr Anthony 
Lynham, Queensland’s minister for natural 
resources, mines and energy told the 
audience, with more than a third of projects 
commissioned. The state is targeting 
50% renewables by 2030, backed by the 
$1.6 billion Powering Queensland plan 
announced last year. 

same statement to the mining industry: 
unless you grasp hold of social licence 
yourself and work with regional 
communities you will have resistance – and 
it will increase and governments will have 
to act,” he said. 

“It’s up to you and how you engage with 
regional communities. It’s up to you 
whether you install your solar farm on 
prime class-A agricultural land or you move 
a little bit further away with a bit of a longer 
connection to make that regional 
community much happier.”

Everyone wants the renewable energy 
buildout to be a success, and with 9,000MW 
of large-scale solar recently completed or 
under construction the PV industry is up to 
its knees in work. 

Highlights of the forum included panel 
discussions on the outlook for the solar 
market, the grid-connection headache and 
fi rming of solar resources – all featured on 
these pages.

“The growth has been phenomenal in this 
state, but it needed to happen,” Lynham 
said. “We were so far behind – we had to 
play catch up.” As recently as 2017, 
renewable penetration was 7% in 
Queensland, but by the end of 2019 he 
expects it to be 22%. 

Public ownership of assets is important, 
Lynham said, to deliver a smooth transition 
to renewables. Grants, state programs and 
interest-free loans will oil the wheels of 
consumer uptake. “The home battery 
scheme took o�  like a rocket,” he sai d. 

Regarding the prickly issue of garnering 
enthusiasm within local communities to 
host massive solar and wind projects, 
Lynham mentioned how he’d worked with 
the coal-seam gas crowd to settle resistance 
to exploration in the west of the state. We 
can all learn something from the fossil-fuel 
guys, he said indirectly.

“I didn’t think I’d have to make it to the 
renewable industry but I have made the IL
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This year’s Clean Energy Council Large-scale Solar Forum drew a record crowd to Brisbane, 

the capital of a state that is beating all others for construction of new capacity.
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generation profiles,” Nidras said. “You might 
not look at one wind farm but a diverse 
geographical portfolio of wind farms [to 
complement solar]. The flatter you make 
that composite profile, the least cost you 
would expect the firming to be.”

Storage will begin to help level out 
supplies as the cost of battery technology 
falls and pumped hydro sites are developed. 
“That’s going to come into play over the next 
decade and beyond,” he said, citing 
relatively low development costs for some 
pumped hydro sites. “The prospects for 
these technologies is good.”

BEYOND THE CITIES AND TOWNS
David Manning, global head of hybrid at 
developer and EPC company Juwi 
Renewable Energy, spoke about 

for every meeting they initiated, but that’s 
sorely not always the case, one panellist 
grumbled. Time is precious. Don’t waste it. 
Be prepared. “When you travel two hours by 
plane to a meeting and get [an unsatisfactory 
response from ill-prepared proponents] it 
disheartens the whole experience,” he said.

It’s easy to forget everyone wants the 
same outcome: optimal delivery of new 
generation. “It might not come across when 
you talk to some NSPs, but we actually like 
connecting parties to the grid,” said Taylor 
from Powerlink. “We get a lot of buzz out 
the day the generator breaker closes in and 
it starts producing. We like to share in those 
successes, but no-one has infinite resources 
so we all work with priorities.”

THAT’S THE DIFFERENCE
The risk profile of developers varies and the 
risk profile of NSPs varies, Taylor said. Some 
are government-owned, with a mandate; 
some are private, with a growth objective. 
“The connection process is identical, state to 
state; what you see is the personalities 
coming through. That’s the difference.”

System strength issues that started to 
emerge about 18 months ago “probably” 
should have been identified and planned for 
earlier by networks, Taylor conceded. 

Confidentiality around project 
applications is a wiry topic, where multiple 
developers can be researching the 
possibilities of connecting to the same part 
of a network but none of them is allowed to 
be told of the others’ inquiries. This can lead 
to parties having wildly optimistic forecasts 
of their chances of success.

“The economically rational outcome 
would be to suggest they talk to each other,” 
one panellist said. “But I can’t do that 
because I am bound by the national 
electricity rules.” Changes to the rules that 
allow some view of what’s inside the project 
pipeline would be welcome.

The AEMC consultation process is open 
on this matter.

A HUGE TASK TO ABSORB
Osaze at Esco Pacific could “not emphasise 
enough” the need for project developers to 
have deep reserves of resources to tackle the 
full impact assessment process. She 
recounted Esco Pacific’s application for its 
175MW Finley Solar Farm, where “there 
was no indication that system strength was 
an issue” until a few days before expected 
connection when the developer was told by 
the NSPs that the project required a 
synchronous condenser.

“You’ve gone through negotiations with 
your OEM, with your EPC contractors, you 
have a PPA in place – these are contractual 
obligations in parallel – and to be notified so 
abruptly towards the tail end of the 
connection process that you need to spend 
millions more on a project, that is a huge 
task for any business to absorb.”

Esco made it happen, but not all 
developers will be so lucky. “The industry is 
learning,” Osaze said.

“The grid has to operate stably at all 
times,” said Taylor from Powerlink. “When 
a new generator comes along and proposes 
to connect at a location it needs to 
demonstrate that it does not cause harm to 
other network users. How that’s interpreted 
is now very specific.”

Let’s talk: Communication is key, said Hogan.

Firming panel … ‘the prospects are good’

For solar PV to fulfill everyone’s expectations as a mainstream source of energy  

in the grid it must lose some of its reputation as an irregular generator. It won’t  

be easy but it can be done, the audience heard.

F
or solar to shoulder aside coal and gas 
it needs to convince buyers that it is 
reliable. That’s hard to do when 

generation ends at sunset every day.  
There is a strong case for firm solar in the 
NEM – and luckily there are more than a 
few ways to achieve it.

About 80% of demand in the NEM is 
traded through the forward contract 
market, said Paul Nidras, principal 
consultant at Jacobs. Because generation 
is variable from wind and solar – and very 
hard to predict – it has been hard for these 
renewable energy sources to compete in 
this market. 

“Contracting capability is a key risk-
management strategy in the volatile 
electricity market, so that becomes 
important as we see more and more of these 

technologies,” Nidras said. Solar has an 
important role to fill as Australia nears the 
deadline for its Renewable Energy Target 
and its coal fleet is retired, but how can 
supply be firmed? 

STEADY AS SHE GOES
The first strategy is a portfolio approach, 
Nidras said, where solar is increasingly 
included among a range of dispatchible 
sources – hydro, gas, coal – to supply a 
contract. “Over the longer term we’d expect 
the dispatchible supply mix would change, 
with more coal retirement, and that energy 
storage would play an important role.”

The cost of firming can be brought down, 
he said, by including solar and wind in the 
portfolio of generating assets. “The 
important factor is complementarity of 

Confidentiality around project applications can 
lead to parties having wildly optimistic forecasts
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T
he grid connection process is “60% 
technical and 40% relationships”, said 
moderator Ian Christmas, and it 

generates as much passion and emotion as 
electricity. “This leads to some very 
interesting meetings,” he said. “The 
question really is: how did it get so hard? 
Or: has it really got any harder?”

Grid connection anxiety is felt by all 
participants: networks, the market operator, 
developers, equipment-makers and 
investors. It feels as though hopes for 
project success can be modelled ad 
infi nitum only to be dashed backwards by 
the shifting whims of the grid-connection 
gods. When will it end? “It’s like playing 
snakes and ladders every day … and someone 
keeps taking away all the ladders,” 
Christmas said, turning to the panel.

BIG IS BETTER
Powerlink’s Simon Taylor refl ected on the 
leap in recent years of the scale of projects 
looking to connect, where the current 

the Australian Energy Market Commission 
is open to suggestions on the topic.

COMMUNICATION COUNTS
It seems a great deal of e� ort and 
investment is sometimes expended by 
industry before it even presents its case to 
the market operator, said AEMO’s Greg 
Elkins, citing an example of a developer who 
admitted to spending multiple millions 
before speaking to a network service 
provider. Greater levels of collaboration are 
needed, he said. “How do we work together 
better, earlier on,” he said, granted that 
negotiations are be bounded by the 
limitations of physics. “For us to work 
together and collaborate towards a better 
outcome, and try to understand where each 
other is coming from, is going to be the key 
to the success of this challenging process.” 

Kate Osaze at Esco Pacifi c conceded that 
progress can hinge on the parties’ di� erent 
personality types, with the result that there 
can be “inconsistencies between the TNSPs 
in the room”. She gives the example where 
stringent steady state requirements of 
distribution network service providers can 
bring about delays which may have been 
avoided. “Sitting down and trying to fi gure 
out what are the concerns and what are the 
options available to meet requirements as 
quickly as possible [is important].”

TIME IS TIGHT
AECOM’s Rachel Hogan said the problem 
has been compounded by the sheer volume 
of activity this year. “Early communication 
is import, but … fi nding the time to have 
these meetings is sometimes quite 
challenging, for NSPs, for developers, for 
AEMO,” she said. “Di� erent personalities 
are going to bring di� erent ways to do 
things and potentially progress new ideas.”

It would help if proponents were prepared 

mantra appears to be “big is better”. Once, 
40MW was big, but today he posited that 
developers in the audience probably 
wouldn’t bother with anything below the 
hundreds of megawatts. Today’s projects are 
larger and also more complex, he said, 
requiring connection to high-voltage 
transmission. The problem is that “all the 
good spots that were there two or three 
years ago are gone”. 

Location choice has become a painful 
issue for generators struck down by 
downgrades to marginal loss factors 
(MLFs), but Taylor had a pragmatic view. 
“Every time you move energy there is a loss, 
and that has to be paid for by someone,” he 
said. At the moment, the bill is passed to 
consumers. MLFs are a “locational signal”, 
along with irradiance levels and proximity 
to transmission. 

“If any of those signals are not working 
correctly in the market – and I don’t see any 
evidence that they are not – they should be 
changed,” he said, reminding the audience 

Grid connection panel … 

‘60% technical, 40% relationships’

It takes careful planning, deep resources, refined 

diplomatic skills and straight-ahead honesty to 

negotiate the arcane and frustratingly opaque 

grid-connection process, the audience heard.

The grid connection panel, left to right: Ian Christmas (moderator, not pictured), head of engineering, Edify 
Energy; Greg Elkins, principal engineer, AEMO; Kate Osaze, grid connections manager, Esco Pacific; Rachel Hogan, 
senior engineer, AECOM; Simon Taylor, manager network customers, Powerlink.

‘60% technical, 40% relationships’
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generation profiles,” Nidras said. “You might 
not look at one wind farm but a diverse 
geographical portfolio of wind farms [to 
complement solar]. The flatter you make 
that composite profile, the least cost you 
would expect the firming to be.”

Storage will begin to help level out 
supplies as the cost of battery technology 
falls and pumped hydro sites are developed. 
“That’s going to come into play over the next 
decade and beyond,” he said, citing 
relatively low development costs for some 
pumped hydro sites. “The prospects for 
these technologies is good.”

BEYOND THE CITIES AND TOWNS
David Manning, global head of hybrid at 
developer and EPC company Juwi 
Renewable Energy, spoke about 

for every meeting they initiated, but that’s 
sorely not always the case, one panellist 
grumbled. Time is precious. Don’t waste it. 
Be prepared. “When you travel two hours by 
plane to a meeting and get [an unsatisfactory 
response from ill-prepared proponents] it 
disheartens the whole experience,” he said.

It’s easy to forget everyone wants the 
same outcome: optimal delivery of new 
generation. “It might not come across when 
you talk to some NSPs, but we actually like 
connecting parties to the grid,” said Taylor 
from Powerlink. “We get a lot of buzz out 
the day the generator breaker closes in and 
it starts producing. We like to share in those 
successes, but no-one has infinite resources 
so we all work with priorities.”

THAT’S THE DIFFERENCE
The risk profile of developers varies and the 
risk profile of NSPs varies, Taylor said. Some 
are government-owned, with a mandate; 
some are private, with a growth objective. 
“The connection process is identical, state to 
state; what you see is the personalities 
coming through. That’s the difference.”

System strength issues that started to 
emerge about 18 months ago “probably” 
should have been identified and planned for 
earlier by networks, Taylor conceded. 

Confidentiality around project 
applications is a wiry topic, where multiple 
developers can be researching the 
possibilities of connecting to the same part 
of a network but none of them is allowed to 
be told of the others’ inquiries. This can lead 
to parties having wildly optimistic forecasts 
of their chances of success.

“The economically rational outcome 
would be to suggest they talk to each other,” 
one panellist said. “But I can’t do that 
because I am bound by the national 
electricity rules.” Changes to the rules that 
allow some view of what’s inside the project 
pipeline would be welcome.

The AEMC consultation process is open 
on this matter.

A HUGE TASK TO ABSORB
Osaze at Esco Pacific could “not emphasise 
enough” the need for project developers to 
have deep reserves of resources to tackle the 
full impact assessment process. She 
recounted Esco Pacific’s application for its 
175MW Finley Solar Farm, where “there 
was no indication that system strength was 
an issue” until a few days before expected 
connection when the developer was told by 
the NSPs that the project required a 
synchronous condenser.

“You’ve gone through negotiations with 
your OEM, with your EPC contractors, you 
have a PPA in place – these are contractual 
obligations in parallel – and to be notified so 
abruptly towards the tail end of the 
connection process that you need to spend 
millions more on a project, that is a huge 
task for any business to absorb.”

Esco made it happen, but not all 
developers will be so lucky. “The industry is 
learning,” Osaze said.

“The grid has to operate stably at all 
times,” said Taylor from Powerlink. “When 
a new generator comes along and proposes 
to connect at a location it needs to 
demonstrate that it does not cause harm to 
other network users. How that’s interpreted 
is now very specific.”

Let’s talk: Communication is key, said Hogan.

Firming panel … ‘the prospects are good’

For solar PV to fulfill everyone’s expectations as a mainstream source of energy  

in the grid it must lose some of its reputation as an irregular generator. It won’t  

be easy but it can be done, the audience heard.

F
or solar to shoulder aside coal and gas 
it needs to convince buyers that it is 
reliable. That’s hard to do when 

generation ends at sunset every day.  
There is a strong case for firm solar in the 
NEM – and luckily there are more than a 
few ways to achieve it.

About 80% of demand in the NEM is 
traded through the forward contract 
market, said Paul Nidras, principal 
consultant at Jacobs. Because generation 
is variable from wind and solar – and very 
hard to predict – it has been hard for these 
renewable energy sources to compete in 
this market. 

“Contracting capability is a key risk-
management strategy in the volatile 
electricity market, so that becomes 
important as we see more and more of these 

technologies,” Nidras said. Solar has an 
important role to fill as Australia nears the 
deadline for its Renewable Energy Target 
and its coal fleet is retired, but how can 
supply be firmed? 

STEADY AS SHE GOES
The first strategy is a portfolio approach, 
Nidras said, where solar is increasingly 
included among a range of dispatchible 
sources – hydro, gas, coal – to supply a 
contract. “Over the longer term we’d expect 
the dispatchible supply mix would change, 
with more coal retirement, and that energy 
storage would play an important role.”

The cost of firming can be brought down, 
he said, by including solar and wind in the 
portfolio of generating assets. “The 
important factor is complementarity of 

Confidentiality around project applications can 
lead to parties having wildly optimistic forecasts
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T
he grid connection process is “60% 
technical and 40% relationships”, said 
moderator Ian Christmas, and it 

generates as much passion and emotion as 
electricity. “This leads to some very 
interesting meetings,” he said. “The 
question really is: how did it get so hard? 
Or: has it really got any harder?”

Grid connection anxiety is felt by all 
participants: networks, the market operator, 
developers, equipment-makers and 
investors. It feels as though hopes for 
project success can be modelled ad 
infi nitum only to be dashed backwards by 
the shifting whims of the grid-connection 
gods. When will it end? “It’s like playing 
snakes and ladders every day … and someone 
keeps taking away all the ladders,” 
Christmas said, turning to the panel.

BIG IS BETTER
Powerlink’s Simon Taylor refl ected on the 
leap in recent years of the scale of projects 
looking to connect, where the current 

the Australian Energy Market Commission 
is open to suggestions on the topic.

COMMUNICATION COUNTS
It seems a great deal of e� ort and 
investment is sometimes expended by 
industry before it even presents its case to 
the market operator, said AEMO’s Greg 
Elkins, citing an example of a developer who 
admitted to spending multiple millions 
before speaking to a network service 
provider. Greater levels of collaboration are 
needed, he said. “How do we work together 
better, earlier on,” he said, granted that 
negotiations are be bounded by the 
limitations of physics. “For us to work 
together and collaborate towards a better 
outcome, and try to understand where each 
other is coming from, is going to be the key 
to the success of this challenging process.” 

Kate Osaze at Esco Pacifi c conceded that 
progress can hinge on the parties’ di� erent 
personality types, with the result that there 
can be “inconsistencies between the TNSPs 
in the room”. She gives the example where 
stringent steady state requirements of 
distribution network service providers can 
bring about delays which may have been 
avoided. “Sitting down and trying to fi gure 
out what are the concerns and what are the 
options available to meet requirements as 
quickly as possible [is important].”

TIME IS TIGHT
AECOM’s Rachel Hogan said the problem 
has been compounded by the sheer volume 
of activity this year. “Early communication 
is import, but … fi nding the time to have 
these meetings is sometimes quite 
challenging, for NSPs, for developers, for 
AEMO,” she said. “Di� erent personalities 
are going to bring di� erent ways to do 
things and potentially progress new ideas.”

It would help if proponents were prepared 

mantra appears to be “big is better”. Once, 
40MW was big, but today he posited that 
developers in the audience probably 
wouldn’t bother with anything below the 
hundreds of megawatts. Today’s projects are 
larger and also more complex, he said, 
requiring connection to high-voltage 
transmission. The problem is that “all the 
good spots that were there two or three 
years ago are gone”. 

Location choice has become a painful 
issue for generators struck down by 
downgrades to marginal loss factors 
(MLFs), but Taylor had a pragmatic view. 
“Every time you move energy there is a loss, 
and that has to be paid for by someone,” he 
said. At the moment, the bill is passed to 
consumers. MLFs are a “locational signal”, 
along with irradiance levels and proximity 
to transmission. 

“If any of those signals are not working 
correctly in the market – and I don’t see any 
evidence that they are not – they should be 
changed,” he said, reminding the audience 

Grid connection panel … 

‘60% technical, 40% relationships’

It takes careful planning, deep resources, refined 

diplomatic skills and straight-ahead honesty to 

negotiate the arcane and frustratingly opaque 

grid-connection process, the audience heard.

The grid connection panel, left to right: Ian Christmas (moderator, not pictured), head of engineering, Edify 
Energy; Greg Elkins, principal engineer, AEMO; Kate Osaze, grid connections manager, Esco Pacific; Rachel Hogan, 
senior engineer, AECOM; Simon Taylor, manager network customers, Powerlink.
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integrating renewables in mine sites, in 
particular referencing a study for a project 
in Western Australia where energy options 
include piped gas, diesel or renewables. 
(Juwi delivered the DeGrussa project for 
Sandfi re Resources in Western Australia, 
with 10.6MW of solar and 1.8MWh lithium-
ion storage.) 

The project site has a good wind resource, 
he said, “quite strong during the evening, 
tapering o�  during the day and picking up 
again in the late afternoon … so we were able 
to back-fi ll the low wind resource 
throughout the day with PV.” With gas or 
diesel supplying the balance, the Juwi study 
found a hybrid wind-solar-and-storage 

solution could supply more than 80% 
renewable energy during summer and about 
75% during winter. 

IN RESERVE
The battery is pivotal in taking on load 
while gas or diesel generation comes online, 
which can take up to fi ve minutes for gas, he 
said, and 20 seconds for diesel. 

“The size of the battery has a signifi cant 
impact on the LCEO [levelised cost of 
energy],” Manning said. There is also the 
weather to deal with. “We’ve also seen cloud 
events can reduce solar output up to 80% in 
10 seconds,” he said. “In some situations 
where we lose wind and solar at the same 
time batteries are required to take the full 

for 90GW of pumped hydro supported by 
solar and wind; in Germany developers 
are exploring ex-mining sites; and around 
Europe in general there is a belief 
pumped hydro should account for up to 
6% of capacity. Using that benchmark 
there is about 4GW of opportunity in 
Australia, she said. 

Site selection is key, including access to 
water and transmission. “This is where 
fi rming comes in, as you can use solar for 
part of the pumping and be able to export to 
the grid,” Torgoman said. Depending on the 
turbine-type and confi guration “there are 
many, many solutions here”.

NEW INNOVATIONS
In markets, firming can be handled in a 
number of ways, said TFS Green & 
Renewable manager of renewable energy 
and environmental markets Chris 
Halliwell. Current convention says it’s up 
to the retailer to provide firming services, 
“and historically that’s been a reasonably 
manageable process”, but the future will 
be different. 

The entrance of variable and 
intermittent generators has changed 
everything, and “a new suite of innovations 
[is needed] in terms of wholesale contracts 
to be profi led and designed to align with 
the new generation and capacity 
capabilities” including batteries, pumped 
hydro, demand response, virtual power 
plants and of course solar and wind have 
some di� erent contractual requirements.

“As we have more contracts available … 
more people will be able to participate in the 
new wholesale energy market and price 
e¦  ciencies should hopefully prevail.” 

load until thermal engines are up to speed.”
At this stage the project is likely to be 

comprised of 70MW solar, 86MW wind and 
50MW battery storage. This would cut 
diesel demand by 90 million litres a year, or 
900 deliveries. “PV and wind can provide 
o� -grid energy at rates that are comparable 
with pipeline gas,” he said. “It’s the battery 
that allows us to provide 99.8% reliability 
and continuous supply for the mine site.” 

PUMPED HYDRO, LET IT FLOW
Lawyer and engineer Sally Torgoman, 
infrastructure lead advisory with PwC, 
focused on pumped hydro and the need to 
encourage investors, who are the “lifeline 

that makes all the work we’re doing come to 
life”. It’s just a matter of how complex are 
the solutions and what size the costs. The 
big issues regarding fi rming are the solar 
duck curve – or duck “curse”, in Torgoman’s 
words – and the complexity around pumped 
hydro energy storage.

Pumped hydro is expensive and response 
times of 1-2 minutes place the storage option 
between your typical gas peaker, at 6-12 
minutes, and batteries, measured in 
milliseconds. Using di� erent technology 
types within pumped hydro can bring 
response times down to a few seconds, she 
said, “so [pumped hydro] can be quite 
competitive with batteries”. 

Around the world, China is planning 

The firming panel, left to right: Chris Halliwell, manager of renewable energy and environmental markets, TFS Green & Renewable; Sally Torgoman, infrastructure 
lead advisory, PwC; Paul Nidras, principal consultant, Jacobs. Panellists not pictured are Dhananjay Sambare, project development manager, Ovida (moderator) 
and David Manning, global head of hybrid, Juwi Renewable Energy.
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CEC LARGE-SCALE SOLAR FORUM

integrating renewables in mine sites, in 
particular referencing a study for a project 
in Western Australia where energy options 
include piped gas, diesel or renewables. 
(Juwi delivered the DeGrussa project for 
Sandfi re Resources in Western Australia, 
with 10.6MW of solar and 1.8MWh lithium-
ion storage.) 

The project site has a good wind resource, 
he said, “quite strong during the evening, 
tapering o�  during the day and picking up 
again in the late afternoon … so we were able 
to back-fi ll the low wind resource 
throughout the day with PV.” With gas or 
diesel supplying the balance, the Juwi study 
found a hybrid wind-solar-and-storage 

solution could supply more than 80% 
renewable energy during summer and about 
75% during winter. 

IN RESERVE
The battery is pivotal in taking on load 
while gas or diesel generation comes online, 
which can take up to fi ve minutes for gas, he 
said, and 20 seconds for diesel. 

“The size of the battery has a signifi cant 
impact on the LCEO [levelised cost of 
energy],” Manning said. There is also the 
weather to deal with. “We’ve also seen cloud 
events can reduce solar output up to 80% in 
10 seconds,” he said. “In some situations 
where we lose wind and solar at the same 
time batteries are required to take the full 

for 90GW of pumped hydro supported by 
solar and wind; in Germany developers 
are exploring ex-mining sites; and around 
Europe in general there is a belief 
pumped hydro should account for up to 
6% of capacity. Using that benchmark 
there is about 4GW of opportunity in 
Australia, she said. 

Site selection is key, including access to 
water and transmission. “This is where 
fi rming comes in, as you can use solar for 
part of the pumping and be able to export to 
the grid,” Torgoman said. Depending on the 
turbine-type and confi guration “there are 
many, many solutions here”.

NEW INNOVATIONS
In markets, firming can be handled in a 
number of ways, said TFS Green & 
Renewable manager of renewable energy 
and environmental markets Chris 
Halliwell. Current convention says it’s up 
to the retailer to provide firming services, 
“and historically that’s been a reasonably 
manageable process”, but the future will 
be different. 

The entrance of variable and 
intermittent generators has changed 
everything, and “a new suite of innovations 
[is needed] in terms of wholesale contracts 
to be profi led and designed to align with 
the new generation and capacity 
capabilities” including batteries, pumped 
hydro, demand response, virtual power 
plants and of course solar and wind have 
some di� erent contractual requirements.

“As we have more contracts available … 
more people will be able to participate in the 
new wholesale energy market and price 
e¦  ciencies should hopefully prevail.” 

load until thermal engines are up to speed.”
At this stage the project is likely to be 

comprised of 70MW solar, 86MW wind and 
50MW battery storage. This would cut 
diesel demand by 90 million litres a year, or 
900 deliveries. “PV and wind can provide 
o� -grid energy at rates that are comparable 
with pipeline gas,” he said. “It’s the battery 
that allows us to provide 99.8% reliability 
and continuous supply for the mine site.” 

PUMPED HYDRO, LET IT FLOW
Lawyer and engineer Sally Torgoman, 
infrastructure lead advisory with PwC, 
focused on pumped hydro and the need to 
encourage investors, who are the “lifeline 

that makes all the work we’re doing come to 
life”. It’s just a matter of how complex are 
the solutions and what size the costs. The 
big issues regarding fi rming are the solar 
duck curve – or duck “curse”, in Torgoman’s 
words – and the complexity around pumped 
hydro energy storage.

Pumped hydro is expensive and response 
times of 1-2 minutes place the storage option 
between your typical gas peaker, at 6-12 
minutes, and batteries, measured in 
milliseconds. Using di� erent technology 
types within pumped hydro can bring 
response times down to a few seconds, she 
said, “so [pumped hydro] can be quite 
competitive with batteries”. 

Around the world, China is planning 

The firming panel, left to right: Chris Halliwell, manager of renewable energy and environmental markets, TFS Green & Renewable; Sally Torgoman, infrastructure 
lead advisory, PwC; Paul Nidras, principal consultant, Jacobs. Panellists not pictured are Dhananjay Sambare, project development manager, Ovida (moderator) 
and David Manning, global head of hybrid, Juwi Renewable Energy.

Current convention says it’s up to the retailer to 
provide firming services, and historically that’s 
been manageable, but the future will be different
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SOLAR

use very high voltages, which allows the 
current to be low. This minimises the 
resistive losses in the wires, since power lost 
is equal to current squared times resistance. 
As the electricity gets closer to the 
consumers, the grid is broken up into 
hundreds of thousands of smaller circuits, 
which serve a collection of consumers, for 
example a suburban street. 

The voltage is stepped down by 
transformers to lower values, raising the 
current proportionally so the same power is 
available. This increases safety but also 
increase the losses.

Voltage standards define the range in 

which voltage should be delivered to our 
homes. In Australia, the target voltage is 
230V, with an operating range of +10% and 
-6%. That means the distribution network 
service providers (DNSPs) who operate our 
electricity grids are required to keep the 
voltage between 253V and 216V. 

The voltage standard is helpful for 
appliance manufacturers to design 
equipment that operates optimally and 
safely within that range.  

The power required by homes and 
businesses along the circuit determines 
the current that needs to flow through the 
wires. The resistance in the wires causes 

power loss and we see this as a gradual 
reduction in voltage along the line, just 
like a ball rolling along the ground 
gradually slows down as frictional losses 
reduce its energy.

For this reason, network engineers have 
traditionally set the transformers such that 
the voltage starts at the higher end of the 
required range, allowing for the gradual 
reduction so that the house at the end of 
the circuit still sees a voltage above the 
bottom end of the range, even in times of 
peak demand. 

PV IMPACTS VOLTAGE…
With around a quarter of all houses now 
fitted with rooftop solar PV, often 
generating more power than is being 
consumed, current is increasingly being 
exported back up the local circuit toward 
the transformer. With the voltage at the 
transformer being more or less fixed, this 
means that to allow for the voltage losses in 
the direction of current flow, the voltage at 
the end of the circuit needs to be higher 
than at the transformer. 

The PV inverters effectively push up the 
voltage at the point of connection to force 
the current back upstream. But since the 
voltages at the transformer have already 
been set high to start with, the voltages at 
the end of circuits with a lot of exporting PV 
are often exceeding the upper limits.P
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Dr Jonathon Dore is head of data 
analytics and research at Solar 
Analytics. As a solar specialist for 
nearly 20 years, Jonathon has 
previously worked in R&D and 
manufacturing in Australia and 
Germany and has undergraduate and 
postgraduate degrees in photovoltaic 
engineering from UNSW. 
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VOLTAGE AND DELIVERY
Voltage is a measure of electrical potential. 
The higher the voltage, the more current 
will fl ow for a given resistance. If we 
consider resistive appliances such as electric 
hot water, the voltage will determine how 
much current fl ows and thus how much 
power is dissipated, since power equals 
voltage times current. 

Electricity moves through the grid at 
di� erent voltages. Over long distances, we 

we are seeing the impacts of supply excess 
in distribution networks that are still 
operating on the needs of high demand. 

These challenges manifest primarily as 
local voltage fl uctuations and present the 
fi rst major limitation on solar deployment 
and production. What we learn in solving 
these local issues will be instructive for how 
we manage supply and demand across the 
whole market in the future, as solar 
becomes the dominant source of energy.

A
s penetration of rooftop solar PV 
increases, we are beginning to see 
the challenges associated with an 

increasingly distributed and variable source 
of generation. Across the National 
Electricity Market (NEM), with rooftop and 
large-scale solar making up just over 5% of 
supply, solar variability is still easily 
smoothed over by other generation sources. 
At the local level, however, with some areas 
exceeding 50% of homes powered by solar, 

Solar is a dynamic energy solution trying to make its way in a grid designed for one-way traffic, 

writes Jonathon Dore. Yes, there are a few teething issues — but solutions can be found.

What voltage 
tells us about the 
solar revolution
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SOLAR

use very high voltages, which allows the 
current to be low. This minimises the 
resistive losses in the wires, since power lost 
is equal to current squared times resistance. 
As the electricity gets closer to the 
consumers, the grid is broken up into 
hundreds of thousands of smaller circuits, 
which serve a collection of consumers, for 
example a suburban street. 

The voltage is stepped down by 
transformers to lower values, raising the 
current proportionally so the same power is 
available. This increases safety but also 
increase the losses.

Voltage standards define the range in 

which voltage should be delivered to our 
homes. In Australia, the target voltage is 
230V, with an operating range of +10% and 
-6%. That means the distribution network 
service providers (DNSPs) who operate our 
electricity grids are required to keep the 
voltage between 253V and 216V. 

The voltage standard is helpful for 
appliance manufacturers to design 
equipment that operates optimally and 
safely within that range.  

The power required by homes and 
businesses along the circuit determines 
the current that needs to flow through the 
wires. The resistance in the wires causes 

power loss and we see this as a gradual 
reduction in voltage along the line, just 
like a ball rolling along the ground 
gradually slows down as frictional losses 
reduce its energy.

For this reason, network engineers have 
traditionally set the transformers such that 
the voltage starts at the higher end of the 
required range, allowing for the gradual 
reduction so that the house at the end of 
the circuit still sees a voltage above the 
bottom end of the range, even in times of 
peak demand. 

PV IMPACTS VOLTAGE…
With around a quarter of all houses now 
fitted with rooftop solar PV, often 
generating more power than is being 
consumed, current is increasingly being 
exported back up the local circuit toward 
the transformer. With the voltage at the 
transformer being more or less fixed, this 
means that to allow for the voltage losses in 
the direction of current flow, the voltage at 
the end of the circuit needs to be higher 
than at the transformer. 

The PV inverters effectively push up the 
voltage at the point of connection to force 
the current back upstream. But since the 
voltages at the transformer have already 
been set high to start with, the voltages at 
the end of circuits with a lot of exporting PV 
are often exceeding the upper limits.P
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Dr Jonathon Dore is head of data 
analytics and research at Solar 
Analytics. As a solar specialist for 
nearly 20 years, Jonathon has 
previously worked in R&D and 
manufacturing in Australia and 
Germany and has undergraduate and 
postgraduate degrees in photovoltaic 
engineering from UNSW. 
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VOLTAGE AND DELIVERY
Voltage is a measure of electrical potential. 
The higher the voltage, the more current 
will fl ow for a given resistance. If we 
consider resistive appliances such as electric 
hot water, the voltage will determine how 
much current fl ows and thus how much 
power is dissipated, since power equals 
voltage times current. 

Electricity moves through the grid at 
di� erent voltages. Over long distances, we 

we are seeing the impacts of supply excess 
in distribution networks that are still 
operating on the needs of high demand. 

These challenges manifest primarily as 
local voltage fl uctuations and present the 
fi rst major limitation on solar deployment 
and production. What we learn in solving 
these local issues will be instructive for how 
we manage supply and demand across the 
whole market in the future, as solar 
becomes the dominant source of energy.

A
s penetration of rooftop solar PV 
increases, we are beginning to see 
the challenges associated with an 

increasingly distributed and variable source 
of generation. Across the National 
Electricity Market (NEM), with rooftop and 
large-scale solar making up just over 5% of 
supply, solar variability is still easily 
smoothed over by other generation sources. 
At the local level, however, with some areas 
exceeding 50% of homes powered by solar, 

Solar is a dynamic energy solution trying to make its way in a grid designed for one-way traffic, 

writes Jonathon Dore. Yes, there are a few teething issues — but solutions can be found.

What voltage 
tells us about the 
solar revolution
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the right shows the same statistics but for 
measurements of voltage below 216 – the 
lower bound of the range. This shows the 
number of days out of spec to be much 
lower. For example, less than 2.5% of sites 
had more than 50 days where voltage was 
under the limit.  

So we see many voltage excursions at the 
upper end but very few at the lower end. 
This makes sense given the earlier 
explanation that transformers have 
traditionally been set high to allow for 
voltage loss during peak demand and shows 
that they have not adjusted to the new (and 
increasing) reality of reverse current flows.  

Naomi Stringer, a researcher at the Centre 
for Energy and Environmental Markets at 
UNSW, studied voltages hour by hour using 
anonymised data shared by Solar Analytics 
as part of a research collaboration supported 
by the federal government’s CRC program. 

The charts above show the data for 
January and June 2017 for Queensland. 
While there is some variation throughout 
the hours of the day,  The overwhelming 
majority of voltage measurements are well 
above the target 230V and are most often 
between 240-250V, both within solar hours 
and at night-time. Similar trends were found 
for NSW and South Australia.

ACTION ON OVER-VOLTAGE
It is very difficult to know before 
purchasing a solar system whether the 
voltage at your location is high and 
installers should do an on-site inspection 
before designing and quoting a system, 
including a voltage measurement.  

Active monitoring software is the best 
addition to a system for owners to 
understand whether their investment is 
working properly. A system like Solar 
Analytics can detect loss of production due 
to over-voltage and alert the owner. The 
data shown above suggests that many of the 
two million rooftop PV systems in Australia 
experience some production loss due to 
over-voltage without anyone knowing.  

Your first point of contact should be the 
company or person who sold you your 
system. If you have monitoring, they should 
be able to access the data too and help 
confirm what’s happening. They can check 
the inverter settings to make sure the right 
response modes are active and that the 
voltage thresholds are correct. If the 
problem persists, contact the DNSP. 

I had first-hand experience with this for 
my own system and had a same-day 
response from Endeavour Energy, who sent 
a technician out to adjust the local 
transformer to a lower voltage (a process 
known as a tap change). 

QUEENSLAND VOLTAGES, JANUARY 2017
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QUEENSLAND VOLTAGES, JUNE 2017
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Seasonal differences: Box and whisker plot showing median, interquartile range and outliers of voltages recorded in 
Queensland in each hour during January 2017 (left) and June 2017 (right). Source: Data driven exploration of voltage conditions in 

the low voltage network for sites with distributed solar PV, 2017, Stringer, Bruce and MacGill, Asia Pacific Solar Research Conference paper.
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SOLAR

…AND VOLTAGE IMPACTS PV
From a purely technological standpoint, it 
doesn’t really matter what the grid voltage 
is. The PV array will generate DC power at a 
voltage determined by the configuration of 
the panels – usually between 100 and 600V 
for residential systems. 

The PV inverter converts the DC voltage 
to an AC voltage similar to that of the grid 
and converts the DC to AC current such that 
the overall power is much the same as 
produced by the panels (minus conversion 
losses in the inverter). So regardless of 
whether the grid voltage were 200 or 300V, 
you could theoretically get about the same 
output power.

However, Australian standards for PV 
grid-connected inverters (AS4777) specify 
how they should respond to high or low grid 
voltages (and to high or low grid frequency). 
In the latest version, released in 2015, 
inverters can respond in a number of ways. 
If the 10-minute average voltage is above the 
upper limit, they must either: A, shut-down 
until the voltage returns to the operating 
range; B, reduce their power output 
proportionally to the excess voltage (Volt-
Watt response), or; C, absorb reactive power 
proportionally to the excess voltage (Volt-
VAr response).

Options A and B help to reduce the 
voltage by limiting the current flow towards 
the transformer, thus reducing the voltage 
losses along the circuit and hence reducing 
the voltage that the inverter needs to set to 
push current upstream.

Option C helps by acting as a pseudo load. 
When the AC current sine wave is perfectly 
in sync with the AC voltage sine wave, 100% 

VOLTAGE MONITORING
Until recently, there has been very little 
visibility of voltage values at the point of 
connection. DNSPs generally have 
monitoring at the sub-station transformers, 
which are further upstream from the local 
transformers. So this means they can 
monitor the voltages in, for example, a given 
suburb to ensure there are no major faults. 
Very few local transformers have 
monitoring, so to check the voltage there or 
at a house or business, a technician usually 
needs to physically measure it on site. This 
makes it difficult to ensure that voltages are 
kept in the operating range.  

The increased roll out of smart meters 
adds the potential for greater visibility, but 
getting access to these data can be difficult 
and expensive.  

Thankfully, voltage is measured as part of 
the solar monitoring and energy 
management system that Solar Analytics is 
providing to a growing number of customers 
around the country. The system typically 
uses energy monitors made by 
Wattwatchers, which measures voltage, 
current, frequency, real and reactive power 
and energy from each phase over periods 
down to five seconds and sends the data to 
Solar Analytics cloud servers.

As this energy database grows, we can 
start to see some interesting trends.

The chart below left shows the 
proportion of sites on the Solar Analytics 
fleet at which voltage was measured above 
253V at least once on each of a given 
number of days in 2018. Around 85% of 
sites experienced over-voltage at least once 
in that year. About 50% of sites measured 
over-voltage on more than 50 days and 
more than 25% of sites had over-voltage on 
more than half of the days in the year. 

At the other end of the scale, the chart to 

real power is available. When they are 
offset, a portion of the available power is 
“reactive”. Reactive power is needed for 
things like rotating motors and there is 
significant reactive power consumption in 
many industrial applications but very little 
in most homes. 

PV inverters are clever pieces of power 
electronics and can absorb reactive power 
such that it creates a voltage loss along the 
power line to help offset the voltage rise from 
the exported real power. If the inverter has 
spare capacity (the power generated by the 
array is lower than the rated capacity of the 
inverter), reactive power can be absorbed or 
generated with negligible impact on PV 
production. However, if the inverter is at 
capacity, it has to reduce the PV production 
to allow for the reactive power.

Similar requirements exist when the grid 
voltage is below the lower limit, although in 
that case shutting down the inverter can 
exacerbate the problem and this is currently 
under review.

Inverters installed before 2015 mostly 
operate under the previous version of the 
standard, which just specifies response 
option A. There are also provisions for very 
high and very low voltages, in which the 
inverter needs to shut down within 0.2 
seconds due to the likelihood of a major 
grid disturbance.  

The DNSP responsible for the grid in 
which the inverter is connected specifies 
the values of high and low voltages (as well 
as the very high and very low voltages) at 
which these responses kick in. These are 
generally quite close to the required 
operating range of 216 to 253V.

OVER-VOLTAGE, DAYS OUT OF SPEC

100

90

80

70

60

50

40

30

20

10

0

Days out of spec
0          25         50        75         100       125       150       175       200       225     250      275       300      325      350         

UNDER-VOLTAGE, DAYS OUT OF SPEC

100

95

90

85

80

Days out of spec

P
ro

p
o

rt
io

n
 o

f 
si

te
s 

%

0          25         50        75         100       125       150       175       200       225     250      275       300      325      350         

Spec:  0 time stamps  
in a day with  
voltage > 253  

Spec:  0 time stamps  
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And days when you’re down: Proportion of sites measuring voltage below the 
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1,000 sites spread around Australia over all of 2018.

Until recently, there has been very little visibility 
of voltage values at the point of connection.
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the right shows the same statistics but for 
measurements of voltage below 216 – the 
lower bound of the range. This shows the 
number of days out of spec to be much 
lower. For example, less than 2.5% of sites 
had more than 50 days where voltage was 
under the limit.  

So we see many voltage excursions at the 
upper end but very few at the lower end. 
This makes sense given the earlier 
explanation that transformers have 
traditionally been set high to allow for 
voltage loss during peak demand and shows 
that they have not adjusted to the new (and 
increasing) reality of reverse current flows.  

Naomi Stringer, a researcher at the Centre 
for Energy and Environmental Markets at 
UNSW, studied voltages hour by hour using 
anonymised data shared by Solar Analytics 
as part of a research collaboration supported 
by the federal government’s CRC program. 

The charts above show the data for 
January and June 2017 for Queensland. 
While there is some variation throughout 
the hours of the day,  The overwhelming 
majority of voltage measurements are well 
above the target 230V and are most often 
between 240-250V, both within solar hours 
and at night-time. Similar trends were found 
for NSW and South Australia.

ACTION ON OVER-VOLTAGE
It is very difficult to know before 
purchasing a solar system whether the 
voltage at your location is high and 
installers should do an on-site inspection 
before designing and quoting a system, 
including a voltage measurement.  

Active monitoring software is the best 
addition to a system for owners to 
understand whether their investment is 
working properly. A system like Solar 
Analytics can detect loss of production due 
to over-voltage and alert the owner. The 
data shown above suggests that many of the 
two million rooftop PV systems in Australia 
experience some production loss due to 
over-voltage without anyone knowing.  

Your first point of contact should be the 
company or person who sold you your 
system. If you have monitoring, they should 
be able to access the data too and help 
confirm what’s happening. They can check 
the inverter settings to make sure the right 
response modes are active and that the 
voltage thresholds are correct. If the 
problem persists, contact the DNSP. 

I had first-hand experience with this for 
my own system and had a same-day 
response from Endeavour Energy, who sent 
a technician out to adjust the local 
transformer to a lower voltage (a process 
known as a tap change). 
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Seasonal differences: Box and whisker plot showing median, interquartile range and outliers of voltages recorded in 
Queensland in each hour during January 2017 (left) and June 2017 (right). Source: Data driven exploration of voltage conditions in 

the low voltage network for sites with distributed solar PV, 2017, Stringer, Bruce and MacGill, Asia Pacific Solar Research Conference paper.
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SOLAR

…AND VOLTAGE IMPACTS PV
From a purely technological standpoint, it 
doesn’t really matter what the grid voltage 
is. The PV array will generate DC power at a 
voltage determined by the configuration of 
the panels – usually between 100 and 600V 
for residential systems. 

The PV inverter converts the DC voltage 
to an AC voltage similar to that of the grid 
and converts the DC to AC current such that 
the overall power is much the same as 
produced by the panels (minus conversion 
losses in the inverter). So regardless of 
whether the grid voltage were 200 or 300V, 
you could theoretically get about the same 
output power.

However, Australian standards for PV 
grid-connected inverters (AS4777) specify 
how they should respond to high or low grid 
voltages (and to high or low grid frequency). 
In the latest version, released in 2015, 
inverters can respond in a number of ways. 
If the 10-minute average voltage is above the 
upper limit, they must either: A, shut-down 
until the voltage returns to the operating 
range; B, reduce their power output 
proportionally to the excess voltage (Volt-
Watt response), or; C, absorb reactive power 
proportionally to the excess voltage (Volt-
VAr response).

Options A and B help to reduce the 
voltage by limiting the current flow towards 
the transformer, thus reducing the voltage 
losses along the circuit and hence reducing 
the voltage that the inverter needs to set to 
push current upstream.

Option C helps by acting as a pseudo load. 
When the AC current sine wave is perfectly 
in sync with the AC voltage sine wave, 100% 

VOLTAGE MONITORING
Until recently, there has been very little 
visibility of voltage values at the point of 
connection. DNSPs generally have 
monitoring at the sub-station transformers, 
which are further upstream from the local 
transformers. So this means they can 
monitor the voltages in, for example, a given 
suburb to ensure there are no major faults. 
Very few local transformers have 
monitoring, so to check the voltage there or 
at a house or business, a technician usually 
needs to physically measure it on site. This 
makes it difficult to ensure that voltages are 
kept in the operating range.  

The increased roll out of smart meters 
adds the potential for greater visibility, but 
getting access to these data can be difficult 
and expensive.  

Thankfully, voltage is measured as part of 
the solar monitoring and energy 
management system that Solar Analytics is 
providing to a growing number of customers 
around the country. The system typically 
uses energy monitors made by 
Wattwatchers, which measures voltage, 
current, frequency, real and reactive power 
and energy from each phase over periods 
down to five seconds and sends the data to 
Solar Analytics cloud servers.

As this energy database grows, we can 
start to see some interesting trends.

The chart below left shows the 
proportion of sites on the Solar Analytics 
fleet at which voltage was measured above 
253V at least once on each of a given 
number of days in 2018. Around 85% of 
sites experienced over-voltage at least once 
in that year. About 50% of sites measured 
over-voltage on more than 50 days and 
more than 25% of sites had over-voltage on 
more than half of the days in the year. 

At the other end of the scale, the chart to 

real power is available. When they are 
offset, a portion of the available power is 
“reactive”. Reactive power is needed for 
things like rotating motors and there is 
significant reactive power consumption in 
many industrial applications but very little 
in most homes. 

PV inverters are clever pieces of power 
electronics and can absorb reactive power 
such that it creates a voltage loss along the 
power line to help offset the voltage rise from 
the exported real power. If the inverter has 
spare capacity (the power generated by the 
array is lower than the rated capacity of the 
inverter), reactive power can be absorbed or 
generated with negligible impact on PV 
production. However, if the inverter is at 
capacity, it has to reduce the PV production 
to allow for the reactive power.

Similar requirements exist when the grid 
voltage is below the lower limit, although in 
that case shutting down the inverter can 
exacerbate the problem and this is currently 
under review.

Inverters installed before 2015 mostly 
operate under the previous version of the 
standard, which just specifies response 
option A. There are also provisions for very 
high and very low voltages, in which the 
inverter needs to shut down within 0.2 
seconds due to the likelihood of a major 
grid disturbance.  

The DNSP responsible for the grid in 
which the inverter is connected specifies 
the values of high and low voltages (as well 
as the very high and very low voltages) at 
which these responses kick in. These are 
generally quite close to the required 
operating range of 216 to 253V.
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And days when you’re down: Proportion of sites measuring voltage below the 
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Until recently, there has been very little visibility 
of voltage values at the point of connection.
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providers – on commercial terms as part 
of normal operations.

“Within a decade there’ll be dramatically 
more energy data available through the 
cloud, and the utility billing data that 
dominates today will only be a fraction of 
the total,” Dietz has said. “The bulk of it will 
come from consumer-owned assets, 
including inverters, EV chargers and smart 
devices … The flow of this data via APIs will 
be critical to the trade in electrons in 
increasingly distributed electricity grids.”

Rooftop solar is continuing to grow at 
rapid rates, and about 250,000 systems will 
be added this year. This is certain to 
continue, primarily because it is the 
cheapest form of electricity. A recent study 
by the ISF, CEEM and APVI found that 
rooftop potential solar capacity is over 20 
times what we have today, so space is not a 
limitation. This presents an important role 
for regulators to ensure that the benefits of 
cheaper energy can be shared by all 
consumers and by the various participants 
in the energy system.  

BATTERIES AND AGGREGATORS
As battery storage falls in cost we will see 
increased deployment of storage, with 
AEMO predicting around 3GW cumulative 
battery capacity to 2030. To an extent, this 
can alleviate voltage issues by smoothing 
out the generation and demand profiles, 
particularly with the highly synchronised 
evening demand. 

During the day, an economically optimal 
sized home battery is unlikely to take up all 
of the excess solar energy, so the combined 
peak export later in the day will likely be 
unchanged. This is where smart control 
algorithms can help. Such algorithms could 
learn to forecast high voltages and other 
local constraints and delay charging until 
those times, when it is most valuable. 

This relies on sufficient incentives, for 
example avoidance of production 
curtailment and export limits or payment 
for grid support services. Likewise, 
providing incentives for batteries to 
alleviate network constraints in both 
directions could be more cost-effective than 
network augmentation.  

It is likely that such control will be 
provided by third-party aggregators, who 
manage the communication and value 
exchange between inverters and networks 
or retailers and can coordinate large 
numbers of systems to optimise the 
outcomes for all. Many more start-ups like 
Solar Analytics or Reposit Power will 
compete, with those who understand how to 
engage the end user likely to win out. 

Platforms such as Greensync’s Distributed 
Energy Exchange (deX) will provide a 
marketplace for this value exchange, 
enabling the smallest consumers right 
through to the largest retailers to benefit.  

VIRTUAL POWER PLANTS AND EVs

An example of such coordination is a 
virtual power plant (VPP), where many 
batteries can supply a large amount of 
power when required. This is particularly 
valuable when demand spikes and high 
gains can be made on the spot market or in 
contract with retailers. However, if the 
high demand is not replicated in the areas 
where the batteries are located, then 
localised problems may occur due to the 
large simultaneous export. This risk is one 
of the motivations behind the dynamic 
export limits proposed by SAPN. 

Coordination will become even more 
important as electric vehicles become more 
prevalent. This is one area in which 
Australia is lagging and forecast take-up is 
almost impossible given the heavy reliance 
on coordinated charging infrastructure and 
the likely need of subsidies to kick off the 
local market. Delays now could make the 
eventual take-up even more rapid once 
prices or availability make it inevitable. 

This rapid change will create an even 
greater challenge for electricity systems to 
keep up. The synchronised demand of cars 
arriving home and being plugged in for 
charging will add to the existing peak 
unless incentives or regulations are 
provided to delay this load to a low 

demand period and coordinated control 
systems are created to react optimally.  

PEER-TO-PEER POWER
A further piece of the puzzle is local 
sharing of electricity. Presently, network 
costs don’t take into account how far the 
electricity travels, so buying electricity 
from next door costs the same as buying it 
from a generator a thousand kilometres 
away. Local supply and demand constraints 
could be alleviated by taking proximity 
into account, creating a natural incentive 
for consumers to shift loads to when their 
neighbours are producing energy, or 
conversely for battery systems to export 
when there is higher local demand. 

Again, this is unlikely to be achieved by 
human decision making and requires 
automated control systems to act according 
to user preferences. Technology companies 
like Power Ledger and Enosi are creating 
blockchain algorithms to manage such 
trading, while trials engaging consumers 
are being conducted by AGL, Solar 
Analytics and others.

So the future will see many solutions to 
the emerging constraints of the clean energy 
transition but also many new challenges 
which keep shifting the goalposts for 
everyone involved. What is clear is that 
high-quality, high-volume data, 
connectivity and coordination will play an 
increasingly important role and that at the 
centre of all this is a person who just wants 
to be comfortable and connected at a 
reasonable price. 

During the day, an optimally sized home battery is 
unlikely to take up all of the excess solar energy.
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The chart above shows the voltages 
measured at different times of the day 
throughout November 2018, before and 
after the tap change, which conveniently 
occurred around the middle of the month. 
From that point on my system began 
performing much closer to the 
expectations calculated by my Solar 
Analytics monitoring.   

NETWORKS’ DILEMMA
DNSPs are large, complex, highly regulated 
organisations with a massively important 
job to do. Depending on who you talk to, 

ultimately increases costs for everyone.  
A more coordinated response is required. 

South Australia, with the highest rooftop 
PV penetration in the world, is experiencing 
many of these issues first. Consequently, 
over-voltage enquiries to SAPN have been 
increasing, as shown in the chart below left. 
While SAPN imposes a 5kW per phase 
export limit of PV systems, its LV 
management business case shows that this 
is not a long-term sufficient limitation and 
proposes a dynamic export limit informed 
by increased transformer monitoring and 
live system data. Such data can come from 
smart meters, from comms-enabled PV and 
battery inverters and from monitoring 
systems such as Solar Analytics.  

It’s expected that all DNSPs will rely on 
vastly increased live data visibility to aid 
their future planning as well as manage 
operations, enabling them to target areas 
in need of upgrades or voltage adjustments 
in a coordinated and more cost-efficient 
manner. The map below shows Solar 
Analytics sites in the ACT on the 
ActewAGL network, when 100% of sites 
simultaneously experienced a step in 
voltage of more than 3 Volts one day in 
March, 2018, indicating some sort of grid 
disturbance. Live streams of such data 
will help network operators respond faster 
to problems, benefiting consumers.  

Solar Analytics is providing some of this 
anonymised data to the Australian Energy 
Market Operator through an ARENA-
funded research project in order to 
investigate how PV systems respond to grid 
disturbances, including voltage spikes or 
dips. This has helped to inform the 
recommendations in AEMO’s Technical 
Integration of Distributed Energy Resources 
Report. For example: “There is benefit in 
expanding voltage disturbance withstand 

capabilities … of DER as 
much as possible, taking 
into account safety 
considerations…”

WHAT DOES THE 
FUTURE HOLD?
Wattwatchers CEO 
Gavin Dietz sees a 
future for consumer-
side-of-the-meter 
energy technologies 
where household and 
business data will 
regularly be shared 
with the industry – 
electricity networks, 
retailers, aggregators 
and other service 

they are either well aware of present extent 
of this problem or very surprised by the data 
shown above. Likewise, they are either very 
keen to manage it in a way that helps to 
accelerate the transition to a clean energy 
future or believe that solar alone is to blame 
for voltage problems and the way to deal 
with it is to stop approving connections.  

It is understandable that voltages are set 
cautiously high since the PV inverter 
standards put a brake on the system at the 
upper end, but no such brake exists at the 
lower end. On extremely hot days, when 
people are coming home and turning on air-
conditioners at the same time, local demand 
peaks and voltage goes down. No standard 
exists to turn off air-conditioners or other 
loads when voltage dips below the 
threshold, although consumers can be 
incentivised to do this.

Several demand response trials have been 
conducted or are underway that involve 
incentives for customers either manually or 
automatically turning off air-conditioners or 
other devices for brief periods during peak 
demand times. These have all shown 
potential for demand reductions, which will 
help voltage management at the local level 
and help meet broader supply at the market 
level. Consumer engagement is difficult, 
however, and Solar Analytics is leading a 
project with Energy Queensland, SAPN and 
Wattwatchers to tackle demand response 
from a consumer perspective.  

LOOKING FOR A SOLUTION 
Even if, through demand response, voltage 
can be managed just as well at the low end 
as at the high end, it will still be a difficult 
exercise to shift voltages to the middle of 
the range. Manually adjusting thousands of 
local transformers one customer-request at 
a time is clearly not an efficient exercise and 

ENQUIRIES TO SAPN IN SOUTH AUSTRALIA PICKING UP GRID DISTURBANCE
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BEFORE AND AFTER ADJUSTMENT

After tap change

November 2018
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Step down: Voltage measured at a meter board of a 
rooftop PV system (top) and energy produced versus 
expected from Solar Analytics Performance 
Dashboard (bottom) before and after adjustment of 
the local transformer turns ratio.

Produced Expected
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SOLAR

providers – on commercial terms as part 
of normal operations.

“Within a decade there’ll be dramatically 
more energy data available through the 
cloud, and the utility billing data that 
dominates today will only be a fraction of 
the total,” Dietz has said. “The bulk of it will 
come from consumer-owned assets, 
including inverters, EV chargers and smart 
devices … The flow of this data via APIs will 
be critical to the trade in electrons in 
increasingly distributed electricity grids.”

Rooftop solar is continuing to grow at 
rapid rates, and about 250,000 systems will 
be added this year. This is certain to 
continue, primarily because it is the 
cheapest form of electricity. A recent study 
by the ISF, CEEM and APVI found that 
rooftop potential solar capacity is over 20 
times what we have today, so space is not a 
limitation. This presents an important role 
for regulators to ensure that the benefits of 
cheaper energy can be shared by all 
consumers and by the various participants 
in the energy system.  

BATTERIES AND AGGREGATORS
As battery storage falls in cost we will see 
increased deployment of storage, with 
AEMO predicting around 3GW cumulative 
battery capacity to 2030. To an extent, this 
can alleviate voltage issues by smoothing 
out the generation and demand profiles, 
particularly with the highly synchronised 
evening demand. 

During the day, an economically optimal 
sized home battery is unlikely to take up all 
of the excess solar energy, so the combined 
peak export later in the day will likely be 
unchanged. This is where smart control 
algorithms can help. Such algorithms could 
learn to forecast high voltages and other 
local constraints and delay charging until 
those times, when it is most valuable. 

This relies on sufficient incentives, for 
example avoidance of production 
curtailment and export limits or payment 
for grid support services. Likewise, 
providing incentives for batteries to 
alleviate network constraints in both 
directions could be more cost-effective than 
network augmentation.  

It is likely that such control will be 
provided by third-party aggregators, who 
manage the communication and value 
exchange between inverters and networks 
or retailers and can coordinate large 
numbers of systems to optimise the 
outcomes for all. Many more start-ups like 
Solar Analytics or Reposit Power will 
compete, with those who understand how to 
engage the end user likely to win out. 

Platforms such as Greensync’s Distributed 
Energy Exchange (deX) will provide a 
marketplace for this value exchange, 
enabling the smallest consumers right 
through to the largest retailers to benefit.  

VIRTUAL POWER PLANTS AND EVs

An example of such coordination is a 
virtual power plant (VPP), where many 
batteries can supply a large amount of 
power when required. This is particularly 
valuable when demand spikes and high 
gains can be made on the spot market or in 
contract with retailers. However, if the 
high demand is not replicated in the areas 
where the batteries are located, then 
localised problems may occur due to the 
large simultaneous export. This risk is one 
of the motivations behind the dynamic 
export limits proposed by SAPN. 

Coordination will become even more 
important as electric vehicles become more 
prevalent. This is one area in which 
Australia is lagging and forecast take-up is 
almost impossible given the heavy reliance 
on coordinated charging infrastructure and 
the likely need of subsidies to kick off the 
local market. Delays now could make the 
eventual take-up even more rapid once 
prices or availability make it inevitable. 

This rapid change will create an even 
greater challenge for electricity systems to 
keep up. The synchronised demand of cars 
arriving home and being plugged in for 
charging will add to the existing peak 
unless incentives or regulations are 
provided to delay this load to a low 

demand period and coordinated control 
systems are created to react optimally.  

PEER-TO-PEER POWER
A further piece of the puzzle is local 
sharing of electricity. Presently, network 
costs don’t take into account how far the 
electricity travels, so buying electricity 
from next door costs the same as buying it 
from a generator a thousand kilometres 
away. Local supply and demand constraints 
could be alleviated by taking proximity 
into account, creating a natural incentive 
for consumers to shift loads to when their 
neighbours are producing energy, or 
conversely for battery systems to export 
when there is higher local demand. 

Again, this is unlikely to be achieved by 
human decision making and requires 
automated control systems to act according 
to user preferences. Technology companies 
like Power Ledger and Enosi are creating 
blockchain algorithms to manage such 
trading, while trials engaging consumers 
are being conducted by AGL, Solar 
Analytics and others.

So the future will see many solutions to 
the emerging constraints of the clean energy 
transition but also many new challenges 
which keep shifting the goalposts for 
everyone involved. What is clear is that 
high-quality, high-volume data, 
connectivity and coordination will play an 
increasingly important role and that at the 
centre of all this is a person who just wants 
to be comfortable and connected at a 
reasonable price. 

During the day, an optimally sized home battery is 
unlikely to take up all of the excess solar energy.
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The chart above shows the voltages 
measured at different times of the day 
throughout November 2018, before and 
after the tap change, which conveniently 
occurred around the middle of the month. 
From that point on my system began 
performing much closer to the 
expectations calculated by my Solar 
Analytics monitoring.   

NETWORKS’ DILEMMA
DNSPs are large, complex, highly regulated 
organisations with a massively important 
job to do. Depending on who you talk to, 

ultimately increases costs for everyone.  
A more coordinated response is required. 

South Australia, with the highest rooftop 
PV penetration in the world, is experiencing 
many of these issues first. Consequently, 
over-voltage enquiries to SAPN have been 
increasing, as shown in the chart below left. 
While SAPN imposes a 5kW per phase 
export limit of PV systems, its LV 
management business case shows that this 
is not a long-term sufficient limitation and 
proposes a dynamic export limit informed 
by increased transformer monitoring and 
live system data. Such data can come from 
smart meters, from comms-enabled PV and 
battery inverters and from monitoring 
systems such as Solar Analytics.  

It’s expected that all DNSPs will rely on 
vastly increased live data visibility to aid 
their future planning as well as manage 
operations, enabling them to target areas 
in need of upgrades or voltage adjustments 
in a coordinated and more cost-efficient 
manner. The map below shows Solar 
Analytics sites in the ACT on the 
ActewAGL network, when 100% of sites 
simultaneously experienced a step in 
voltage of more than 3 Volts one day in 
March, 2018, indicating some sort of grid 
disturbance. Live streams of such data 
will help network operators respond faster 
to problems, benefiting consumers.  

Solar Analytics is providing some of this 
anonymised data to the Australian Energy 
Market Operator through an ARENA-
funded research project in order to 
investigate how PV systems respond to grid 
disturbances, including voltage spikes or 
dips. This has helped to inform the 
recommendations in AEMO’s Technical 
Integration of Distributed Energy Resources 
Report. For example: “There is benefit in 
expanding voltage disturbance withstand 

capabilities … of DER as 
much as possible, taking 
into account safety 
considerations…”

WHAT DOES THE 
FUTURE HOLD?
Wattwatchers CEO 
Gavin Dietz sees a 
future for consumer-
side-of-the-meter 
energy technologies 
where household and 
business data will 
regularly be shared 
with the industry – 
electricity networks, 
retailers, aggregators 
and other service 

they are either well aware of present extent 
of this problem or very surprised by the data 
shown above. Likewise, they are either very 
keen to manage it in a way that helps to 
accelerate the transition to a clean energy 
future or believe that solar alone is to blame 
for voltage problems and the way to deal 
with it is to stop approving connections.  

It is understandable that voltages are set 
cautiously high since the PV inverter 
standards put a brake on the system at the 
upper end, but no such brake exists at the 
lower end. On extremely hot days, when 
people are coming home and turning on air-
conditioners at the same time, local demand 
peaks and voltage goes down. No standard 
exists to turn off air-conditioners or other 
loads when voltage dips below the 
threshold, although consumers can be 
incentivised to do this.

Several demand response trials have been 
conducted or are underway that involve 
incentives for customers either manually or 
automatically turning off air-conditioners or 
other devices for brief periods during peak 
demand times. These have all shown 
potential for demand reductions, which will 
help voltage management at the local level 
and help meet broader supply at the market 
level. Consumer engagement is difficult, 
however, and Solar Analytics is leading a 
project with Energy Queensland, SAPN and 
Wattwatchers to tackle demand response 
from a consumer perspective.  

LOOKING FOR A SOLUTION 
Even if, through demand response, voltage 
can be managed just as well at the low end 
as at the high end, it will still be a difficult 
exercise to shift voltages to the middle of 
the range. Manually adjusting thousands of 
local transformers one customer-request at 
a time is clearly not an efficient exercise and 

ENQUIRIES TO SAPN IN SOUTH AUSTRALIA PICKING UP GRID DISTURBANCE
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BEFORE AND AFTER ADJUSTMENT

After tap change

November 2018
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Step down: Voltage measured at a meter board of a 
rooftop PV system (top) and energy produced versus 
expected from Solar Analytics Performance 
Dashboard (bottom) before and after adjustment of 
the local transformer turns ratio.

Produced Expected
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INVESTING

this area. Our focus has been on suppliers 
that will benefit from increasing vehicle 
electrification and the adoption of active 
safety and autonomous driving technology. 

The development of these technologies 
has been more expensive and slower to 
deliver revenue growth than expected, and 
the businesses have suffered from slowing 
global automotive sales and increasing costs 
and the uncertainty created by the ongoing 
US-China trade dispute. 

It remains an area of interest and the 
significant fall in share prices of companies 
in this area is now presenting some 
interesting longer-term opportunities.

What have you learned along the way?

Ten years ago we recognized, correctly, that 
there was likely to be very significant 
change in large parts of the global economy 
in coming decades as technologies like solar 
and wind became competitive and displaced 
existing infrastructure. 

Over time we have learned that the scope 
of similar changes across the economy is far 
larger than we initially understood it to be, 
and the implications much more significant 
for investors. 

Areas like electric vehicles, energy 
storage, the industrial internet of things, big 
data, machine learning and artificial 
intelligence are not only delivering a much 
broader range of sustainable solutions, but 
they are accelerating the rate of change. 

We continue to be astounded by the rate 
of improvement and reduction in cost of 

new technologies, which year after year 
continue to exceed the most aggressive 
forecasts. It provides us with optimism that 
capitalism and innovation can deliver 
solutions to the world’s environmental 
challenges and resource constraints – not to 
mention an ongoing stream of interesting 
investment opportunities.

With borrowing rates this low, do 

developers favour debt over equity?

Yes. Developers typically use project finance 
debt to support the development of renewable 
energy projects. Leverage ratios are typically 
quite high for projects with good quality 
offtake agreements or feed in tariffs. 

The cost of debt is a significant factor in 
the overall project costs and has a material 
impact on the electricity price at which 
projects are economic. 

Higher interest rates have been one of the 
reasons Australian renewable projects have 
not achieved the same low costs as in other 
parts of the world.

What are some simple investment 

criteria to apply in the fast-changing 

world of energy efficiency and  

clean energy?

Nanuk approaches its investment with a 
belief that over the longer term share prices 
tend to reflect the economic value of 
businesses, and we seek to invest in 
businesses that are able to grow economic 
value or are priced at significantly less than 
their economic value, and preferably both. 

The approach often leads us to invest in 
profitable, mature (and boring!) 
businesses that are going to grow faster 
because of growth in clean energy or 
energy efficient technologies. The analogy 
is investing in businesses selling “picks 
and shovels to the gold rush”. 

We avoid investing in uncommercialised 
technologies, businesses that compete in 
commoditised markets and paying 
excessive prices to buy “leaders” like Tesla 
which still face enormous challenges to 
reach consistent profitability and meet the 
ambitious expectations implied by the 
share price. 

The solar industry is a good example of 
the challenges of investing in some fast-
growing technologies. The industry has 
grown in volume terms by around 25 times 
over the past decade, but at an industry level 
shareholder returns have been substantially 
negative. Even the industry leaders today 
have performed poorly as investments. 

It is an illustration of the impact of 
falling costs in commoditised markets, 
where companies need to invest large 
amounts of capital to produce more 
product just to keep revenues and profits 
flat. The outcome is typically very low 
returns on capital and poor long-term 
outcomes for equity holders. 

The same dynamic is likely in many 
industries with similar characteristics and 
as an example it won’t be surprising if many 
companies involved in manufacturing 
lithium ion batteries suffer a similar fate. P
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INVESTING

To what extent are investments in clean 

energy generation prone to falling 

electricity prices?

The economics of renewable generation and 
energy storage continue to improve at very 
rapid rates and the implications are 
significant for the future economics of all 
energy infrastructure, not just clean energy 
investments. In some parts of the world the 
development of renewable generation has 
been supported by regulatory mechanisms 
and subsidies that increase the prices paid 
by electricity users, but this is not 
universally the case. As the price of clean 

risk in this country of continuing to invest in 
traditional infrastructure that will be 
redundant well short of its intended 
lifecycle, leaving significant costs to be 
borne by someone.

What percentage of your portfolio could 

be considered R&D?

The companies held by the Nanuk’s New 
World Fund have, on average, higher than 
average levels of investment in R&D. It is a 
key source of competitive advantage and in 
many cases a driver of future revenue 
growth. We do not, however, invest in “early 
stage” companies seeking to commercialise 
new or unproven technologies. 

What have been some great investments 

for you so far?

Within the clean energy space we have 
generated excellent returns from 
investments in SolarEdge, a global leader in 
solar inverters and module-level power 
electronics, and SunRun, the leading US 
residential solar leasing company. 

They are both beneficiaries of the 
continuing decline in panel prices and 
improving economics of solar systems and 
stand to benefit from the increasing 
“attachment rate” of battery storage. 

The Fund has also benefitted significantly 
from investments in wind turbine 
manufacturers Vestas and Siemens Gamesa 
Renewable Energy over the past year, 
during which time the falling cost of wind 
energy resulting from competitive tendering 
processes replacing fixed subsidies and feed 
in tariffs has driven a significant lift in 
project development and order flow for 
these businesses.

What have been some not-so-great 

investments?

The fund’s investments in the automotive 
industry have not performed as well as 
expected, and we now hold less exposure in 

energy technologies has fallen the necessity 
for subsidies and regulatory support, like 
mandated targets in Australia, is reducing 
and in many parts of the world solar and 
wind are the cheapest sources of new 
generation and it is economically viable to 
develop them without subsidies.

In competitive “merchant” electricity 
markets, like Australia’s, the introduction of 
even relatively small amounts of renewable 
generation is likely to significantly reduce 
wholesale power prices. 

In fact, in many markets it is now common 
to see zero or negative wholesale power 
prices during times of strong wind or solar 
generation. Not surprisingly this can have a 
materially negative effect on the revenues 
and value of traditional generating capacity.

Longer term, the value of renewable 
generation will decline if market prices fall 
– at least until the point that there is a large 
reserve of very cheap energy storage.

The implications for clean energy 
investments depend on the nature of the 
investment. Some generating assets like 
wind and solar farms will be negatively 
impacted in the longer term by falling 
wholesale power prices, but there will be 
many business models and technologies that 
will benefit from falling electricity prices 
and a more complex electricity network 
with large amounts of intermittent 
renewable generation supported by large 
amounts of storage and sophisticated 
demand management solutions.

Economics will dictate that inevitably we 
end up with such a system. The real 
challenge is that much of the value of 
existing generation and transmission 
infrastructure will be lost during this 
transition. Not surprisingly the owners of 
these assets seek political and regulatory 
support to protect their value and slow the 
transition. Unfortunately, the public and 
political debate is neither well informed nor 
honestly presented, and we are at significant 

When your job is picking stocks for a managed fund focused on renewables and energy  

efficiency, you want an outcome where investors profit as much as everyone else on the  

planet. EcoGeneration asks Tom King of Nanuk Asset Management how it’s done.

Looking for tomorrow’s  
clean energy survivors

Tom King is chief investment officer 
of Nanuk Asset Management, a funds 
management firm which invests in 
listed companies associated with clean 
energy, energy efficiency, industrial 
efficiency, waste management, 
pollution control and sustainable 
materials. Tom has a background in 
equity funds management, investment 
banking and private equity.
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this area. Our focus has been on suppliers 
that will benefit from increasing vehicle 
electrification and the adoption of active 
safety and autonomous driving technology. 

The development of these technologies 
has been more expensive and slower to 
deliver revenue growth than expected, and 
the businesses have suffered from slowing 
global automotive sales and increasing costs 
and the uncertainty created by the ongoing 
US-China trade dispute. 

It remains an area of interest and the 
significant fall in share prices of companies 
in this area is now presenting some 
interesting longer-term opportunities.

What have you learned along the way?

Ten years ago we recognized, correctly, that 
there was likely to be very significant 
change in large parts of the global economy 
in coming decades as technologies like solar 
and wind became competitive and displaced 
existing infrastructure. 

Over time we have learned that the scope 
of similar changes across the economy is far 
larger than we initially understood it to be, 
and the implications much more significant 
for investors. 

Areas like electric vehicles, energy 
storage, the industrial internet of things, big 
data, machine learning and artificial 
intelligence are not only delivering a much 
broader range of sustainable solutions, but 
they are accelerating the rate of change. 

We continue to be astounded by the rate 
of improvement and reduction in cost of 

new technologies, which year after year 
continue to exceed the most aggressive 
forecasts. It provides us with optimism that 
capitalism and innovation can deliver 
solutions to the world’s environmental 
challenges and resource constraints – not to 
mention an ongoing stream of interesting 
investment opportunities.

With borrowing rates this low, do 

developers favour debt over equity?

Yes. Developers typically use project finance 
debt to support the development of renewable 
energy projects. Leverage ratios are typically 
quite high for projects with good quality 
offtake agreements or feed in tariffs. 

The cost of debt is a significant factor in 
the overall project costs and has a material 
impact on the electricity price at which 
projects are economic. 

Higher interest rates have been one of the 
reasons Australian renewable projects have 
not achieved the same low costs as in other 
parts of the world.

What are some simple investment 

criteria to apply in the fast-changing 

world of energy efficiency and  

clean energy?

Nanuk approaches its investment with a 
belief that over the longer term share prices 
tend to reflect the economic value of 
businesses, and we seek to invest in 
businesses that are able to grow economic 
value or are priced at significantly less than 
their economic value, and preferably both. 

The approach often leads us to invest in 
profitable, mature (and boring!) 
businesses that are going to grow faster 
because of growth in clean energy or 
energy efficient technologies. The analogy 
is investing in businesses selling “picks 
and shovels to the gold rush”. 

We avoid investing in uncommercialised 
technologies, businesses that compete in 
commoditised markets and paying 
excessive prices to buy “leaders” like Tesla 
which still face enormous challenges to 
reach consistent profitability and meet the 
ambitious expectations implied by the 
share price. 

The solar industry is a good example of 
the challenges of investing in some fast-
growing technologies. The industry has 
grown in volume terms by around 25 times 
over the past decade, but at an industry level 
shareholder returns have been substantially 
negative. Even the industry leaders today 
have performed poorly as investments. 

It is an illustration of the impact of 
falling costs in commoditised markets, 
where companies need to invest large 
amounts of capital to produce more 
product just to keep revenues and profits 
flat. The outcome is typically very low 
returns on capital and poor long-term 
outcomes for equity holders. 

The same dynamic is likely in many 
industries with similar characteristics and 
as an example it won’t be surprising if many 
companies involved in manufacturing 
lithium ion batteries suffer a similar fate. P
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To what extent are investments in clean 

energy generation prone to falling 

electricity prices?

The economics of renewable generation and 
energy storage continue to improve at very 
rapid rates and the implications are 
significant for the future economics of all 
energy infrastructure, not just clean energy 
investments. In some parts of the world the 
development of renewable generation has 
been supported by regulatory mechanisms 
and subsidies that increase the prices paid 
by electricity users, but this is not 
universally the case. As the price of clean 

risk in this country of continuing to invest in 
traditional infrastructure that will be 
redundant well short of its intended 
lifecycle, leaving significant costs to be 
borne by someone.

What percentage of your portfolio could 

be considered R&D?

The companies held by the Nanuk’s New 
World Fund have, on average, higher than 
average levels of investment in R&D. It is a 
key source of competitive advantage and in 
many cases a driver of future revenue 
growth. We do not, however, invest in “early 
stage” companies seeking to commercialise 
new or unproven technologies. 

What have been some great investments 

for you so far?

Within the clean energy space we have 
generated excellent returns from 
investments in SolarEdge, a global leader in 
solar inverters and module-level power 
electronics, and SunRun, the leading US 
residential solar leasing company. 

They are both beneficiaries of the 
continuing decline in panel prices and 
improving economics of solar systems and 
stand to benefit from the increasing 
“attachment rate” of battery storage. 

The Fund has also benefitted significantly 
from investments in wind turbine 
manufacturers Vestas and Siemens Gamesa 
Renewable Energy over the past year, 
during which time the falling cost of wind 
energy resulting from competitive tendering 
processes replacing fixed subsidies and feed 
in tariffs has driven a significant lift in 
project development and order flow for 
these businesses.

What have been some not-so-great 

investments?

The fund’s investments in the automotive 
industry have not performed as well as 
expected, and we now hold less exposure in 

energy technologies has fallen the necessity 
for subsidies and regulatory support, like 
mandated targets in Australia, is reducing 
and in many parts of the world solar and 
wind are the cheapest sources of new 
generation and it is economically viable to 
develop them without subsidies.

In competitive “merchant” electricity 
markets, like Australia’s, the introduction of 
even relatively small amounts of renewable 
generation is likely to significantly reduce 
wholesale power prices. 

In fact, in many markets it is now common 
to see zero or negative wholesale power 
prices during times of strong wind or solar 
generation. Not surprisingly this can have a 
materially negative effect on the revenues 
and value of traditional generating capacity.

Longer term, the value of renewable 
generation will decline if market prices fall 
– at least until the point that there is a large 
reserve of very cheap energy storage.

The implications for clean energy 
investments depend on the nature of the 
investment. Some generating assets like 
wind and solar farms will be negatively 
impacted in the longer term by falling 
wholesale power prices, but there will be 
many business models and technologies that 
will benefit from falling electricity prices 
and a more complex electricity network 
with large amounts of intermittent 
renewable generation supported by large 
amounts of storage and sophisticated 
demand management solutions.

Economics will dictate that inevitably we 
end up with such a system. The real 
challenge is that much of the value of 
existing generation and transmission 
infrastructure will be lost during this 
transition. Not surprisingly the owners of 
these assets seek political and regulatory 
support to protect their value and slow the 
transition. Unfortunately, the public and 
political debate is neither well informed nor 
honestly presented, and we are at significant 

When your job is picking stocks for a managed fund focused on renewables and energy  

efficiency, you want an outcome where investors profit as much as everyone else on the  

planet. EcoGeneration asks Tom King of Nanuk Asset Management how it’s done.

Looking for tomorrow’s  
clean energy survivors

Tom King is chief investment officer 
of Nanuk Asset Management, a funds 
management firm which invests in 
listed companies associated with clean 
energy, energy efficiency, industrial 
efficiency, waste management, 
pollution control and sustainable 
materials. Tom has a background in 
equity funds management, investment 
banking and private equity.
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distributor (selling re-branded Sinlion 
batteries) have become insolvent since the 
trial started (leaving us with batteries 
which are not properly cycling).

The reliability of the products, as well as 
the level of support available, varies widely, 
both for battery storage products and 
associated components (such as inverters).

The battery storage market is very much 
still developing, and with it, relevant 
standards and regulations. At the time of 
phase one installation in 2016, both the local 
distribution network and electrical 
installation regulatory service were 
generally unfamiliar with battery 
installations and did not have a standard 
approach. Regulatory requirements are now 
becoming clearer; there are now Australian 
standards being developed which include 
AS/NZS 5139 Electrical installations – 
Safety of battery systems for use with power 
conversion equipment and a battery 
performance standard for domestic/small 
commercial solar battery systems.

Many of the products on the market are 
new. For the trial, this resulted in a number 
of problems including product arrival 
delays, ambitious or inaccurate information 
on the compatibility of battery products 
with specific inverters (resulting in 
commissioning issues and delays) and 
installation difficulties when products 
arrived without all the necessary 
installation instructions or components.

The number of operational issues and 

failures experienced during the trial was 
much higher than expected, and a strong 
indicator of the state of the market. The 
chart on this page gives an overview of 
battery operational performance 
throughout the trial.

TO KEEP IN MIND…
Although the number of operational issues 
and failures has been higher than expected, 
ITP also notes that the batteries in the trial 
are being cycled three times per day, which 
is much more than might be expected for 
the typical solar-storage installation. This 
may have led to issues and failures which 
may not normally arise, particularly with 
regards to thermal management, as the 
batteries are given less time to rest and cool.

Also, due to practical considerations the 
trial only has one unit/system of each 
battery product installed. By doing this 
ITP is able to include a larger number of 
products, but it does mean that the results 
obtained for each product are not 
necessarily representative of the product 
in general.

The accelerated cycling was designed to 
enable analysis over a shorter timescale 
than a typical installation, but the battery 

market is rapidly evolving, and many 
manufacturers are constantly updating and 
improving their range. Although at the time 
of installation most batteries had only just 
entered the market, some of them are no 
longer the current model available. 

MORE THAN A FEW POSITIVES
While there have been operational issues 
with most batteries, some batteries have 
performed very well in terms of reliability, 
efficiency and capacity retention. 

Both lead-acid and lithium-ion 
technologies have demonstrated round-trip 
efficiencies of 85-95%, and linear 
extrapolation of capacity retention to date 
suggests that lithium ion battery packs can 
generally deliver 2,000-6,000 equivalent 
full cycles before end-of-life. 

Overall, the trial has shown that the 
lithium ion technology itself holds great 
potential, but that the industry is still 
working through product development, 
with a large variation in reliability and 
performance of available products. 

ITP reports on the results of the battery 
trial in public reports released every six 
months at batterytestcentre.com.au, and has 
recently released Report 6.

The ITP team hopes to expand its trial to 
include more products and technologies, 
which would allow it to continue sharing 
valuable information on battery products 
and the state of the storage market with 
potential end users. IL
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Not created equal: The trial hasn’t gone smoothly for all the brands tested, with some manufacturers having to send replacements for failed units.
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I
n recent years there has been a surge in 
interest in battery storage in Australia, 
from residential to utility-scale. This has 

been driven by increasing electricity prices, 
improvements in battery performance, 
reductions in battery system costs, as well as 
state government subsidy schemes which 
support the uptake of home battery systems.

However, many end-users remain unsure 
about the performance of new battery 
technologies. Their track record is limited, 
and lab-based testing is rarely 
representative of the real-world conditions 
in which battery systems will operate. 

THE ITP BATTERY TRIAL
Enter the ARENA-funded ITP Battery 
Trial project, which started as a project 
designed to compare the performance of 
lithium-ion technology with lead-acid 
technology but has shifted towards 
providing guidance about the reliability 
and performance of a range of battery 
storage technologies on the market. 

Designed, installed and operated by ITP 
Renewables, the battery trial cycles 
battery packs at an accelerated rate in 
ambient temperatures that reflect the 
daily temperature cycles across many 
Australian climates. 

The ARENA-funded ITP Battery Trial is pitting a long list of battery storage technologies 

against a harsh regime of charging and discharging. Which ones will make it and which will 

fizzle out? The ITP Renewables team sent this update from its Canberra laboratory.

Batteries on trial 

Battery
Trial 
phase

Installed 
nominal 
capacity 
(kWh)

CALB CA100 1 10.24

Ecoult UltraFlex 1 14.8

GNB Sonnenschein 
lead-acid

1 15.84

Kokam Storaxe 1 8.3

LG Chem RESU 1 1 9.6

Samsung AIO10.8 1 11.6

Sony Fortelion 1 10.24

Tesla Powerwall 1 10.24

Alpha ESS M48100 2 9.6

Ampetus Super 
Lithium

2 9

Aquion Aspen 2 17.6

BYD B-Box 2 10.2

GNB Sonnenschein 
lithium

2 13.6

LG Chem RESU HV 2 9.8

Pylontech US2000B 2 9.6

Redflow ZCell 2 10

SimpliPhi PHI3.4 2 10.2

Tesla Powerwall 2 2 13.5

The test centre facility is located at the 
Canberra Institute of Technology (CIT). 
The fi rst phase started mid-2016 and 
included eight batteries, with a further 10 
batteries installed as part of phase two in 
mid-2017. 

The batteries are mostly lithium ion, 
being either lithium iron phosphate (LFP) or 
nickel manganese cobalt (NMC) chemistry, 
but the team is also looking at lead-acid, 
lead-carbon, aqueous hybrid ion and zinc-
bromine fl ow technologies.

Information is collected and reported 
for each battery on: ease of installation; 
technical performance, including 
efficiency and capacity fade, and; 
operational performance, including any 
interruptions to cycling, faults, or 
required replacements.

The trial has provided results not only on 
the performance of individual batteries, but 
also the state of the battery storage market 
as a whole. 

KEY LEARNINGS, SO FAR
Battery storage is a rapidly evolving 
industry, with a large number of 
manufacturers entering (and some exiting) 
the market. Of the 18 batteries installed 
under the trial, one manufacturer and one 
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distributor (selling re-branded Sinlion 
batteries) have become insolvent since the 
trial started (leaving us with batteries 
which are not properly cycling).

The reliability of the products, as well as 
the level of support available, varies widely, 
both for battery storage products and 
associated components (such as inverters).

The battery storage market is very much 
still developing, and with it, relevant 
standards and regulations. At the time of 
phase one installation in 2016, both the local 
distribution network and electrical 
installation regulatory service were 
generally unfamiliar with battery 
installations and did not have a standard 
approach. Regulatory requirements are now 
becoming clearer; there are now Australian 
standards being developed which include 
AS/NZS 5139 Electrical installations – 
Safety of battery systems for use with power 
conversion equipment and a battery 
performance standard for domestic/small 
commercial solar battery systems.

Many of the products on the market are 
new. For the trial, this resulted in a number 
of problems including product arrival 
delays, ambitious or inaccurate information 
on the compatibility of battery products 
with specific inverters (resulting in 
commissioning issues and delays) and 
installation difficulties when products 
arrived without all the necessary 
installation instructions or components.

The number of operational issues and 

failures experienced during the trial was 
much higher than expected, and a strong 
indicator of the state of the market. The 
chart on this page gives an overview of 
battery operational performance 
throughout the trial.

TO KEEP IN MIND…
Although the number of operational issues 
and failures has been higher than expected, 
ITP also notes that the batteries in the trial 
are being cycled three times per day, which 
is much more than might be expected for 
the typical solar-storage installation. This 
may have led to issues and failures which 
may not normally arise, particularly with 
regards to thermal management, as the 
batteries are given less time to rest and cool.

Also, due to practical considerations the 
trial only has one unit/system of each 
battery product installed. By doing this 
ITP is able to include a larger number of 
products, but it does mean that the results 
obtained for each product are not 
necessarily representative of the product 
in general.

The accelerated cycling was designed to 
enable analysis over a shorter timescale 
than a typical installation, but the battery 

market is rapidly evolving, and many 
manufacturers are constantly updating and 
improving their range. Although at the time 
of installation most batteries had only just 
entered the market, some of them are no 
longer the current model available. 

MORE THAN A FEW POSITIVES
While there have been operational issues 
with most batteries, some batteries have 
performed very well in terms of reliability, 
efficiency and capacity retention. 

Both lead-acid and lithium-ion 
technologies have demonstrated round-trip 
efficiencies of 85-95%, and linear 
extrapolation of capacity retention to date 
suggests that lithium ion battery packs can 
generally deliver 2,000-6,000 equivalent 
full cycles before end-of-life. 

Overall, the trial has shown that the 
lithium ion technology itself holds great 
potential, but that the industry is still 
working through product development, 
with a large variation in reliability and 
performance of available products. 

ITP reports on the results of the battery 
trial in public reports released every six 
months at batterytestcentre.com.au, and has 
recently released Report 6.

The ITP team hopes to expand its trial to 
include more products and technologies, 
which would allow it to continue sharing 
valuable information on battery products 
and the state of the storage market with 
potential end users. IL
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Not created equal: The trial hasn’t gone smoothly for all the brands tested, with some manufacturers having to send replacements for failed units.
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n recent years there has been a surge in 
interest in battery storage in Australia, 
from residential to utility-scale. This has 

been driven by increasing electricity prices, 
improvements in battery performance, 
reductions in battery system costs, as well as 
state government subsidy schemes which 
support the uptake of home battery systems.

However, many end-users remain unsure 
about the performance of new battery 
technologies. Their track record is limited, 
and lab-based testing is rarely 
representative of the real-world conditions 
in which battery systems will operate. 

THE ITP BATTERY TRIAL
Enter the ARENA-funded ITP Battery 
Trial project, which started as a project 
designed to compare the performance of 
lithium-ion technology with lead-acid 
technology but has shifted towards 
providing guidance about the reliability 
and performance of a range of battery 
storage technologies on the market. 

Designed, installed and operated by ITP 
Renewables, the battery trial cycles 
battery packs at an accelerated rate in 
ambient temperatures that reflect the 
daily temperature cycles across many 
Australian climates. 

The ARENA-funded ITP Battery Trial is pitting a long list of battery storage technologies 

against a harsh regime of charging and discharging. Which ones will make it and which will 

fizzle out? The ITP Renewables team sent this update from its Canberra laboratory.

Batteries on trial 

Battery
Trial 
phase

Installed 
nominal 
capacity 
(kWh)

CALB CA100 1 10.24

Ecoult UltraFlex 1 14.8

GNB Sonnenschein 
lead-acid

1 15.84

Kokam Storaxe 1 8.3

LG Chem RESU 1 1 9.6

Samsung AIO10.8 1 11.6

Sony Fortelion 1 10.24

Tesla Powerwall 1 10.24

Alpha ESS M48100 2 9.6

Ampetus Super 
Lithium

2 9

Aquion Aspen 2 17.6

BYD B-Box 2 10.2

GNB Sonnenschein 
lithium

2 13.6

LG Chem RESU HV 2 9.8

Pylontech US2000B 2 9.6

Redflow ZCell 2 10

SimpliPhi PHI3.4 2 10.2

Tesla Powerwall 2 2 13.5

The test centre facility is located at the 
Canberra Institute of Technology (CIT). 
The fi rst phase started mid-2016 and 
included eight batteries, with a further 10 
batteries installed as part of phase two in 
mid-2017. 

The batteries are mostly lithium ion, 
being either lithium iron phosphate (LFP) or 
nickel manganese cobalt (NMC) chemistry, 
but the team is also looking at lead-acid, 
lead-carbon, aqueous hybrid ion and zinc-
bromine fl ow technologies.

Information is collected and reported 
for each battery on: ease of installation; 
technical performance, including 
efficiency and capacity fade, and; 
operational performance, including any 
interruptions to cycling, faults, or 
required replacements.

The trial has provided results not only on 
the performance of individual batteries, but 
also the state of the battery storage market 
as a whole. 

KEY LEARNINGS, SO FAR
Battery storage is a rapidly evolving 
industry, with a large number of 
manufacturers entering (and some exiting) 
the market. Of the 18 batteries installed 
under the trial, one manufacturer and one 
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Andrew W. Smith is global head of 
energy, specialised and acquisition 
finance at National Australia Bank.
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As clean energy technology becomes 

cheaper, can investors be a little more 

complacent about federal energy policy 

uncertainty?

Andrew Smith, NAB: There are a few 
dimensions to this. Firstly, as new entrant 
costs fall, all else being equal, less/no 
subsidy is required and therefore the 
requirement for energy policy/subsidies to 
stimulate renewables is less important.

At a macro level, a bipartisan approach to 
energy policy is crucial as it allows 
investors to better predict future 
investment returns. The better able they 
are to predict the returns, the lower the 
cost of capital. The lower the cost of 
capital, the more supply. The more supply, 
the lower electricity prices will be.
Monique Miller, CEFC: In the early years 
of clean energy investment, large-scale solar 
and wind projects required signifi cant 
subsidies in the form of renewable energy 
certifi cates, grants and/or feed-in tari� s. 
The ability for renewable energy such as 
wind and solar to play a meaningful role in 
the energy mix was contingent on this 
continued support, generally provided 
through regulation. 

Energy market participants are 
increasingly assessing projects based on 
their ability to deliver electricity at low cost 
and without subsidy. Signifi cant amounts of 
renewable energy are now being added to 
our national electricity network, with the 
Clean Energy Council estimating 14.8GW 
of new renewable generation under 
construction or fi nancially committed at 

the end of 2018, representing new 
investment of $24.5 billion. This is a 
tremendous turnaround from several years 
ago, when it seemed virtually impossible 
that the Renewable Energy Target would be 
built out in time. 

Investors such as the CEFC consider a 
broad range of factors in investment 
decisions, including how a project’s 
economics stack up over the various 
regulatory scenarios that may occur over the 
30-year asset life. For a renewable energy 
project, there may be upside and downside 
scenarios – for example, a signifi cant 
overbuild could drive down electricity prices, 
whereas a green certifi cate scheme could 
improve revenues. 
Kelly Davies, Norton Rose Fulbright: 

Earlier this year BloombergNEF published 
data on the levelised cost of energy (LCOE) 
that demonstrates unsubsidised solar and 
onshore wind in Australia are the most cost 
competitive. Whilst complacency is unlikely 
to be on the cards for any prudent investor 
in the Australian clean energy market, we 
think investors will continue to fi nd 
investment opportunities across the clean 
energy sector in the short term and beyond. 

The BloombergNEF data also demonstrates 
that those intermittent generators, when 
supported by battery storage, are rapidly 
falling in combined overall cost and achieving 
cost parity with coal and gas. Falling costs of 
storage in hybrid clean energy generators and 
standalone battery storage are a key area 
of interest and we are sure we will see 
increased investment in these projects. 

At a macro level, 
a bipartisan 
approach to energy 
policy is crucial 
as it allows 
investors to better 
predict future 
investment returns. 

Andrew Smith, NAB
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Australia’s transition from coal to clean energy 

won’t happen without investor support, but the 

risks are growing. EcoGeneration asked a panel of 

experts about the possibility of tremors ahead. 

Certainty 
is power
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As clean energy technology becomes 

cheaper, can investors be a little more 

complacent about federal energy policy 

uncertainty?

Andrew Smith, NAB: There are a few 
dimensions to this. Firstly, as new entrant 
costs fall, all else being equal, less/no 
subsidy is required and therefore the 
requirement for energy policy/subsidies to 
stimulate renewables is less important.

At a macro level, a bipartisan approach to 
energy policy is crucial as it allows 
investors to better predict future 
investment returns. The better able they 
are to predict the returns, the lower the 
cost of capital. The lower the cost of 
capital, the more supply. The more supply, 
the lower electricity prices will be.
Monique Miller, CEFC: In the early years 
of clean energy investment, large-scale solar 
and wind projects required signifi cant 
subsidies in the form of renewable energy 
certifi cates, grants and/or feed-in tari� s. 
The ability for renewable energy such as 
wind and solar to play a meaningful role in 
the energy mix was contingent on this 
continued support, generally provided 
through regulation. 

Energy market participants are 
increasingly assessing projects based on 
their ability to deliver electricity at low cost 
and without subsidy. Signifi cant amounts of 
renewable energy are now being added to 
our national electricity network, with the 
Clean Energy Council estimating 14.8GW 
of new renewable generation under 
construction or fi nancially committed at 

the end of 2018, representing new 
investment of $24.5 billion. This is a 
tremendous turnaround from several years 
ago, when it seemed virtually impossible 
that the Renewable Energy Target would be 
built out in time. 

Investors such as the CEFC consider a 
broad range of factors in investment 
decisions, including how a project’s 
economics stack up over the various 
regulatory scenarios that may occur over the 
30-year asset life. For a renewable energy 
project, there may be upside and downside 
scenarios – for example, a signifi cant 
overbuild could drive down electricity prices, 
whereas a green certifi cate scheme could 
improve revenues. 
Kelly Davies, Norton Rose Fulbright: 

Earlier this year BloombergNEF published 
data on the levelised cost of energy (LCOE) 
that demonstrates unsubsidised solar and 
onshore wind in Australia are the most cost 
competitive. Whilst complacency is unlikely 
to be on the cards for any prudent investor 
in the Australian clean energy market, we 
think investors will continue to fi nd 
investment opportunities across the clean 
energy sector in the short term and beyond. 

The BloombergNEF data also demonstrates 
that those intermittent generators, when 
supported by battery storage, are rapidly 
falling in combined overall cost and achieving 
cost parity with coal and gas. Falling costs of 
storage in hybrid clean energy generators and 
standalone battery storage are a key area 
of interest and we are sure we will see 
increased investment in these projects. 

At a macro level, 
a bipartisan 
approach to energy 
policy is crucial 
as it allows 
investors to better 
predict future 
investment returns. 

Andrew Smith, NAB
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FINANCING RENEWABLES 

credit-worthy counterparties, proven 
technology, long-term PPA, low-level grid 
risks (marginal loss factor/distribution  
loss factor and curtailment), sound project 
economics and positive community 
engagement.
Miller, CEFC: Our investment decisions are 
influenced by the benefits they bring to the 
Australian economy, particularly by 
lowering emissions. We also encourage 
Australian industry participation in those 
projects we finance. 

We will maintain our ambition to 
facilitate investments in batteries and 
energy storage (both utility scale and 
behind-the-meter), pumped hydro, grid 
upgrades and distributed energy, in 
particular where these improve the security 
and reliability of the network as the volume 
of clean energy projects inevitably 
increases. We also invest in energy efficient 
technologies that can reduce emissions right 
across the economy. 
Davies, Norton Rose Fulbright: In an 
energy transformation like the Australian 
market has seen over recent years and will 
continue to see, there remain multiple 
largely untapped opportunities – with 
discussions afoot for the NSW-to-South 
Australia interconnector, increasing 
opportunities in storage (and not only 
battery storage but also pumped hydro), 
behind-the-meter self-supply with 
integrated rooftop solar and battery 
solutions and strong support for energy 
security through the use of microgrids in 
regeneration and urban generation areas.

What might get you interested in backing 

a project at the more speculative end of 

the risk scale?

Miller, CEFC: Our role is to address 
financing gaps in the clean energy sector, 
which means we constantly adapt our 
offering to meet the needs of a dynamic 
market. Within the parameters of our 
mandate and our requirement for a risk-
adjusted return, the CEFC is keen to 
support technologies which are only 
starting to play a material role in the energy 
mix, such as utility-scale batteries and 
pumped hydro, where the revenue model is 
still developing and involves a number of 
different markets and risks. 

We also tend to play a counter-cyclical 
role in the market, so that where the private 
sector may slow down its investment (for 
example, during periods of turbulence in 
pricing, loss factors, curtailment), the CEFC 
may end up having a role in a higher 
percentage of transactions in the market 
versus more stable periods. 

Davies, Norton Rose Fulbright: 

Technical advances in producing hydrogen 
and the increasing requirements for 
hydrogen at volume (from not only a 
domestic perspective but also from an 
export perspective) would seem to be a part 
of the economy that shrewd investors will 
undoubtedly be keeping a close eye on. 

What’s your prediction for the NEM in, 

say, 2050? 

Smith, NAB: The pace of change in the 
NEM is unprecedented. The industry is 
facing the combined effects of ageing 
infrastructure built around centralised 
baseload generators, increased renewable 
penetration, the “internet of things”, 
evolution of storage technologies, changing 
supply cost structures and changing 
consumer preferences – all of which make 
forecasting challenging in the medium term 
let alone in 2050! Having said that, I’d 
expect to see significant decarbonisation 

(transition to net zero), growth of flexible 
generation (fast-start gas, pumped hydro 
and battery storage) and a modern and 
smarter grid which better integrates with 
distributed generation and storage.
Miller, CEFC: By 2050 we would anticipate 
that energy systems across the globe will 
have transitioned to include a significant 
portion of renewables. Accordingly, 
Australia’s learnings today, in managing a 
long and skinny grid with significant 
pockets of renewables, and the retirement of 
coal generators from the system, will result 
in improvements in grid management 
techniques and technologies that can benefit 
others around the world.

Integrating new clean energy into our 
electricity grid requires significant 
investment in the transmission system, 
balancing technologies such as pumped 
hydro, battery storage and providers of 
system strength such as synchronous 
condensers to deliver grid strength and 
reliability. From our perspective, we are 
confident Australia’s energy mix can 
incorporate higher levels of clean energy 
with strengthened transmission, better 
demand management systems and increased 
storage capacity. This is essential for 
lowering emissions.
Davies, Norton Rose Fulbright: The rate 
of technological change across the globe has 
been staggering over the past three decades 
and we think there is even more change to 
come. In the next 30 years, we are likely to 
see a NEM that is balanced with a good mix 
of distributed behind-the-meter generation 
working under virtual power plant schemes 
that operate on a blockchain platform (or 
the next iteration of that) and enable better 
customer control of consumption, self-
supply and peer-to-peer trading. 

We see hydrogen featuring strongly as 
the cost of hydrogen production becomes 
commercially viable and scalable “green” 
hydrogen fuelled technologies support 
ongoing intermittent generation or replace 
retiring assets. Renewables will heavily 
feature as hybridised projects with next 
generation battery technologies … and we 
will have our first Australian offshore wind 
farm and a flagship large-scale “Australian 
flag” solar farm! 

And last, but by no means least, artificial 
intelligence and machine learning will be  
a material enabler for predictive system 
design and planning and we will see 
typically non-energy companies — in 
particular those in infrastructure, transport 
and IT — evolving into energy businesses or 
those with an energy investment arm or 
energy capabilities. 

Monique Miller is a director of the 
Clean Energy Finance Corporation.

We will maintain 
our ambition  
to facilitate 
investments ... in 
particular where 
these improve  
the security  
and reliability of  
the network.
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How might falling electricity prices 

affect the planned pipeline of renewable 

energy projects? 

Smith, NAB: The NEM is an energy-only 
market (subject to the reliability obligation) 
and therefore investors rely on price 
signals to trigger investment. If electricity 
prices fall, absent a corresponding decrease 
in new entrant renewable LCOEs, the 
number of projects converting from their 
development phase into construction will 
theoretically decrease.
Miller, CEFC: We do expect somewhat of a 
slowdown in the planned pipeline compared 
to the past few years, as several regions of 
the country with high wind or solar 
resource and adequate available land now 
have limited grid availability to 
accommodate additional projects which 
have already received their development 
approvals and are in the grid submission 
process. AEMO and the transmission and 

Smith, NAB: At its core is the fact that the 
NEM is a long and stringy grid originally 
designed to transport bulk electricity from 
centralised generation hubs to end load 
users. We are now witnessing the 
combination of gradual retirement of coal 
generators and renewable energy 
generators connecting en masse to weak 
parts of the grid. The result has been 
extreme MLF volatility providing strong 
locational signalling. 

From NAB’s perspective, we are 
conscious of MLF impacts and this is a key 
due diligence stream. Some factors that can 
drive volatility are when generators are 
connected close to interconnectors, to weak 
lines, to lines nearing their capacity and 
distant from the regional reference node.

When we look across different electricity 
markets, MLF/line loss risk is different. For 
example, in Electric Reliability Council of 
Texas line losses are allocated to load only. 
In the [west coast US network] PJM, line 
losses are incorporated into full nodal 
pricing. In the UK, line losses are zonal and 
seasonal but don’t provide strong locational 
signalling. In the Wholesale Electricity 
Market [Western Australia], current grid 
access arrangements provide for 
unconstrained access, which results in less 
MLF volatility.

More generally, economic theory suggests 
it’s in the interests of all parties to allocate 
the risk to the party best able to manage the 
risk. A key question for MLF reform in the 
NEM is determining which party is best 
placed to manage it.
Davies, Norton Rose Fulbright: In our 
experience, MLFs seem to be the number 
one factor affecting investments (and 
divestments) currently. Undoubtedly more 
conservative MLF forecasts will feature in 
project modelled costs going forward and 
we are seeing a heightened level of due 
diligence and technical rigour being 
adopted on investments in recent months 
even compared to the last 12 months.

What are some key criteria for a project 

to attract your interest?

Smith, NAB: We are relationship-driven,  
so knowing who we are supporting and 
understanding the social and environmental 
impact of a project are paramount. We also 
seek to finance projects where we have the 
opportunity to add value beyond a vanilla 
capital provider — having the ability to 
provide a broad range of products such as 
underwriting, export credit agency arranging, 
hedging, transactional products, etc.

At a project level, some of the most 
important ingredients are experienced and 

distribution network providers are working 
on medium-term initiatives to release 
additional grid availability.
Davies, Norton Rose Fulbright: We 
expect the effect on the pipeline is most 
likely to be seen in earlier-stage 
developments still in search of long-term 
offtakes or looking for wholesale market 
price stability/certainty to develop 
projects on a merchant basis (with or 
without debt financing) rather than those 
projects that are already committed or 
contracted and benefitting from long-term 
offtakes that have hedged wholesale 
market price exposure.

Whilst we expect the pipeline to remain 
strong in the short term as committed and 
contracted projects are built and 
commissioned, we expect to see increased 
secondary market activities in early phase 
developments as existing investors refocus 
and refine their investment strategy and 
incoming investors look to develop 
individual projects or portfolios at a pace 
more consistent with the anticipated market 
changes in the short to medium term.

Are you seeing changes in preferred 

tenure of offtake agreements? How 

does this affect a financier’s 

assessment of a project?

Smith, NAB: Offtake contracts are 
typically 7 to 15 years in duration. Long-
dated (10-plus years) contracts with 
investment grade counterparties are crucial 
to maximising price tension across 
commercial banks.
Davies, Norton Rose Fulbright: As the 
offtake market has evolved over recent years 
we are seeing much greater variability in the 
tenure of offtake agreements. To a large 
extent, the variability has been driven by 
the increased variety of offtakers entering 
the wholesale market with an increase in 
tier 2 and alternative or new retailers 
looking to manage or grow their existing 
wholesale book and corporates looking to 
directly access wholesale electricity prices 
through corporate offtake agreements and 
related structures. 

More recently, we have seen generators 
actively seeking alternatives to the more 
conventional long-term offtakes sought in 
previous years as they look to benefit from 
shorter-term higher-priced hedges that 
may optimise investor returns when 
compared to long-term offtakes with 
aggressive pricing.  

How is the outlook for marginal loss 

factors being reflected in funding costs? 

What’s your long-term view on MLFs?

Kelly Davies is a partner at  
Norton Rose Fulbright Australia.

As the offtake 
market has evolved 
over recent years 
we are seeing much 
greater variability 
in the tenure  
of offtake 
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credit-worthy counterparties, proven 
technology, long-term PPA, low-level grid 
risks (marginal loss factor/distribution  
loss factor and curtailment), sound project 
economics and positive community 
engagement.
Miller, CEFC: Our investment decisions are 
influenced by the benefits they bring to the 
Australian economy, particularly by 
lowering emissions. We also encourage 
Australian industry participation in those 
projects we finance. 

We will maintain our ambition to 
facilitate investments in batteries and 
energy storage (both utility scale and 
behind-the-meter), pumped hydro, grid 
upgrades and distributed energy, in 
particular where these improve the security 
and reliability of the network as the volume 
of clean energy projects inevitably 
increases. We also invest in energy efficient 
technologies that can reduce emissions right 
across the economy. 
Davies, Norton Rose Fulbright: In an 
energy transformation like the Australian 
market has seen over recent years and will 
continue to see, there remain multiple 
largely untapped opportunities – with 
discussions afoot for the NSW-to-South 
Australia interconnector, increasing 
opportunities in storage (and not only 
battery storage but also pumped hydro), 
behind-the-meter self-supply with 
integrated rooftop solar and battery 
solutions and strong support for energy 
security through the use of microgrids in 
regeneration and urban generation areas.

What might get you interested in backing 

a project at the more speculative end of 

the risk scale?

Miller, CEFC: Our role is to address 
financing gaps in the clean energy sector, 
which means we constantly adapt our 
offering to meet the needs of a dynamic 
market. Within the parameters of our 
mandate and our requirement for a risk-
adjusted return, the CEFC is keen to 
support technologies which are only 
starting to play a material role in the energy 
mix, such as utility-scale batteries and 
pumped hydro, where the revenue model is 
still developing and involves a number of 
different markets and risks. 

We also tend to play a counter-cyclical 
role in the market, so that where the private 
sector may slow down its investment (for 
example, during periods of turbulence in 
pricing, loss factors, curtailment), the CEFC 
may end up having a role in a higher 
percentage of transactions in the market 
versus more stable periods. 

Davies, Norton Rose Fulbright: 

Technical advances in producing hydrogen 
and the increasing requirements for 
hydrogen at volume (from not only a 
domestic perspective but also from an 
export perspective) would seem to be a part 
of the economy that shrewd investors will 
undoubtedly be keeping a close eye on. 

What’s your prediction for the NEM in, 

say, 2050? 

Smith, NAB: The pace of change in the 
NEM is unprecedented. The industry is 
facing the combined effects of ageing 
infrastructure built around centralised 
baseload generators, increased renewable 
penetration, the “internet of things”, 
evolution of storage technologies, changing 
supply cost structures and changing 
consumer preferences – all of which make 
forecasting challenging in the medium term 
let alone in 2050! Having said that, I’d 
expect to see significant decarbonisation 

(transition to net zero), growth of flexible 
generation (fast-start gas, pumped hydro 
and battery storage) and a modern and 
smarter grid which better integrates with 
distributed generation and storage.
Miller, CEFC: By 2050 we would anticipate 
that energy systems across the globe will 
have transitioned to include a significant 
portion of renewables. Accordingly, 
Australia’s learnings today, in managing a 
long and skinny grid with significant 
pockets of renewables, and the retirement of 
coal generators from the system, will result 
in improvements in grid management 
techniques and technologies that can benefit 
others around the world.

Integrating new clean energy into our 
electricity grid requires significant 
investment in the transmission system, 
balancing technologies such as pumped 
hydro, battery storage and providers of 
system strength such as synchronous 
condensers to deliver grid strength and 
reliability. From our perspective, we are 
confident Australia’s energy mix can 
incorporate higher levels of clean energy 
with strengthened transmission, better 
demand management systems and increased 
storage capacity. This is essential for 
lowering emissions.
Davies, Norton Rose Fulbright: The rate 
of technological change across the globe has 
been staggering over the past three decades 
and we think there is even more change to 
come. In the next 30 years, we are likely to 
see a NEM that is balanced with a good mix 
of distributed behind-the-meter generation 
working under virtual power plant schemes 
that operate on a blockchain platform (or 
the next iteration of that) and enable better 
customer control of consumption, self-
supply and peer-to-peer trading. 

We see hydrogen featuring strongly as 
the cost of hydrogen production becomes 
commercially viable and scalable “green” 
hydrogen fuelled technologies support 
ongoing intermittent generation or replace 
retiring assets. Renewables will heavily 
feature as hybridised projects with next 
generation battery technologies … and we 
will have our first Australian offshore wind 
farm and a flagship large-scale “Australian 
flag” solar farm! 

And last, but by no means least, artificial 
intelligence and machine learning will be  
a material enabler for predictive system 
design and planning and we will see 
typically non-energy companies — in 
particular those in infrastructure, transport 
and IT — evolving into energy businesses or 
those with an energy investment arm or 
energy capabilities. 

Monique Miller is a director of the 
Clean Energy Finance Corporation.
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these improve  
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How might falling electricity prices 

affect the planned pipeline of renewable 

energy projects? 

Smith, NAB: The NEM is an energy-only 
market (subject to the reliability obligation) 
and therefore investors rely on price 
signals to trigger investment. If electricity 
prices fall, absent a corresponding decrease 
in new entrant renewable LCOEs, the 
number of projects converting from their 
development phase into construction will 
theoretically decrease.
Miller, CEFC: We do expect somewhat of a 
slowdown in the planned pipeline compared 
to the past few years, as several regions of 
the country with high wind or solar 
resource and adequate available land now 
have limited grid availability to 
accommodate additional projects which 
have already received their development 
approvals and are in the grid submission 
process. AEMO and the transmission and 

Smith, NAB: At its core is the fact that the 
NEM is a long and stringy grid originally 
designed to transport bulk electricity from 
centralised generation hubs to end load 
users. We are now witnessing the 
combination of gradual retirement of coal 
generators and renewable energy 
generators connecting en masse to weak 
parts of the grid. The result has been 
extreme MLF volatility providing strong 
locational signalling. 

From NAB’s perspective, we are 
conscious of MLF impacts and this is a key 
due diligence stream. Some factors that can 
drive volatility are when generators are 
connected close to interconnectors, to weak 
lines, to lines nearing their capacity and 
distant from the regional reference node.

When we look across different electricity 
markets, MLF/line loss risk is different. For 
example, in Electric Reliability Council of 
Texas line losses are allocated to load only. 
In the [west coast US network] PJM, line 
losses are incorporated into full nodal 
pricing. In the UK, line losses are zonal and 
seasonal but don’t provide strong locational 
signalling. In the Wholesale Electricity 
Market [Western Australia], current grid 
access arrangements provide for 
unconstrained access, which results in less 
MLF volatility.

More generally, economic theory suggests 
it’s in the interests of all parties to allocate 
the risk to the party best able to manage the 
risk. A key question for MLF reform in the 
NEM is determining which party is best 
placed to manage it.
Davies, Norton Rose Fulbright: In our 
experience, MLFs seem to be the number 
one factor affecting investments (and 
divestments) currently. Undoubtedly more 
conservative MLF forecasts will feature in 
project modelled costs going forward and 
we are seeing a heightened level of due 
diligence and technical rigour being 
adopted on investments in recent months 
even compared to the last 12 months.

What are some key criteria for a project 

to attract your interest?

Smith, NAB: We are relationship-driven,  
so knowing who we are supporting and 
understanding the social and environmental 
impact of a project are paramount. We also 
seek to finance projects where we have the 
opportunity to add value beyond a vanilla 
capital provider — having the ability to 
provide a broad range of products such as 
underwriting, export credit agency arranging, 
hedging, transactional products, etc.

At a project level, some of the most 
important ingredients are experienced and 

distribution network providers are working 
on medium-term initiatives to release 
additional grid availability.
Davies, Norton Rose Fulbright: We 
expect the effect on the pipeline is most 
likely to be seen in earlier-stage 
developments still in search of long-term 
offtakes or looking for wholesale market 
price stability/certainty to develop 
projects on a merchant basis (with or 
without debt financing) rather than those 
projects that are already committed or 
contracted and benefitting from long-term 
offtakes that have hedged wholesale 
market price exposure.

Whilst we expect the pipeline to remain 
strong in the short term as committed and 
contracted projects are built and 
commissioned, we expect to see increased 
secondary market activities in early phase 
developments as existing investors refocus 
and refine their investment strategy and 
incoming investors look to develop 
individual projects or portfolios at a pace 
more consistent with the anticipated market 
changes in the short to medium term.

Are you seeing changes in preferred 

tenure of offtake agreements? How 

does this affect a financier’s 

assessment of a project?

Smith, NAB: Offtake contracts are 
typically 7 to 15 years in duration. Long-
dated (10-plus years) contracts with 
investment grade counterparties are crucial 
to maximising price tension across 
commercial banks.
Davies, Norton Rose Fulbright: As the 
offtake market has evolved over recent years 
we are seeing much greater variability in the 
tenure of offtake agreements. To a large 
extent, the variability has been driven by 
the increased variety of offtakers entering 
the wholesale market with an increase in 
tier 2 and alternative or new retailers 
looking to manage or grow their existing 
wholesale book and corporates looking to 
directly access wholesale electricity prices 
through corporate offtake agreements and 
related structures. 

More recently, we have seen generators 
actively seeking alternatives to the more 
conventional long-term offtakes sought in 
previous years as they look to benefit from 
shorter-term higher-priced hedges that 
may optimise investor returns when 
compared to long-term offtakes with 
aggressive pricing.  

How is the outlook for marginal loss 

factors being reflected in funding costs? 

What’s your long-term view on MLFs?

Kelly Davies is a partner at  
Norton Rose Fulbright Australia.

As the offtake 
market has evolved 
over recent years 
we are seeing much 
greater variability 
in the tenure  
of offtake 
agreements.

Kelly Davies,  
Norton Rose Fulbright

42  /  ecogeneration  August 2019 www.ecogeneration.com.au

ECO0819_040-043_FEA financing roundtable.indd   42 3/7/19   9:37 am



XXXXX

I
f the science is right, we know the future 
relies on renewables. After clean energy 
generation is built at su	  cient scale to 

replace polluting forms of supply, the world 
will be a better place. In Australia, that 
means building massive new wind and solar 
plants in time to fi ll the void left by our 
dying coal fl eet.

It sounds like important work. It is
important work. But in Australia the 
renewables sector is boom or bust, which is 
what you get when there is no clear 
direction from government. 

It makes for a job market where skilled 
workers aren’t o� ered much security and 
employers struggle to pull workers from 

better-paying sectors. In short, everything 
is a bit upside-down.

“There is just no certainty there on the 
policy front, and that means a lot of 
companies are only giving fi xed-term 
contracts for wind farms that they’re 
building … but had they more confi dence 
moving forward they would be o� ering 
permanent opportunities,” says ACRWorld 
director of renewable energy Rob Lawrence.

“They’ve been a victim of the market 
conditions, really. For such a long time 
before this boom there was just no certainty 
within the market. No-one could take 
people on with any confi dence this was 
going to happen. Now that it has 
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Positions 
vacant
Australia wants energy security. Clever and experienced 

renewables workers want job security. This sounds like  

a job for the nation’s clean energy recruitment 

superheroes, writes Jeremy Chunn.
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plants in time to fi ll the void left by our 
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renewables sector is boom or bust, which is 
what you get when there is no clear 
direction from government. 
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better-paying sectors. In short, everything 
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“There is just no certainty there on the 
policy front, and that means a lot of 
companies are only giving fi xed-term 
contracts for wind farms that they’re 
building … but had they more confi dence 
moving forward they would be o� ering 
permanent opportunities,” says ACRWorld 
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fairly junior engineers. “It was great for 
those people, because they got the 
experience,” Young says. 

The collapse was a disaster for 
shareholders and creditors, but the relative 
newbies employed by RCR had no trouble 
finding work when the company went into 
administration. “Hiring managers and 
recruiters were just all over RCR people,” 
he says. “It was a mad scramble.” 

In a grim way, the EPC’s rise and demise 
has a silver lining – a bunch of new solar 
workers are in circulation.

The collapse of RCR Tomlinson continues 
to reverberate through the industry, 
Hauville says, and EPCs are moving towards 
contractually assuming less risk, which will 
be otherwise borne by developers. “I’ve 

a clean tech start-up could be just what they 
need to reconnect with the world.

Sales folk are also in demand; especially 
consultative sellers, with the soft skills 
required to build relationships while always 
maintaining credibility, with questioning 
skills and negotiating skills. Tenacity and 
goal-orientation are also valuable. 

“It’s a much broader skillset than the hard 
seller,” Young says.

TOO MUCH TOO SOON
The downfall of RCR Tomlinson was an 
example of ambitions over-reaching the 
available human resources. When the EPC 
couldn’t find enough people with experience 
of large-scale solar to deliver a big order 
book of projects, it turned to graduates and 

upped their salaries. An experienced PPA 
negotiator is worth at least $250,000, in 
Green’s view.

THE NEW ECONOMY
What attracts talent to clean energy and 
why do they leave whichever sector they 
were in? “Fundamentally, people feel it is 
the right thing to do,” says Young. “It’s the 
future; it’s where we’re going.” It becomes a 
choice, he says, of stepping from industries 
which may be in such gradual decline that a 
descent in fortunes is almost invisible but 
the outlook is obvious: non-polluting 
solutions to sourcing energy must be found.

“It’s where we’re going, so people decide, 
‘I want to be part of that. I don’t want to be 
stuck in the past.’”

Large-scale renewables is also competing 
for civil engineers and geo-technicians with 
any of the huge infrastructure projects 
around the country. Electrical engineers are 
in demand in many other areas and software 
engineers who might work well in clean 
tech start-ups are cooped up in large IT 
environments where they pick away at 
discrete tasks. A broad-ranging challenge in 

“We will sometimes need to give [an employer] 
the brutal reality [about salary] ... educating them 
on what candidates are looking for.”

Liz Floyd, Polyglot
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electrical engineer who wants to enter the 
sector and train them on PVSyst, “and then 
you’ve added to the pool of people”. 

The sector is growing, and one of the 
brakes on its growth is a shallow talent pool. 
“If there are not enough people, you can’t 
deliver things properly.”

IT’S MORE THAN MONEY
If people are attracted for altruistic reasons, 
that’s great, because they probably could 
earn more working in other areas. 

“The sector typically pays less than other 
equivalent sectors where people might come 
from,” Young says. Engineers in oil and gas 
are paid a lot more, he says, and it’s hard to 
lure them over to the sunny side of the 
energy game. 

In other parts of the sector it is relatively 
easy to find good candidates. While 
recruiting for a construction site manager 
role for a wind farm, Bradman Recruitment 
Group director Michael Green says he was 
“blown away” by the quality of the 
candidates. “At the moment there seems to 
be not much demand for wind people,” he 
says, “although the solar market seems to be 
holding up OK.”

Green’s reading is that the sector is 
following the general economic trend, 
whereas renewables has a history of 
dynamic growth in times when the rest of 
the country is simply muddling along.

Another factor, of course, is the returning 
Liberal government’s lack of enthusiasm for 
pushing renewables within its official 
energy policy. “Demand is average,” he says, 
“and wind has really dropped.”

That doesn’t mean he’s sitting around 
doing nothing, as there are still roles that 
are tough to fill. Primarily, it’s very hard to 
find people who have negotiated power 
purchase agreements “successfully”, he 
says. These people often come from a 
business development background and are 
the types who perform well when 
dispatched like hounds to sniff out the 
potential for a PPA. “The bottom line is they 
have to have good business development 
skills to get out there and communicate with 
people and negotiate.”

A search for talent will draw inquiries 
from folk whose CVs show they’ve 
negotiated PPAs, “but when you ask them 
how many they’ve landed, that’s the telling 
question,” he says. “Some have landed some, 
and some have landed none.”

They’re hard to find, and being the 
successful negotiators they are they’ve 

relationships with AEMO are in “extremely” 
high demand, she says. “That market is very 
tight.” All it takes is a little bit of experience 
in the local market to get an interview.

It’s a market where someone with the 
right skills might be sitting there holding 
two or three job offers, which is great for 
them but not for the employers. This means 
a recruiter will often have to push an 
employer towards a realistic salary range, 
“and we will sometimes need to give them 
the brutal reality check,” Floyd says. “It’s 
about educating them about what 
candidates are typically looking for.”

It’s all very well wanting to be part of the 
clean energy solution, but employers in 
renewables are in many ways like all the 
rest, says Freshwater founder and managing 
director David Young – they prefer to hire 
people who already have the skills and 
experience. There are not enough engineers 
in the world, Young says, and it’s been a 
problem “for a long time”. 

Renewables companies are competing for 
them, just like all the other sectors are. But 
Young says other types of skills among those 
who simply want to get into clean energy 
should qualify them to at least get a foot in 
the door. 

“The sector isn’t as open as I think it 
should be,” he says. “I understand why, but 
ultimately that’s a very short-term view of 
fixing the immediate need in the business, 
whereas if companies were thinking longer 
term the transition into renewables for 
someone with a background in electrical 

engineering, say, is not such a huge leap  
— but yes, of course it needs some training, 
some support.

“If companies were more open to that 
transition and providing that support and 
training and spending a bit more time 
finding out who the people are who are 
most transferable and adaptable, then they 
would be in a better position in terms of 
hiring,” he says.

For example, he suggests instead of 
labouring over a search for someone with 
PVSyst experience, why not find an 

happened it’s almost like, they just can’t 
catch up.” The May election involved a 
strange game of wait and see, and with the 
Coalition still in charge developers are 
slightly more cautious than they were in the 
lead-up, where every expert thought Labor 
would win in a landslide. 

Still, 2019 is a renewables boom year, 
with more than $20 billion in projects on 
the go, according to the Clean Energy 
Council. “We’re the busiest we’ve ever 
been,” says Lawrence. 

BUSY, BUT NOT BUSIEST
This may be a busy market, but it’s nowhere 
near as tight as the start of 2017, says Phillip 
Riley regional manager Ryan Hauville. 
“There was just a crazy amount of project 
activity [in early 2017], where most EPCs, 
developers and contractors were looking for 
specific wind or solar experience.” The 
problem was that, until then, only a relative 
handful of projects had been completed in 
Australia. “Supply and demand was a big 
mismatch at that point.”

Back then, it was typical for an employer 
to require some key recruits to have solar or 
wind experience but the remainder for a 
project could be plucked from 
infrastructure, mining, oil or gas. 

“Some of those sectors were slowing 
down, so they saw renewables as a longer-
term option,” he says, “although there was a 
bitter pill to swallow with salaries, which 
probably weren’t comparable.”

The surge in projects since then has 

delivered gigawatts of electricity to the  
grid but also generated a fresh pool of 
experienced talent, he says. “There is a 
much bigger candidate pool now.”

CONNECTIONS COUNT
Things have changed since then and 
nowadays grid-connection specialists are in 
high demand, says Polyglot senior manager 
renewable energy and environment Liz 
Floyd. People with a technical background 
in power systems, grid modelling or 
engineering and who have good 

“Fundamentally, people feel it is the right thing to 
do. It’s the future. So they decide, ‘I want to be 
part of that. I don’t want to be stuck in the past.’”

David Young, Freshwater
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fairly junior engineers. “It was great for 
those people, because they got the 
experience,” Young says. 

The collapse was a disaster for 
shareholders and creditors, but the relative 
newbies employed by RCR had no trouble 
finding work when the company went into 
administration. “Hiring managers and 
recruiters were just all over RCR people,” 
he says. “It was a mad scramble.” 

In a grim way, the EPC’s rise and demise 
has a silver lining – a bunch of new solar 
workers are in circulation.

The collapse of RCR Tomlinson continues 
to reverberate through the industry, 
Hauville says, and EPCs are moving towards 
contractually assuming less risk, which will 
be otherwise borne by developers. “I’ve 

a clean tech start-up could be just what they 
need to reconnect with the world.

Sales folk are also in demand; especially 
consultative sellers, with the soft skills 
required to build relationships while always 
maintaining credibility, with questioning 
skills and negotiating skills. Tenacity and 
goal-orientation are also valuable. 

“It’s a much broader skillset than the hard 
seller,” Young says.

TOO MUCH TOO SOON
The downfall of RCR Tomlinson was an 
example of ambitions over-reaching the 
available human resources. When the EPC 
couldn’t find enough people with experience 
of large-scale solar to deliver a big order 
book of projects, it turned to graduates and 

upped their salaries. An experienced PPA 
negotiator is worth at least $250,000, in 
Green’s view.

THE NEW ECONOMY
What attracts talent to clean energy and 
why do they leave whichever sector they 
were in? “Fundamentally, people feel it is 
the right thing to do,” says Young. “It’s the 
future; it’s where we’re going.” It becomes a 
choice, he says, of stepping from industries 
which may be in such gradual decline that a 
descent in fortunes is almost invisible but 
the outlook is obvious: non-polluting 
solutions to sourcing energy must be found.

“It’s where we’re going, so people decide, 
‘I want to be part of that. I don’t want to be 
stuck in the past.’”

Large-scale renewables is also competing 
for civil engineers and geo-technicians with 
any of the huge infrastructure projects 
around the country. Electrical engineers are 
in demand in many other areas and software 
engineers who might work well in clean 
tech start-ups are cooped up in large IT 
environments where they pick away at 
discrete tasks. A broad-ranging challenge in 

“We will sometimes need to give [an employer] 
the brutal reality [about salary] ... educating them 
on what candidates are looking for.”

Liz Floyd, Polyglot
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electrical engineer who wants to enter the 
sector and train them on PVSyst, “and then 
you’ve added to the pool of people”. 

The sector is growing, and one of the 
brakes on its growth is a shallow talent pool. 
“If there are not enough people, you can’t 
deliver things properly.”

IT’S MORE THAN MONEY
If people are attracted for altruistic reasons, 
that’s great, because they probably could 
earn more working in other areas. 

“The sector typically pays less than other 
equivalent sectors where people might come 
from,” Young says. Engineers in oil and gas 
are paid a lot more, he says, and it’s hard to 
lure them over to the sunny side of the 
energy game. 

In other parts of the sector it is relatively 
easy to find good candidates. While 
recruiting for a construction site manager 
role for a wind farm, Bradman Recruitment 
Group director Michael Green says he was 
“blown away” by the quality of the 
candidates. “At the moment there seems to 
be not much demand for wind people,” he 
says, “although the solar market seems to be 
holding up OK.”

Green’s reading is that the sector is 
following the general economic trend, 
whereas renewables has a history of 
dynamic growth in times when the rest of 
the country is simply muddling along.

Another factor, of course, is the returning 
Liberal government’s lack of enthusiasm for 
pushing renewables within its official 
energy policy. “Demand is average,” he says, 
“and wind has really dropped.”

That doesn’t mean he’s sitting around 
doing nothing, as there are still roles that 
are tough to fill. Primarily, it’s very hard to 
find people who have negotiated power 
purchase agreements “successfully”, he 
says. These people often come from a 
business development background and are 
the types who perform well when 
dispatched like hounds to sniff out the 
potential for a PPA. “The bottom line is they 
have to have good business development 
skills to get out there and communicate with 
people and negotiate.”

A search for talent will draw inquiries 
from folk whose CVs show they’ve 
negotiated PPAs, “but when you ask them 
how many they’ve landed, that’s the telling 
question,” he says. “Some have landed some, 
and some have landed none.”

They’re hard to find, and being the 
successful negotiators they are they’ve 

relationships with AEMO are in “extremely” 
high demand, she says. “That market is very 
tight.” All it takes is a little bit of experience 
in the local market to get an interview.

It’s a market where someone with the 
right skills might be sitting there holding 
two or three job offers, which is great for 
them but not for the employers. This means 
a recruiter will often have to push an 
employer towards a realistic salary range, 
“and we will sometimes need to give them 
the brutal reality check,” Floyd says. “It’s 
about educating them about what 
candidates are typically looking for.”

It’s all very well wanting to be part of the 
clean energy solution, but employers in 
renewables are in many ways like all the 
rest, says Freshwater founder and managing 
director David Young – they prefer to hire 
people who already have the skills and 
experience. There are not enough engineers 
in the world, Young says, and it’s been a 
problem “for a long time”. 

Renewables companies are competing for 
them, just like all the other sectors are. But 
Young says other types of skills among those 
who simply want to get into clean energy 
should qualify them to at least get a foot in 
the door. 

“The sector isn’t as open as I think it 
should be,” he says. “I understand why, but 
ultimately that’s a very short-term view of 
fixing the immediate need in the business, 
whereas if companies were thinking longer 
term the transition into renewables for 
someone with a background in electrical 

engineering, say, is not such a huge leap  
— but yes, of course it needs some training, 
some support.

“If companies were more open to that 
transition and providing that support and 
training and spending a bit more time 
finding out who the people are who are 
most transferable and adaptable, then they 
would be in a better position in terms of 
hiring,” he says.

For example, he suggests instead of 
labouring over a search for someone with 
PVSyst experience, why not find an 

happened it’s almost like, they just can’t 
catch up.” The May election involved a 
strange game of wait and see, and with the 
Coalition still in charge developers are 
slightly more cautious than they were in the 
lead-up, where every expert thought Labor 
would win in a landslide. 

Still, 2019 is a renewables boom year, 
with more than $20 billion in projects on 
the go, according to the Clean Energy 
Council. “We’re the busiest we’ve ever 
been,” says Lawrence. 

BUSY, BUT NOT BUSIEST
This may be a busy market, but it’s nowhere 
near as tight as the start of 2017, says Phillip 
Riley regional manager Ryan Hauville. 
“There was just a crazy amount of project 
activity [in early 2017], where most EPCs, 
developers and contractors were looking for 
specific wind or solar experience.” The 
problem was that, until then, only a relative 
handful of projects had been completed in 
Australia. “Supply and demand was a big 
mismatch at that point.”

Back then, it was typical for an employer 
to require some key recruits to have solar or 
wind experience but the remainder for a 
project could be plucked from 
infrastructure, mining, oil or gas. 

“Some of those sectors were slowing 
down, so they saw renewables as a longer-
term option,” he says, “although there was a 
bitter pill to swallow with salaries, which 
probably weren’t comparable.”

The surge in projects since then has 

delivered gigawatts of electricity to the  
grid but also generated a fresh pool of 
experienced talent, he says. “There is a 
much bigger candidate pool now.”

CONNECTIONS COUNT
Things have changed since then and 
nowadays grid-connection specialists are in 
high demand, says Polyglot senior manager 
renewable energy and environment Liz 
Floyd. People with a technical background 
in power systems, grid modelling or 
engineering and who have good 

“Fundamentally, people feel it is the right thing to 
do. It’s the future. So they decide, ‘I want to be 
part of that. I don’t want to be stuck in the past.’”

David Young, Freshwater
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produced in Australia, and anyone with an 
engineering degree printed overseas will 
likely get a permanent residency visa, 
Young says. “That’s pretty much a given 
– and it’s a positive, because Australia 
needs more engineers.”

Sourcing talent from overseas is no easy 
task, even for a recruiter with an 
international network. And then it can take 
more than two months to get the paperwork 
through the Department of Immigration.

UPS AND DOWNS
The market can change quickly, and this 
year marks a slowdown from 2017 and 2018. 
Those who “dipped in” to solar and wind 
may make their way back to the sectors they 
ventured away from. Construction sta�  
have plenty of options with infrastructure 
projects closer to the cities. Many of those 
who tasted renewables back when they were 
needed most will be reluctant to leave the 
sector, however. 

“There is a genuine passion about 
renewables,” Hauville says. “People buy in 
to the broader picture of the projects they 
are building. That still resonates with a lot 
of people; it’s just whether or not there are 
the projects there to hire everyone.”

If the market is in a “steady state” – 
neither slumping nor surging – it may 

had that confi rmed by several developers; 
I think that will be the trend now.”

This only highlights the importance of 
fi nding the right talent to manage grid 
connection, of course, a skillset Hauville 
says is in “massive demand”. “There is a real 
lack of resources in that regard,” he says. 
“It’s probably the tightest skillset there is in 
the renewables sector.”

Companies have been hiring graduates 
with power systems majors and throwing 
them in the deep end. They may start with 
no experience, and they may not enter grid 
connection manager roles, but they are 
leapfrogging into positions where much 
more experience is usually required.

The solution to a small talent pool for 
niche skills is to set up targeted, fast 
training. Or, cast the net overseas. “We may 
see a trend of people coming from more 
mature markets, such as Europe or the US.”

There are not quite enough graduates 

“Grid-connection is 
probably the tightest 
skillset there is.”

Ryan Hauville, Phillip Riley
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simply be a pause induced by the Coalition’s 
election victory in May. In the lead-up to the 
election developers were running fi nancial 
models for both election outcomes, where a 
Labor win included an opening of the 
fl oodgates as federal policy became aligned 
with clean energy proponents.

It didn’t happen. But many state 
governments are pressing ahead to reach 
ambitious targets for introduction of new 
solar and wind generation.

NEW TO THE SCENE
Make no mistake, labour costs are high in 
Australia – even when compared with 
Europe and the United States. The 
Queensland government’s attempt to restrict 
all solar work to licenced electricians, no 
matter if that only meant carrying and 
mounting panels, would have made the job of 
fi nding sta�  even harder in the state.

“Something like that could really hinder 
the growth of utility-scale construction 
market in Queensland,” Floyd says.

Entrants to Australia who are overlooking 
the market may be reassessing whether the 
time is right or not. Not that anyone’s saying 
it’s doom or gloom here, but global giants 
will always have other options. Floyd cites 
an Italian-headquartered EPC fi rm that is 
fi lled with optimism for opportunities in 
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power of 6.7MVA per skid. It includes the medium voltage transformer, the 
medium voltage switchgear and all low voltage protections needed to connect 
the inverters to the transformer. The ABB medium voltage compact skid is 
designed for at least 25 years of operation, which can improve the LCOE and 
CAPEX saving by up to 65% when combined with ABB Award Winning PVS-175-TL 
high power string inverters. To meet the PV power plant’s demanded capacity, 
several ABB compact skids can be used and connected in any possible manner 
thanks to the versatility of the integrated ABB SafePlus MV switchgear. 
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produced in Australia, and anyone with an 
engineering degree printed overseas will 
likely get a permanent residency visa, 
Young says. “That’s pretty much a given 
– and it’s a positive, because Australia 
needs more engineers.”

Sourcing talent from overseas is no easy 
task, even for a recruiter with an 
international network. And then it can take 
more than two months to get the paperwork 
through the Department of Immigration.

UPS AND DOWNS
The market can change quickly, and this 
year marks a slowdown from 2017 and 2018. 
Those who “dipped in” to solar and wind 
may make their way back to the sectors they 
ventured away from. Construction sta�  
have plenty of options with infrastructure 
projects closer to the cities. Many of those 
who tasted renewables back when they were 
needed most will be reluctant to leave the 
sector, however. 

“There is a genuine passion about 
renewables,” Hauville says. “People buy in 
to the broader picture of the projects they 
are building. That still resonates with a lot 
of people; it’s just whether or not there are 
the projects there to hire everyone.”

If the market is in a “steady state” – 
neither slumping nor surging – it may 

had that confi rmed by several developers; 
I think that will be the trend now.”

This only highlights the importance of 
fi nding the right talent to manage grid 
connection, of course, a skillset Hauville 
says is in “massive demand”. “There is a real 
lack of resources in that regard,” he says. 
“It’s probably the tightest skillset there is in 
the renewables sector.”

Companies have been hiring graduates 
with power systems majors and throwing 
them in the deep end. They may start with 
no experience, and they may not enter grid 
connection manager roles, but they are 
leapfrogging into positions where much 
more experience is usually required.

The solution to a small talent pool for 
niche skills is to set up targeted, fast 
training. Or, cast the net overseas. “We may 
see a trend of people coming from more 
mature markets, such as Europe or the US.”

There are not quite enough graduates 

“Grid-connection is 
probably the tightest 
skillset there is.”

Ryan Hauville, Phillip Riley
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simply be a pause induced by the Coalition’s 
election victory in May. In the lead-up to the 
election developers were running fi nancial 
models for both election outcomes, where a 
Labor win included an opening of the 
fl oodgates as federal policy became aligned 
with clean energy proponents.

It didn’t happen. But many state 
governments are pressing ahead to reach 
ambitious targets for introduction of new 
solar and wind generation.

NEW TO THE SCENE
Make no mistake, labour costs are high in 
Australia – even when compared with 
Europe and the United States. The 
Queensland government’s attempt to restrict 
all solar work to licenced electricians, no 
matter if that only meant carrying and 
mounting panels, would have made the job of 
fi nding sta�  even harder in the state.

“Something like that could really hinder 
the growth of utility-scale construction 
market in Queensland,” Floyd says.

Entrants to Australia who are overlooking 
the market may be reassessing whether the 
time is right or not. Not that anyone’s saying 
it’s doom or gloom here, but global giants 
will always have other options. Floyd cites 
an Italian-headquartered EPC fi rm that is 
fi lled with optimism for opportunities in 
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The ABB medium voltage compact skid is a plug-and-play solution designed for 
medium to large-scale solar power generation using PVS-175 high-power string 
inverters. The solution allows to connect to up to 36 inverters for a maximum 
power of 6.7MVA per skid. It includes the medium voltage transformer, the 
medium voltage switchgear and all low voltage protections needed to connect 
the inverters to the transformer. The ABB medium voltage compact skid is 
designed for at least 25 years of operation, which can improve the LCOE and 
CAPEX saving by up to 65% when combined with ABB Award Winning PVS-175-TL 
high power string inverters. To meet the PV power plant’s demanded capacity, 
several ABB compact skids can be used and connected in any possible manner 
thanks to the versatility of the integrated ABB SafePlus MV switchgear. 
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says, who are struggling the most to recruit. 
All this pent up demand can ignite a 
mercenary spirit in the market, and salaries 
are being driven upwards. 

“It’s one of the good things about the 
shortage in supply is the salary expectations 
are going up,” Lawrence says. “People’s 
expectations have to be met, because they just 
have to get these projects done. Expectations 
are going up, but companies are more and 
more willing to meet those expectations.”

The surge in activity and resultant 
paucity of talent has exposed some 
companies for having inadequate in-house 
training. They should have been employing 
graduates and training them for the past few 
years, ready for deployment when things got 
busy. Instead, they must now play bidding 
wars. “They’ve been caught short.”

Taking on extra graduates at this stage 
may do more harm than good, as their 
training will only sap resources already 
hard at work elsewhere in the firm. 

What about after the RET runs out in 
2020? Lawrence expects the market will 
start dying down. Not quiet, just “normal”  
… as opposed to red-hot.

IT’S ALWAYS BUSY
It’s also not easy to find utility-scale wind 
and solar developers, says Green. “You have 
to dig very deep to find them.” It’s no 
wonder, when the job description can 

include everything from 
finding the land, 
negotiating with the 
property owner and 
municipal and state 
authorities, selecting an 
EPC and working on 
contractual arrangements 
and financial 
arrangements, depending 
on how much responsibility 
an employer wants to load 
up the role with.

Bradman also recruits 
for positions in Asia, where 
Green says the offshore 
wind sector is particularly 
active in Taiwan and Japan, 
and solar in Thailand and 
Vietnam. “There’s a lot 
happening up there,” he 
says. “If it’s quiet in 
Australia I’ll do more work 
in Asia, and vice versa. As 
long as I’m busy recruiting 
somewhere, I don’t mind 
where it is.” 

Australia; a Europe-based developer that’s 
been told by some that it’s too late to take 
part in the energy transition in Australia is 
also feeling buoyant about what greenfield 
or partially developed sites there are for the 
taking. “They see the long-term 
opportunities in the Australian market,” she 
says. “It is a bit varied.”

Floyd’s top worry is that bad policy is 
passed at state or federal level to the 
detriment of the clean energy juggernaut; it 

could be the feds ruling that new life must 
be breathed into wheezing coal plants. 
Anything that inhibits investment would be 
a worry, she says, but if the state targets 
remain unmolested and Canberra tunes a 
wee bit more into renewables “there will be 
positive growth and fantastic job 
opportunities, particularly in regional 
areas”, she says. “The economics and 
demand from private industry is strong.” 

Construction roles are hard to fill at the 
moment, Lawrence says, and he is 

“With some of the specific installation work and 
commissioning and technical roles, all the local 
people in the market are taken.”

Rob Lawrence, ACRWorld
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particularly busy filling wind jobs. There 
just isn’t enough talent – and it’s not as easy 
as pulling someone over from just any 
sector. “With some of the specific 
installation work and commissioning and 
technical roles, all the local people in the 
market are taken.” 

The other options are poaching from 
competitors or looking overseas. Solar roles 
are a bit easier to fill, but it’s still a tight 
candidate pool, he says.

Turbine manufacturers responsible  
for filling roles and that are tapping 
international talent are up against the clock, 
anxious of the time it takes to get visas 
sorted and project delivery dates. 

“They’re very busy with projects all over 
the world,” Lawrence says. “If you’re taking 
people from another jurisdiction you’re only 
creating a hole elsewhere, so they need to 
recruit more people – and they just don’t 
have the people available.”

It’s the makers of wind technology, he 
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says, who are struggling the most to recruit. 
All this pent up demand can ignite a 
mercenary spirit in the market, and salaries 
are being driven upwards. 

“It’s one of the good things about the 
shortage in supply is the salary expectations 
are going up,” Lawrence says. “People’s 
expectations have to be met, because they just 
have to get these projects done. Expectations 
are going up, but companies are more and 
more willing to meet those expectations.”

The surge in activity and resultant 
paucity of talent has exposed some 
companies for having inadequate in-house 
training. They should have been employing 
graduates and training them for the past few 
years, ready for deployment when things got 
busy. Instead, they must now play bidding 
wars. “They’ve been caught short.”

Taking on extra graduates at this stage 
may do more harm than good, as their 
training will only sap resources already 
hard at work elsewhere in the firm. 

What about after the RET runs out in 
2020? Lawrence expects the market will 
start dying down. Not quiet, just “normal”  
… as opposed to red-hot.

IT’S ALWAYS BUSY
It’s also not easy to find utility-scale wind 
and solar developers, says Green. “You have 
to dig very deep to find them.” It’s no 
wonder, when the job description can 

include everything from 
finding the land, 
negotiating with the 
property owner and 
municipal and state 
authorities, selecting an 
EPC and working on 
contractual arrangements 
and financial 
arrangements, depending 
on how much responsibility 
an employer wants to load 
up the role with.

Bradman also recruits 
for positions in Asia, where 
Green says the offshore 
wind sector is particularly 
active in Taiwan and Japan, 
and solar in Thailand and 
Vietnam. “There’s a lot 
happening up there,” he 
says. “If it’s quiet in 
Australia I’ll do more work 
in Asia, and vice versa. As 
long as I’m busy recruiting 
somewhere, I don’t mind 
where it is.” 

Australia; a Europe-based developer that’s 
been told by some that it’s too late to take 
part in the energy transition in Australia is 
also feeling buoyant about what greenfield 
or partially developed sites there are for the 
taking. “They see the long-term 
opportunities in the Australian market,” she 
says. “It is a bit varied.”

Floyd’s top worry is that bad policy is 
passed at state or federal level to the 
detriment of the clean energy juggernaut; it 

could be the feds ruling that new life must 
be breathed into wheezing coal plants. 
Anything that inhibits investment would be 
a worry, she says, but if the state targets 
remain unmolested and Canberra tunes a 
wee bit more into renewables “there will be 
positive growth and fantastic job 
opportunities, particularly in regional 
areas”, she says. “The economics and 
demand from private industry is strong.” 

Construction roles are hard to fill at the 
moment, Lawrence says, and he is 

“With some of the specific installation work and 
commissioning and technical roles, all the local 
people in the market are taken.”

Rob Lawrence, ACRWorld
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particularly busy filling wind jobs. There 
just isn’t enough talent – and it’s not as easy 
as pulling someone over from just any 
sector. “With some of the specific 
installation work and commissioning and 
technical roles, all the local people in the 
market are taken.” 

The other options are poaching from 
competitors or looking overseas. Solar roles 
are a bit easier to fill, but it’s still a tight 
candidate pool, he says.

Turbine manufacturers responsible  
for filling roles and that are tapping 
international talent are up against the clock, 
anxious of the time it takes to get visas 
sorted and project delivery dates. 

“They’re very busy with projects all over 
the world,” Lawrence says. “If you’re taking 
people from another jurisdiction you’re only 
creating a hole elsewhere, so they need to 
recruit more people – and they just don’t 
have the people available.”

It’s the makers of wind technology, he 
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figuring out how storage was integrating with 
the system … and they started to realise how 
valuable it could be,” he said. As the penny 
dropped, the mindset of the grid operators, 
generators and utilities changed from “lowest 
cost” to “highest net value”. A similar shift in 
thinking is overdue in Australia.

The integration of storage will deliver a 
more flexible grid. Optimal outcomes will be 
found by accepting system decarbonisation 
as the ultimate objective and modelling 
solutions using a range of types of storage.

“You need it as a bulk system – and Snowy 
Hydro can provide that – but you need 
distributed storage as well to address the 
fact Australia’s grid is going to be the most 
decentralised in the world,” he said. “It’s not 
an either-or proposition; it needs to be 
informed by the model.”

BE PATIENT
It will take some patience to address 
regulatory guidelines, Kean said. “At the 
moment we can’t even decide is storage a 
load or a generator. We don’t have a 

definition for it in our energy market rules 
– we are about to be Uber-ed.” The rules 
have be clear to allow storage into the 
market, she said, so it can provide the 
services we want. 

The public is slowly waking up to storage, 
but it will take a while before they 
understand that hydrogen and concentrated 
solar count as solutions as surely as a pumped 
hydro project or lithium-ion battery. 

“There are so many different mediums 
that have got different durations of storage,” 
said Kay, and all manner of solutions will be 
required to provide services including 
frequency response, energy arbitrage, fast 
frequency response and inertia. “There 
aren’t even markets for some of those 
[services] at the moment.”

Indeed, Kay accepts the industry is yet to 
“fully figure out” all that storage will be able 
to deliver to the grid and owners of assets. 

WALKING THROUGH TREACLE
Storage is important and we need it now, 
but tell that to the powers that be. The 

rule-makers in Australia operate at a 
glacial pace, said Gladman, who expressed 
frustration with the Standards process, the 
AEMC policy process and COAG Energy 
Council’s tortured reliance on state and 
federal politics. “The wheels turn slowly,” 
Gladman said. “Everything is like walking 
through treacle.”

All the while, the coal fleet stumbles 
towards its timely demise. “Liddell shuts in 
2022. I’m not sure if we have enough storage 
in place, but if we don’t we kind of need to 
have those policies in place now – 2022 is 
not far away,” he said.

Don’t lose hope, said Kean, pointing to her 
team’s search all over NSW for hydro 
storage solutions other than Snowy. Water 
NSW has short-listed 24 proponents to 
assess opportunities totalling 7,000MW of 
storage, she said, some pumped, some not. 

The rules do make it hard, she agreed. 
“Businesses in many cases have been more 
innovative than our energy rules spell 
out.” But change has to happen. Nothing 
will stop it. P
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The panel, from left: Darren Gladman (moderator), director of smart energy, Clean Energy Council; Mark Higgins, chief operating officer, Strategen; Amy Kean, director 
energy infrastructure and emerging technologies, NSW Department of Planning and Environment; Ian Kay, chief financial officer, Australian Renewable Energy Agency.

“You need bulk and distributed storage, 
because Australia will have the most 
decentralised grid in the world.”

Mark Higgins, Strategen
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R
enewables is a fast-moving sector, 
filled with new ideas every day, but 
Clean Energy Council director of 

smart energy Darren Gladman said the 
mature nature of solar and wind means 
serious attention is now being paid to any 
technology that can level out their lumpy 
generation profiles. 

“Over the last few years a lot of the 
conversations have been about energy 
storage,” he said. With CEC membership 
including about 6,000 accredited solar 
installers, that’s probably no exaggeration.

The Australian Renewable Energy Agency 
is always on the lookout for storage 
solutions that look good on paper but might 
be a bit too racy for conservative investors. 
By supporting new technology “and getting 
it out of the lab”, said CFO Ian Kay, grant 
funding can ease the course towards 
commercialisation – a couple of recent 
examples being compressed-air technology 
and on-grid large-scale battery projects 
where costs are too high and revenues too 
low for commercial consideration. 

“ARENA’s role in life is to introduce more 
renewable energy at an ever-decreasing cost 
… and we see storage as a really important 
enabler of that,” Kay said.

Storage is needed most where penetration 
of renewables is highest, such as in South 

START WITH A PLAN
Two key elements are necessary to make 
this an orderly energy transition, said Mark 
Higgins of Strategen: a roadmap to inform 
future decisions, such as the CSIRO’s 
Network Transformation report and the 
Finkel Review, and, secondly, some targets.

“In order to have a road map that tells you 
something, you need to know where you’re 
going,” Higgins said.

In the United States, where Higgins is 
based, nine states have announced full 
decarbonisation goals, and the UK has 
announced net-zero emissions by 2050. “That, 
to me, is crucial. If we want to meet our Paris 
agreement requirements we have to start 
setting targets that help set where we are 
going,” he said. 

“In California, once we put in place a 100% 
clean energy target, that conversation rapidly 
shifted from ‘let’s do some short-duration 
storage to help provide system flexibility’ to, 
‘we need long-duration storage; we need to 
have a conversation about hydrogen’. Other 
technologies become part of the conversation 
when you know where you’re heading because 
you know what issues you need to address.”

PAINT A TARGET
Australia has a jigsaw puzzle of clean energy 
targets and incentives on offer at state and 
federal level, said the CEC’s Gladman. But 
what form should a storage target take, 
when the energy solution can be applied 
from residential-scale all the way up to a 
monstrous Snowy 2.0? Higgins said 
California’s 2014 energy storage target sets 
out procurement levels for utilities, 
provided solutions are cost-effective. 

“It essentially forced the planners to start 

Australia and Queensland, where rooftop 
solar is so popular. “We’re trying to front-
run all of this, to foresee what is going to be 
required in that [two-to-five-year period 
ahead] in relation to pumped hydro, [and] 
get it installed now,” he said. As for the grid 
services storage can perform, that can be 
revealed by the market once the technology 
is up and working. 

“ARENA is open for business to help you 
install the storage projects or indeed 
develop the storage technology the market 
will need,” he said.

STICK AND CARROT
Storage will play an enormous role as the 
energy mix is turned on its head, said Amy 
Kean from the NSW Department of 
Planning and Environment. “We’ve got 70% 
of our coal fleet coming offline by 2035 [and] 
the cheapest form of energy is renewables 
– so that needs to be firmed up with 
storage,” she said, “and we need it en masse.”

Accelerated take-up of solar in NSW and 
across the country needs so be 
complemented with storage. 

State and federal governments have to 
get their heads around “complexities” of 
the planning and regulatory processes to 
plan for storage, kick-start the sector and 
“bring the price down the cost curve … as 
quickly as possible”.

A panel at the Australian Energy Storage Conference in Sydney in June was unanimous  

about the immediate need and importance of energy storage … and equally frustrated  

about some of the policy and rule changes required to get us there.

Storage is the answer,  
so let’s not stand in its way

“ARENA is open for business to help you install 
the storage projects the market will need.”

Ian Kay, ARENA
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figuring out how storage was integrating with 
the system … and they started to realise how 
valuable it could be,” he said. As the penny 
dropped, the mindset of the grid operators, 
generators and utilities changed from “lowest 
cost” to “highest net value”. A similar shift in 
thinking is overdue in Australia.

The integration of storage will deliver a 
more flexible grid. Optimal outcomes will be 
found by accepting system decarbonisation 
as the ultimate objective and modelling 
solutions using a range of types of storage.

“You need it as a bulk system – and Snowy 
Hydro can provide that – but you need 
distributed storage as well to address the 
fact Australia’s grid is going to be the most 
decentralised in the world,” he said. “It’s not 
an either-or proposition; it needs to be 
informed by the model.”

BE PATIENT
It will take some patience to address 
regulatory guidelines, Kean said. “At the 
moment we can’t even decide is storage a 
load or a generator. We don’t have a 

definition for it in our energy market rules 
– we are about to be Uber-ed.” The rules 
have be clear to allow storage into the 
market, she said, so it can provide the 
services we want. 

The public is slowly waking up to storage, 
but it will take a while before they 
understand that hydrogen and concentrated 
solar count as solutions as surely as a pumped 
hydro project or lithium-ion battery. 

“There are so many different mediums 
that have got different durations of storage,” 
said Kay, and all manner of solutions will be 
required to provide services including 
frequency response, energy arbitrage, fast 
frequency response and inertia. “There 
aren’t even markets for some of those 
[services] at the moment.”

Indeed, Kay accepts the industry is yet to 
“fully figure out” all that storage will be able 
to deliver to the grid and owners of assets. 

WALKING THROUGH TREACLE
Storage is important and we need it now, 
but tell that to the powers that be. The 

rule-makers in Australia operate at a 
glacial pace, said Gladman, who expressed 
frustration with the Standards process, the 
AEMC policy process and COAG Energy 
Council’s tortured reliance on state and 
federal politics. “The wheels turn slowly,” 
Gladman said. “Everything is like walking 
through treacle.”

All the while, the coal fleet stumbles 
towards its timely demise. “Liddell shuts in 
2022. I’m not sure if we have enough storage 
in place, but if we don’t we kind of need to 
have those policies in place now – 2022 is 
not far away,” he said.

Don’t lose hope, said Kean, pointing to her 
team’s search all over NSW for hydro 
storage solutions other than Snowy. Water 
NSW has short-listed 24 proponents to 
assess opportunities totalling 7,000MW of 
storage, she said, some pumped, some not. 

The rules do make it hard, she agreed. 
“Businesses in many cases have been more 
innovative than our energy rules spell 
out.” But change has to happen. Nothing 
will stop it. P
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The panel, from left: Darren Gladman (moderator), director of smart energy, Clean Energy Council; Mark Higgins, chief operating officer, Strategen; Amy Kean, director 
energy infrastructure and emerging technologies, NSW Department of Planning and Environment; Ian Kay, chief financial officer, Australian Renewable Energy Agency.

“You need bulk and distributed storage, 
because Australia will have the most 
decentralised grid in the world.”

Mark Higgins, Strategen
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filled with new ideas every day, but 
Clean Energy Council director of 

smart energy Darren Gladman said the 
mature nature of solar and wind means 
serious attention is now being paid to any 
technology that can level out their lumpy 
generation profiles. 

“Over the last few years a lot of the 
conversations have been about energy 
storage,” he said. With CEC membership 
including about 6,000 accredited solar 
installers, that’s probably no exaggeration.

The Australian Renewable Energy Agency 
is always on the lookout for storage 
solutions that look good on paper but might 
be a bit too racy for conservative investors. 
By supporting new technology “and getting 
it out of the lab”, said CFO Ian Kay, grant 
funding can ease the course towards 
commercialisation – a couple of recent 
examples being compressed-air technology 
and on-grid large-scale battery projects 
where costs are too high and revenues too 
low for commercial consideration. 

“ARENA’s role in life is to introduce more 
renewable energy at an ever-decreasing cost 
… and we see storage as a really important 
enabler of that,” Kay said.

Storage is needed most where penetration 
of renewables is highest, such as in South 

START WITH A PLAN
Two key elements are necessary to make 
this an orderly energy transition, said Mark 
Higgins of Strategen: a roadmap to inform 
future decisions, such as the CSIRO’s 
Network Transformation report and the 
Finkel Review, and, secondly, some targets.

“In order to have a road map that tells you 
something, you need to know where you’re 
going,” Higgins said.

In the United States, where Higgins is 
based, nine states have announced full 
decarbonisation goals, and the UK has 
announced net-zero emissions by 2050. “That, 
to me, is crucial. If we want to meet our Paris 
agreement requirements we have to start 
setting targets that help set where we are 
going,” he said. 
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when you know where you’re heading because 
you know what issues you need to address.”

PAINT A TARGET
Australia has a jigsaw puzzle of clean energy 
targets and incentives on offer at state and 
federal level, said the CEC’s Gladman. But 
what form should a storage target take, 
when the energy solution can be applied 
from residential-scale all the way up to a 
monstrous Snowy 2.0? Higgins said 
California’s 2014 energy storage target sets 
out procurement levels for utilities, 
provided solutions are cost-effective. 

“It essentially forced the planners to start 

Australia and Queensland, where rooftop 
solar is so popular. “We’re trying to front-
run all of this, to foresee what is going to be 
required in that [two-to-five-year period 
ahead] in relation to pumped hydro, [and] 
get it installed now,” he said. As for the grid 
services storage can perform, that can be 
revealed by the market once the technology 
is up and working. 

“ARENA is open for business to help you 
install the storage projects or indeed 
develop the storage technology the market 
will need,” he said.

STICK AND CARROT
Storage will play an enormous role as the 
energy mix is turned on its head, said Amy 
Kean from the NSW Department of 
Planning and Environment. “We’ve got 70% 
of our coal fleet coming offline by 2035 [and] 
the cheapest form of energy is renewables 
– so that needs to be firmed up with 
storage,” she said, “and we need it en masse.”

Accelerated take-up of solar in NSW and 
across the country needs so be 
complemented with storage. 

State and federal governments have to 
get their heads around “complexities” of 
the planning and regulatory processes to 
plan for storage, kick-start the sector and 
“bring the price down the cost curve … as 
quickly as possible”.

A panel at the Australian Energy Storage Conference in Sydney in June was unanimous  

about the immediate need and importance of energy storage … and equally frustrated  

about some of the policy and rule changes required to get us there.
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Lachlan Jacobson, Flow Power: 

Australia’s manufacturing industry was 
built on access to low-cost energy. Until 
recently, having an energy strategy meant 
running a fi xed-rate tender every three 
years, then getting back to other priorities. 
Now, there is a fi nancial incentive to 
consider alternatives. New technology is 
rapidly evolving and becoming more 
a� ordable, so there are more options − it’s 
not just about onsite solar any more.

Smart companies are building multi-
disciplinary energy teams that span P
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Lachlan Jacobson
is senior business 
development manager of 
Flow Power. Lachlan has a 
financial services 
background with a focus on 
energy, infrastructure, 
transportation and 
manufacturing. He has a 
masters of energy systems 
from the University of 
Melbourne and a bachelor 
of commerce from Auckland 
University.

Luke Menzel is chief 
executive officer of the 
Energy Efficiency Council. 
Luke is vice-president of the 
Australian Sustainable Built 
Environment Council, sits 
on the NABERS National 
Steering Committee, is a 
member of Standards 
Australia’s EN001 energy 
standard committee and 
is the lead chair for the 
NSW government’s Green 
Globe Awards.

Marija Petkovic is founder 
and managing director of 
Energy Synapse. She has 
executed demand response 
programs for manufacturers 
all over Australia, New 
Zealand and the United 
States. Marija holds a BE 
(chemical and biomolecular 
engineering) (Hons I) and a 
BCom (finance) from the 
University of Sydney. 

Brett Spicer is head of 
advisory, energy solution 
at ERM Power. Brett has 
served in senior roles in 
organisations such as 
Verdia, Origin Energy, 
Deloitte and the 
Department of 
Sustainability and 
Environment. 

ENERGY EFFICIENCY ROUNDTABLE

Our panelistsOur panelists
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it made some sense to manage energy spend 
primarily through procurement; locking in 
the cheapest possible unit cost for energy 
was the name of the game. 

Today it’s harder to argue that the gap 
between average performance and leading 
performance doesn’t matter. Companies are 
operating in a very di� erent environment 
– a world of big price hikes, reliability issues 
and volatility in gas and electricity markets. 
This is why many companies are bumping 
energy productivity up to the top of the list 
of strategic issues they need to deal with.

How have rising energy prices shaken the 

Australian manufacturing industry 

awake to the possibilities of better 

managing their energy use?

Luke Menzel, Energy Efficiency Council:

Ten years ago, you could safely argue that 
sitting around the average in terms of 
energy performance was fi ne. Energy was 
pretty cheap and prices relatively stable. 
Straightforward e�  ciency projects with a 
quick payback got done, but more complex 
projects stayed on the backburner. For 
managers and executives with limited time, 

Australia’s energy-hungry 

manufacturing sector is being 

squeezed by soaring gas and 

electricity prices — which is 

bad news for business. A 

panel of experts outlines 

strategies to help managers 

claw back the power they 

need to stay ahead.

Can manufacturing 
outsmart the 
energy bullies?
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it made some sense to manage energy spend 
primarily through procurement; locking in 
the cheapest possible unit cost for energy 
was the name of the game. 

Today it’s harder to argue that the gap 
between average performance and leading 
performance doesn’t matter. Companies are 
operating in a very di� erent environment 
– a world of big price hikes, reliability issues 
and volatility in gas and electricity markets. 
This is why many companies are bumping 
energy productivity up to the top of the list 
of strategic issues they need to deal with.

How have rising energy prices shaken the 

Australian manufacturing industry 

awake to the possibilities of better 

managing their energy use?

Luke Menzel, Energy Efficiency Council:

Ten years ago, you could safely argue that 
sitting around the average in terms of 
energy performance was fi ne. Energy was 
pretty cheap and prices relatively stable. 
Straightforward e�  ciency projects with a 
quick payback got done, but more complex 
projects stayed on the backburner. For 
managers and executives with limited time, 

Australia’s energy-hungry 

manufacturing sector is being 

squeezed by soaring gas and 

electricity prices — which is 

bad news for business. A 

panel of experts outlines 

strategies to help managers 

claw back the power they 

need to stay ahead.

Can manufacturing 
outsmart the 
energy bullies?
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Spicer, ERM Power: Rather than thinking 
about which sectors are best suited to 
demand response programs, we prefer to 
approach the possibility based on 
characteristics of an individual business. 
Typically, the characteristics we look for are 
load which can be interrupted or curtailed, 
and/or where a business may have latent 
capacity, such as backup diesel generators 
sitting idle that could be deployed as a 
demand response. 
Petkovic, Energy Synapse: 

Manufacturing is a natural fit for demand 
response. In fact, heavy industry was the 
first sector to start providing demand 
response decades ago both in Australia and 
internationally. The high energy intensity of 
manufacturing means that these businesses 
often have the most to gain from providing 
demand response. As a result, we are seeing 
more and more manufacturers of all sizes 
looking to demand response as one of the 
key levers to reduce their electricity costs.   

How can we tackle smelting?

Petkovic, Energy Synapse: Smelters have 
a very big challenge in that they are 
producing a trade-exposed commodity that 
needs to be competitive on the international 
stage. The rising cost of electricity is a major 
threat to their continued viability in 
Australia. We are actively working with this 
sector to help them make appropriate 
investments that will secure the lowest 
long-term cost of electricity. 
Jacobson, Flow Power: Smelters, which 
are some of the nation’s largest energy 
users, are also some of the best placed to 
undertake and benefit from demand 
response. In fact, most of Australia’s 
smelters are already involved in demand 
response. While smelting takes an 

incredible amount of concentrated energy in 
the production process, the actual time of 
operations has limited impact on the end 
customer. This means smelters are typically 
able to shift load or reduce it without 
significantly disrupting their output. 

Which sectors are hindered by inflexible 

load profiles? What are some solutions 

they may not have considered?

Spicer, ERM Power: We completed an 
energy productivity pilot in the Queensland 
manufacturing sector in late 2018 and found 
that while there was great diversity in the 
businesses we looked at, there were 
common themes that came through strongly 
in terms of energy productivity 
opportunities. This ranged from the more 
obvious solutions such as solar PV to 
addressing leaks or inefficiencies in air 
compression systems, tuning boilers and 
installing variable-speed drive motors. 
Critical to understanding the scope of the 
opportunity and potential savings is a sound 
data set, so this may require some form of 
metering installed. 
Jacobson, Flow Power: Some sectors, such 
as those with refrigeration, might feel they 
need to run continuously. Innovations in 
tech can help these businesses manage 
energy demand with minimal impact on 

operations. Pre-cooling can prepare these 
businesses to temporarily drop load while 
staying within the required temperature 
range. This is the type of strategy we 
support with our kWatch technology, which 
provides operations with alerts based on 
market movements. Increasingly, the same 
technology is using machine learning to 
predict the market and help operational 
teams with advice ahead of time. 
Petkovic, Energy Synapse: When it 
comes to manufacturers, we find that it is 
often the age of the production fleet which 
can limit flexibility rather than the specific 
sector they are part of. Ageing plants that 
are 30-40 years old were not designed with 
flexibility in mind, and due to their age often 
have a high risk of failure if they are stopped 
and restarted. In contrast, newer production 
facilities tend to be cycled more easily. 

In the past five years, we have seen some 
really interesting trends when it comes to 
designs of new production facilities. A trend 
has been to purposefully oversize the 
capacity of new plants for the sole purpose 
of providing more flexibility in wholesale 
electricity markets. As a result, these plants 
are intentionally taking a hit on the capex 
— something that would have been 
unimaginable five years ago — in order to 
secure lower operating costs over the life of 
the project. New plants are also re-
engineering traditional designs to allow for 
easy decoupling of product lines to further 
enhance flexibility. 

For existing plants, there are many 
opportunities to improve flexibility by 
optimising operations and better utilising 
product storage and the supply chain. In our 
experience, demand response works best 
when businesses consider and optimise 
their entire operation, rather than treating 
energy pricing as a standalone function. 

What’s your idea of low-hanging fruit in 

the energy efficiency stakes for owners 

of manufacturing businesses?

Petkovic, Energy Synapse: The lowest 
hanging fruit by far is to examine the 

Plants that are 30-40 years old were  
not designed with flexibility in mind.  
In contrast, newer production facilities 
tend to be cycled more easily.

Marija Petkovic, Energy Synapse
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from procurement to finance, sustainability 
and operations. This means higher value, 
more innovative solutions can be properly 
evaluated, particularly where new 
technology and onsite infrastructure  
is concerned.  
Brett Spicer, ERM Power: It has been 
widely publicised that energy costs have 
increased significantly in recent years, both 
as a result of electricity and gas markets and 
network charges. Industrial processes 
requiring gas as an input are also subject to 
material risks from gas availability and price 
volatility. Furthermore, the energy sector is 
seeing unprecedented technical and market 
disruption. The result of this combination of 
factors is driving the C-suite to demand 
more intelligent energy solutions. 

Applying a strategic lens – rather than 
simply viewing energy through the old 
prism of procurement – is the most material 
shift we are seeing. However, our work in 
the manufacturing sector indicates low 
energy literacy and a lack of accessible and 
credible information represent the most 
significant barriers to energy productivity 
actions by the sector, and we are working 
with our clients to unlock this potential.

voluntary – if you have an inflexible load 
profile, it’s a rabbit hole that you don’t need 
to go down. However, if you do have some 
flexibility with when you use energy, 
demand response is a win-win – it can help 
businesses manage their own energy costs 
while helping match supply and demand 
across the energy system in real time.

There are multiple “flavours” of demand 
response, and managers need to ensure any 
demand response initiative is aligned with 
business objectives. Manufacturers looking 
to get their head around demand response 
opportunities generally benefit from seeking 
advice from an expert that can give them a 
sense of these options, and guide them 
through the process.
Jacobson, Flow Power: Every business 
can benefit from demand response. A 
common misconception is that demand 
response means shutting down production 
at short notice. Typically, any business that 
has some flexibility to how and when it 
operates can benefit from some form of 
demand response. While many businesses 
say that they have no flexibility, taking a 
closer look at operations can reveal 
opportunities for demand response. It can 
be as simple as turning down a heating 
system or starting a shift earlier. 

We have a diverse portfolio of businesses, 
from manufacturers to growers and water 
corporations, which respond to energy 
market signals to take control of their 
energy costs. This includes doing demand 
response as part of formal programs like 
RERT or simply responding to the spot 
market price. What these customers have in 
common is that they’re able to partially or 
fully shut down some operations or shift 
them outside of peak pricing periods. 

Marija Petkovic, Energy Synapse: Many 
businesses have seen their price of 
electricity more than double over the last 
three years. This is particularly challenging 
for manufacturers because their processes 
can be very energy-intensive. As a result, 
electricity has become one of the top three 
business costs for most of the clients we 
work with. For some, it is the single biggest 
cost of doing business. 

More and more manufacturers are 
realising that energy management is about 
more than just renewing an electricity 
contract when it is due to expire. In this new 
climate, manufacturers are hungry to learn 
how to successfully implement demand 
response, improve energy efficiency, 
incorporate renewable energy and adopt 
more advanced procurement strategies. 

Which sectors are best suited to benefit 

from demand response programs? Are 

they taking part?

Menzel, EEC: Demand response is starting 
to be better understood across Australia’s 
manufacturing sector, but many businesses 
are still getting their head around it. The 
first thing to say is that it is entirely 

Every business can benefit from demand 
response. It can be as simple as turning 
down a heating system or starting a shift 
half an hour earlier.

Lachlan Jacobson, Flow Power
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Spicer, ERM Power: Rather than thinking 
about which sectors are best suited to 
demand response programs, we prefer to 
approach the possibility based on 
characteristics of an individual business. 
Typically, the characteristics we look for are 
load which can be interrupted or curtailed, 
and/or where a business may have latent 
capacity, such as backup diesel generators 
sitting idle that could be deployed as a 
demand response. 
Petkovic, Energy Synapse: 

Manufacturing is a natural fit for demand 
response. In fact, heavy industry was the 
first sector to start providing demand 
response decades ago both in Australia and 
internationally. The high energy intensity of 
manufacturing means that these businesses 
often have the most to gain from providing 
demand response. As a result, we are seeing 
more and more manufacturers of all sizes 
looking to demand response as one of the 
key levers to reduce their electricity costs.   

How can we tackle smelting?

Petkovic, Energy Synapse: Smelters have 
a very big challenge in that they are 
producing a trade-exposed commodity that 
needs to be competitive on the international 
stage. The rising cost of electricity is a major 
threat to their continued viability in 
Australia. We are actively working with this 
sector to help them make appropriate 
investments that will secure the lowest 
long-term cost of electricity. 
Jacobson, Flow Power: Smelters, which 
are some of the nation’s largest energy 
users, are also some of the best placed to 
undertake and benefit from demand 
response. In fact, most of Australia’s 
smelters are already involved in demand 
response. While smelting takes an 

incredible amount of concentrated energy in 
the production process, the actual time of 
operations has limited impact on the end 
customer. This means smelters are typically 
able to shift load or reduce it without 
significantly disrupting their output. 

Which sectors are hindered by inflexible 

load profiles? What are some solutions 

they may not have considered?

Spicer, ERM Power: We completed an 
energy productivity pilot in the Queensland 
manufacturing sector in late 2018 and found 
that while there was great diversity in the 
businesses we looked at, there were 
common themes that came through strongly 
in terms of energy productivity 
opportunities. This ranged from the more 
obvious solutions such as solar PV to 
addressing leaks or inefficiencies in air 
compression systems, tuning boilers and 
installing variable-speed drive motors. 
Critical to understanding the scope of the 
opportunity and potential savings is a sound 
data set, so this may require some form of 
metering installed. 
Jacobson, Flow Power: Some sectors, such 
as those with refrigeration, might feel they 
need to run continuously. Innovations in 
tech can help these businesses manage 
energy demand with minimal impact on 

operations. Pre-cooling can prepare these 
businesses to temporarily drop load while 
staying within the required temperature 
range. This is the type of strategy we 
support with our kWatch technology, which 
provides operations with alerts based on 
market movements. Increasingly, the same 
technology is using machine learning to 
predict the market and help operational 
teams with advice ahead of time. 
Petkovic, Energy Synapse: When it 
comes to manufacturers, we find that it is 
often the age of the production fleet which 
can limit flexibility rather than the specific 
sector they are part of. Ageing plants that 
are 30-40 years old were not designed with 
flexibility in mind, and due to their age often 
have a high risk of failure if they are stopped 
and restarted. In contrast, newer production 
facilities tend to be cycled more easily. 

In the past five years, we have seen some 
really interesting trends when it comes to 
designs of new production facilities. A trend 
has been to purposefully oversize the 
capacity of new plants for the sole purpose 
of providing more flexibility in wholesale 
electricity markets. As a result, these plants 
are intentionally taking a hit on the capex 
— something that would have been 
unimaginable five years ago — in order to 
secure lower operating costs over the life of 
the project. New plants are also re-
engineering traditional designs to allow for 
easy decoupling of product lines to further 
enhance flexibility. 

For existing plants, there are many 
opportunities to improve flexibility by 
optimising operations and better utilising 
product storage and the supply chain. In our 
experience, demand response works best 
when businesses consider and optimise 
their entire operation, rather than treating 
energy pricing as a standalone function. 

What’s your idea of low-hanging fruit in 

the energy efficiency stakes for owners 

of manufacturing businesses?

Petkovic, Energy Synapse: The lowest 
hanging fruit by far is to examine the 

Plants that are 30-40 years old were  
not designed with flexibility in mind.  
In contrast, newer production facilities 
tend to be cycled more easily.

Marija Petkovic, Energy Synapse
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from procurement to finance, sustainability 
and operations. This means higher value, 
more innovative solutions can be properly 
evaluated, particularly where new 
technology and onsite infrastructure  
is concerned.  
Brett Spicer, ERM Power: It has been 
widely publicised that energy costs have 
increased significantly in recent years, both 
as a result of electricity and gas markets and 
network charges. Industrial processes 
requiring gas as an input are also subject to 
material risks from gas availability and price 
volatility. Furthermore, the energy sector is 
seeing unprecedented technical and market 
disruption. The result of this combination of 
factors is driving the C-suite to demand 
more intelligent energy solutions. 

Applying a strategic lens – rather than 
simply viewing energy through the old 
prism of procurement – is the most material 
shift we are seeing. However, our work in 
the manufacturing sector indicates low 
energy literacy and a lack of accessible and 
credible information represent the most 
significant barriers to energy productivity 
actions by the sector, and we are working 
with our clients to unlock this potential.

voluntary – if you have an inflexible load 
profile, it’s a rabbit hole that you don’t need 
to go down. However, if you do have some 
flexibility with when you use energy, 
demand response is a win-win – it can help 
businesses manage their own energy costs 
while helping match supply and demand 
across the energy system in real time.

There are multiple “flavours” of demand 
response, and managers need to ensure any 
demand response initiative is aligned with 
business objectives. Manufacturers looking 
to get their head around demand response 
opportunities generally benefit from seeking 
advice from an expert that can give them a 
sense of these options, and guide them 
through the process.
Jacobson, Flow Power: Every business 
can benefit from demand response. A 
common misconception is that demand 
response means shutting down production 
at short notice. Typically, any business that 
has some flexibility to how and when it 
operates can benefit from some form of 
demand response. While many businesses 
say that they have no flexibility, taking a 
closer look at operations can reveal 
opportunities for demand response. It can 
be as simple as turning down a heating 
system or starting a shift earlier. 

We have a diverse portfolio of businesses, 
from manufacturers to growers and water 
corporations, which respond to energy 
market signals to take control of their 
energy costs. This includes doing demand 
response as part of formal programs like 
RERT or simply responding to the spot 
market price. What these customers have in 
common is that they’re able to partially or 
fully shut down some operations or shift 
them outside of peak pricing periods. 

Marija Petkovic, Energy Synapse: Many 
businesses have seen their price of 
electricity more than double over the last 
three years. This is particularly challenging 
for manufacturers because their processes 
can be very energy-intensive. As a result, 
electricity has become one of the top three 
business costs for most of the clients we 
work with. For some, it is the single biggest 
cost of doing business. 

More and more manufacturers are 
realising that energy management is about 
more than just renewing an electricity 
contract when it is due to expire. In this new 
climate, manufacturers are hungry to learn 
how to successfully implement demand 
response, improve energy efficiency, 
incorporate renewable energy and adopt 
more advanced procurement strategies. 

Which sectors are best suited to benefit 

from demand response programs? Are 

they taking part?

Menzel, EEC: Demand response is starting 
to be better understood across Australia’s 
manufacturing sector, but many businesses 
are still getting their head around it. The 
first thing to say is that it is entirely 

Every business can benefit from demand 
response. It can be as simple as turning 
down a heating system or starting a shift 
half an hour earlier.

Lachlan Jacobson, Flow Power
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operational strategy for your plants. There 
is often no capex involved, but the efficiency 
savings can be substantial. We have 
achieved electricity cost savings in the 
millions of dollars simply by optimising the 
operating mode of a plant. 
Menzel, EEC: Many manufacturers can 
improve their efficiency by between 10% and 
30% through tuning and maintenance 
improvements. Working with an expert to 
identify these opportunities can yield some 
big wins without a significant investment. 
Jacobson, Flow Power: Assessing 
operations for energy waste and upgrading 
old equipment to more energy efficient 
models is the first step. From there, 
technology can monitor energy use to 
support demand response strategies. For 
many businesses, about 10-20 hours of the 
year can impact energy costs. Demand 
response is a way to bring down this cost. 
This is especially true for manufacturers 
that aren’t looking at how the time of day 
impacts energy cost.
Spicer, ERM Power: When we engage with 
owners of manufacturing businesses we see 
a tendency to some of the more ubiquitous 
solutions such as solar PV. However, 
jumping straight to solar PV, for instance, 
misses opportunities across compressed air, 
waste heat recovery and boiler tuning that 
will have significantly shorter paybacks.

Taking a data-led approach will reveal 
some of these “low-hanging fruit” energy 
productivity opportunities that can be 
implemented with little or no capital outlay. 
Only once these opportunities have been 
evaluated should the business owner turn 
their attention to capital upgrades or onsite 
generation options. 

What are some sophisticated solutions 

that, when put into practice, can go 

surprisingly smoothly?

Menzel, EEC: Start by ensuring there is 
granular data available about when and 
where energy is used. Sub-metering for 
electricity and gas might not be that sexy, 
but it is enabling technology that is the 
foundation of a robust energy management 

sophisticated strategy for forecasting prices 
as well as optimising operations and 
internal processes within the business. 
However, for businesses that are up for the 
challenge, it can bring deep cost reductions.

Energy has been cheap for so long and 

some business owners probably feel 

stunned. What’s your message to them?

Menzel, EEC: Many energy users feel they 
have been failed by governments, market 
institutions and energy companies over the 
past 10 years, and they have been left to pick 
up the tab. Energy efficiency and 
productivity is a way of taking back some 
control. Getting more out of every unit of 
energy behind the meter is a way of 
reducing exposure to the craziness playing 
out on the other side.
Jacobson, Flow Power: Don’t panic. The 
energy sector has evolved alongside rising 
prices and businesses and more innovative 
solutions are coming to the fore. Businesses 
no longer need to simply be price-takers  
– there are new opportunities to take 
control of prices.
Petkovic, Energy Synapse: Electricity is  
a key strategic input for the manufacturing 
sector. Yes, prices have increased 
dramatically, but this is exactly the kind of 
environment where you can really pull 
ahead of your competitors. Businesses that 
adopt sophisticated energy management 
strategies will find that they have created a 
very significant competitive advantage. 
Spicer, ERM Power: My message would 
be that by making smart energy decisions 
tailored for your business you can take 
back control of your energy future and 
achieve savings of up to 25% on energy 
costs. The complexity and dynamic nature 
of the energy market can make it difficult 
for businesses to make the right energy 
choices for their circumstances. There is 
no “one-size-fits-all” approach to energy 
management – multiple factors need to  
be considered. 

The first step should be to evaluate all 
elements of the energy value chain to 
ensure optimal energy productivity and 
investment decisions are made with a clear 
evidence base. The other key message is 
that data plays a pivotal role in energy 
productivity by helping your business make 
evidence-based decisions. Using data 
analytics and real time insights, you can 
uncover the ways to manage your 
consumption and maximise energy 
efficiency in your business. Analysing your 
business’s energy usage and needs helps 
you make the right energy investment. 

strategy. Manufactures that are really 
kicking goals put the data to work. They 
take the time to identify energy hogs across 
their business and the investments – 
whether in energy efficiency, fuel switching 
or demand response – that could bring down 
costs. It’s then a matter of prioritising 
investments and monitoring market trends; 
investments that don’t stack up this year 
may stack up in six, 12 or 18 months, 
depending if technology costs go down or 
energy prices rise. I’m increasingly seeing 
businesses put a regular review cycle in 
place to consider behind-the-meter energy 
productivity investments.
Jacobson, Flow Power: What we call 
“behind-the-meter” generation and storage 
is becoming gradually more affordable. 
There are multiple benefits to generating 
and storing power, as operations can be 
undertaken without incurring a cost from 
the National Electricity Market. Behind-
the-meter solutions can be controlled 
remotely, which is something we’re doing 
for customers with onsite generation. 
Petkovic, Energy Synapse: The spot 
market for electricity is extremely volatile 
and as a result many businesses are scared 
to dip their toe in the water. Managing spot 
exposure is a challenging task and it is 
definitely not for everyone. It requires a very 

Manufactures that are really kicking goals 
take the time to identify energy hogs 
across their business and the investments 
that could bring down costs.

Luke Menzel, EEC

Jumping straight to 
solar PV, for 
instance, misses 
opportunities that 
will have significantly 
shorter paybacks.

Brett Spicer, ERM Power
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ENERGY EFFICIENCY ROUNDTABLE

operational strategy for your plants. There 
is often no capex involved, but the efficiency 
savings can be substantial. We have 
achieved electricity cost savings in the 
millions of dollars simply by optimising the 
operating mode of a plant. 
Menzel, EEC: Many manufacturers can 
improve their efficiency by between 10% and 
30% through tuning and maintenance 
improvements. Working with an expert to 
identify these opportunities can yield some 
big wins without a significant investment. 
Jacobson, Flow Power: Assessing 
operations for energy waste and upgrading 
old equipment to more energy efficient 
models is the first step. From there, 
technology can monitor energy use to 
support demand response strategies. For 
many businesses, about 10-20 hours of the 
year can impact energy costs. Demand 
response is a way to bring down this cost. 
This is especially true for manufacturers 
that aren’t looking at how the time of day 
impacts energy cost.
Spicer, ERM Power: When we engage with 
owners of manufacturing businesses we see 
a tendency to some of the more ubiquitous 
solutions such as solar PV. However, 
jumping straight to solar PV, for instance, 
misses opportunities across compressed air, 
waste heat recovery and boiler tuning that 
will have significantly shorter paybacks.

Taking a data-led approach will reveal 
some of these “low-hanging fruit” energy 
productivity opportunities that can be 
implemented with little or no capital outlay. 
Only once these opportunities have been 
evaluated should the business owner turn 
their attention to capital upgrades or onsite 
generation options. 

What are some sophisticated solutions 

that, when put into practice, can go 

surprisingly smoothly?

Menzel, EEC: Start by ensuring there is 
granular data available about when and 
where energy is used. Sub-metering for 
electricity and gas might not be that sexy, 
but it is enabling technology that is the 
foundation of a robust energy management 

sophisticated strategy for forecasting prices 
as well as optimising operations and 
internal processes within the business. 
However, for businesses that are up for the 
challenge, it can bring deep cost reductions.

Energy has been cheap for so long and 

some business owners probably feel 

stunned. What’s your message to them?

Menzel, EEC: Many energy users feel they 
have been failed by governments, market 
institutions and energy companies over the 
past 10 years, and they have been left to pick 
up the tab. Energy efficiency and 
productivity is a way of taking back some 
control. Getting more out of every unit of 
energy behind the meter is a way of 
reducing exposure to the craziness playing 
out on the other side.
Jacobson, Flow Power: Don’t panic. The 
energy sector has evolved alongside rising 
prices and businesses and more innovative 
solutions are coming to the fore. Businesses 
no longer need to simply be price-takers  
– there are new opportunities to take 
control of prices.
Petkovic, Energy Synapse: Electricity is  
a key strategic input for the manufacturing 
sector. Yes, prices have increased 
dramatically, but this is exactly the kind of 
environment where you can really pull 
ahead of your competitors. Businesses that 
adopt sophisticated energy management 
strategies will find that they have created a 
very significant competitive advantage. 
Spicer, ERM Power: My message would 
be that by making smart energy decisions 
tailored for your business you can take 
back control of your energy future and 
achieve savings of up to 25% on energy 
costs. The complexity and dynamic nature 
of the energy market can make it difficult 
for businesses to make the right energy 
choices for their circumstances. There is 
no “one-size-fits-all” approach to energy 
management – multiple factors need to  
be considered. 

The first step should be to evaluate all 
elements of the energy value chain to 
ensure optimal energy productivity and 
investment decisions are made with a clear 
evidence base. The other key message is 
that data plays a pivotal role in energy 
productivity by helping your business make 
evidence-based decisions. Using data 
analytics and real time insights, you can 
uncover the ways to manage your 
consumption and maximise energy 
efficiency in your business. Analysing your 
business’s energy usage and needs helps 
you make the right energy investment. 

strategy. Manufactures that are really 
kicking goals put the data to work. They 
take the time to identify energy hogs across 
their business and the investments – 
whether in energy efficiency, fuel switching 
or demand response – that could bring down 
costs. It’s then a matter of prioritising 
investments and monitoring market trends; 
investments that don’t stack up this year 
may stack up in six, 12 or 18 months, 
depending if technology costs go down or 
energy prices rise. I’m increasingly seeing 
businesses put a regular review cycle in 
place to consider behind-the-meter energy 
productivity investments.
Jacobson, Flow Power: What we call 
“behind-the-meter” generation and storage 
is becoming gradually more affordable. 
There are multiple benefits to generating 
and storing power, as operations can be 
undertaken without incurring a cost from 
the National Electricity Market. Behind-
the-meter solutions can be controlled 
remotely, which is something we’re doing 
for customers with onsite generation. 
Petkovic, Energy Synapse: The spot 
market for electricity is extremely volatile 
and as a result many businesses are scared 
to dip their toe in the water. Managing spot 
exposure is a challenging task and it is 
definitely not for everyone. It requires a very 

Manufactures that are really kicking goals 
take the time to identify energy hogs 
across their business and the investments 
that could bring down costs.

Luke Menzel, EEC

Jumping straight to 
solar PV, for 
instance, misses 
opportunities that 
will have significantly 
shorter paybacks.

Brett Spicer, ERM Power
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Telecom 
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Cellular phone stations

Back-Up & Critical Power 
Uninterrupted power supply

Traffic Technology
Regulating systems, Traffic lights, 
Emergency call stations

Cellular phone stations
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MARGINAL LOSS FACTORS

allocate electrical losses into electricity 
prices and to find ways to reduce actual 
energy losses. 

Moving from the current model to a five-
minute dynamic MLF model or to a full 
nodal pricing model could provide equitable 
outcome for all electricity generators. 

GRID TRANSFORMATION 
Electricity grids across the globe are going 
through a huge transformation. Existing 
transmission lines have reached the end  
of their useful lives and need to be replaced 
or upgraded. 

New powerlines are needed to maintain 
the electrical system’s overall reliability and 
to provide connections to a growing number 
of renewable energy generators located far 
away from electricity users. At present, most 
transmission lines are high-voltage 
alternating current (HVAC), but high-
voltage direct current (HVDC) transmission 
has greater advantages. 

HVDC transmission lines can transport 
electricity with minimum losses over long 
distances and have almost half the losses 
compared to HVAC transmission. Remote 
solar farms and offshore wind farms that are 
connected to the grid via HVDC will have 
lower losses and better MLFs. It is likely 

that in the future, HVDC transmission  
lines will connect continents, opening new 
avenues to share electrical energy across  
the globe.    

Superconductivity (cables with almost 
zero resistance) promises to do away with 
electrical losses. However, the 
superconductive cables have to be cooled to 
about -200°C with liquid nitrogen. This is 
difficult to do for thousands of kilometres of 
transmission lines. 

While scientists are still searching for 
materials that are superconductive at room 
temperature, in the future use of such 
materials in transmission infrastructure 
could reduce or eliminate electrical losses

In 2014, the city of Essen in Germany 
switched on the world’s longest 
superconducting cable, which is more than a 
kilometre from end to end and hopes to be a 
model for similar projects around the world.

This is game-changing technology that 
could save hundreds of billions of dollars in 
transmission losses across the world’s 
power grids.

THE TRANSMISSION SOLUTION
There is an ongoing debate about what 
should be done for a smooth transition to a 
100% renewables-based grid. In addition 

to finding better ways to present the 
energy losses, a move to low-loss HVDC 
transmission can improve the economics 
of current and new renewable projects. 
Superconducting cables connecting 
several countries across continents can 
only become a reality once room 
temperature superconducting materials 
become available. 

Australia is well endowed with a range of 
renewable energy resources. In our lifetime 
renewable energy could supply 100% of 
grid electricity. Exporting renewable 
electricity to neighbouring countries using 
HVDC powerlines laid under the oceans is 
a possibility. 

Australia’s renewable and storage 
industry has blown away previous records, 
with record investment in renewable 
projects. State policies, plus incentives from 
the national Renewable Energy Target, has 
helped a record number of new renewable 
projects to be funded and built in 2018.

However, further investment in this 
sector is likely to decline unless the right 
investment signals are provided. Continued 
investment in electricity transmission 
networks and better allocation of electrical 
losses will help to get to and beyond 100% 
renewables grid in Australia. P
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MARGINAL LOSS FACTORS

O
ur complex electricity network 
supports millions of customers 
across Australia through thousands 

of kilometres of high-voltage powerlines 
joined to substations and transformers 
connecting hundreds of generators. The 
powerlines that carry electricity from 
generators to consumers are not perfect 
conductors, which means some electricity is 
lost as transmission losses. 

In the National Electricity Market 
(NEM), a marginal loss factor (MLF) is how 
these transmission losses are measured for 
each electricity generator. MLFs act as a 
multiplier that decreases or increases the 
generator’s revenue. It accounts for 
transmission losses between the generator 
and the regional reference node (RRN) – a 

notional load centre point for each NEM 
state. In the NEM, static MLFs are annual 
average values calculated from network 
flow data for each region from the previous 
financial year.

Renewable energy generators are 
generally located far away from RRNs and 
regional centres that consume large 
amounts of electricity. MLFs have a direct 
impact on how renewable energy output 

electrical loss is “I squared R”. Electrical 
power is proportional to current, and losses 
increase with the square of the power 
transferred on a powerline. 

Electrical losses in a direct current 
powerline are determined by the equation  
“I squared R” and alternating current 
electricity grid loss is dependent on the 
impedance. A higher impedance path 
indicates more opposition to alternating 
current power flow and higher energy 
losses. The impedance between two points 
is dependent on transmission line length 
and transmission voltage. Impedance will 
be lower where there are shorter-length 
transmission lines and higher voltage. 

In the NEM, MLFs represent this 
equation of electrical loss between a 
generator connection point and an RRN. 
These electrical losses are factored into 
electricity prices paid to generators and 
recovered from customers, directly 
impacting spot prices and generators’ 
revenue. For example, a generator with an 
MLF of 0.99 will receive a greater spot 
market revenue than a similar generator 
with a lower MLF of 0.80, all other factors 
being equal. 

At the moment the mechanism acts as a 
price signal, encouraging generators to 
locate power plants closer to a load centre or 
an RRN. The NEM rules, however, use 
regional pricing where large geographical 
regions are created, each having an RRN 
arbitrarily selected from the transmission 
system, which is given a fixed MLF of 1. 

The current NEM rules put regionally 
located renewable generators at a 
disadvantage compared to fossil fuel 
generators that are mostly located relatively 
close to large loads and have better 
transmission connections. In order to 
encourage an increase in electricity 
generated by solar and wind farms, there is 
an urgent need to find better ways to 

gets credited in the NEM, resulting in lower 
revenues for renewable generators. 

In the past few years the generator  
MLFs have continued to decline, which has 
altered the economics of many renewable 
projects. The Australian Energy Market 
Operator’s 2019-20 MLF calculations show 
that a number of new solar and wind farms 
located furthest from the main load centres 
have suffered a major decline in their 
calculated output. Several wind and solar 
farms located in north Queensland, 
western NSW and Victoria will have MLF 
losses up to 22%.

The renewable energy industry has 
expressed concerns about the way MLFs  
are used in the NEM and has asked the 
Australian Energy Market Commission for  

a comprehensive review. While the MLF 
calculations by AEMO are mathematically 
correct, further investment in the renewable 
energy industry can be encouraged by 
finding better ways to present the energy 
losses to level the playing field.  

THE PHYSICS OF ENERGY LOSSES 
The energy lost in transporting electricity 
from generators to consumers is a sum of 
transmission and distribution losses. High 
voltage powerlines transport electrical 
energy very efficiently but still lose around 
10 to 15% of the generated energy. 

It reflects the laws of physics that apply 
to our electricity network – the energy lost 
due to resistance (or impedance for 
alternating current) of powerlines over the 
distance between the generator and the 
electricity customers. 

A well-known law of physics about 

Marginal loss factors are the bitter pill developers of remote renewables projects  

have had to swallow, but continued investment in transmission and better allocation  

of losses will help reverse the problem, writes Amar Rathore.

Levelling the  
MLF playing field

Amar Rathore 
is a senior 
associate at the 
Market Advisory 
Group and a 
member of the 
EcoGeneration 
editorial board.

Remote solar and wind farms connected via 
HVDC will have lower losses and better MLFs.
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MARGINAL LOSS FACTORS

allocate electrical losses into electricity 
prices and to find ways to reduce actual 
energy losses. 

Moving from the current model to a five-
minute dynamic MLF model or to a full 
nodal pricing model could provide equitable 
outcome for all electricity generators. 

GRID TRANSFORMATION 
Electricity grids across the globe are going 
through a huge transformation. Existing 
transmission lines have reached the end  
of their useful lives and need to be replaced 
or upgraded. 

New powerlines are needed to maintain 
the electrical system’s overall reliability and 
to provide connections to a growing number 
of renewable energy generators located far 
away from electricity users. At present, most 
transmission lines are high-voltage 
alternating current (HVAC), but high-
voltage direct current (HVDC) transmission 
has greater advantages. 

HVDC transmission lines can transport 
electricity with minimum losses over long 
distances and have almost half the losses 
compared to HVAC transmission. Remote 
solar farms and offshore wind farms that are 
connected to the grid via HVDC will have 
lower losses and better MLFs. It is likely 

that in the future, HVDC transmission  
lines will connect continents, opening new 
avenues to share electrical energy across  
the globe.    

Superconductivity (cables with almost 
zero resistance) promises to do away with 
electrical losses. However, the 
superconductive cables have to be cooled to 
about -200°C with liquid nitrogen. This is 
difficult to do for thousands of kilometres of 
transmission lines. 

While scientists are still searching for 
materials that are superconductive at room 
temperature, in the future use of such 
materials in transmission infrastructure 
could reduce or eliminate electrical losses

In 2014, the city of Essen in Germany 
switched on the world’s longest 
superconducting cable, which is more than a 
kilometre from end to end and hopes to be a 
model for similar projects around the world.

This is game-changing technology that 
could save hundreds of billions of dollars in 
transmission losses across the world’s 
power grids.

THE TRANSMISSION SOLUTION
There is an ongoing debate about what 
should be done for a smooth transition to a 
100% renewables-based grid. In addition 

to finding better ways to present the 
energy losses, a move to low-loss HVDC 
transmission can improve the economics 
of current and new renewable projects. 
Superconducting cables connecting 
several countries across continents can 
only become a reality once room 
temperature superconducting materials 
become available. 

Australia is well endowed with a range of 
renewable energy resources. In our lifetime 
renewable energy could supply 100% of 
grid electricity. Exporting renewable 
electricity to neighbouring countries using 
HVDC powerlines laid under the oceans is 
a possibility. 

Australia’s renewable and storage 
industry has blown away previous records, 
with record investment in renewable 
projects. State policies, plus incentives from 
the national Renewable Energy Target, has 
helped a record number of new renewable 
projects to be funded and built in 2018.

However, further investment in this 
sector is likely to decline unless the right 
investment signals are provided. Continued 
investment in electricity transmission 
networks and better allocation of electrical 
losses will help to get to and beyond 100% 
renewables grid in Australia. P
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MARGINAL LOSS FACTORS

O
ur complex electricity network 
supports millions of customers 
across Australia through thousands 

of kilometres of high-voltage powerlines 
joined to substations and transformers 
connecting hundreds of generators. The 
powerlines that carry electricity from 
generators to consumers are not perfect 
conductors, which means some electricity is 
lost as transmission losses. 

In the National Electricity Market 
(NEM), a marginal loss factor (MLF) is how 
these transmission losses are measured for 
each electricity generator. MLFs act as a 
multiplier that decreases or increases the 
generator’s revenue. It accounts for 
transmission losses between the generator 
and the regional reference node (RRN) – a 

notional load centre point for each NEM 
state. In the NEM, static MLFs are annual 
average values calculated from network 
flow data for each region from the previous 
financial year.

Renewable energy generators are 
generally located far away from RRNs and 
regional centres that consume large 
amounts of electricity. MLFs have a direct 
impact on how renewable energy output 

electrical loss is “I squared R”. Electrical 
power is proportional to current, and losses 
increase with the square of the power 
transferred on a powerline. 

Electrical losses in a direct current 
powerline are determined by the equation  
“I squared R” and alternating current 
electricity grid loss is dependent on the 
impedance. A higher impedance path 
indicates more opposition to alternating 
current power flow and higher energy 
losses. The impedance between two points 
is dependent on transmission line length 
and transmission voltage. Impedance will 
be lower where there are shorter-length 
transmission lines and higher voltage. 

In the NEM, MLFs represent this 
equation of electrical loss between a 
generator connection point and an RRN. 
These electrical losses are factored into 
electricity prices paid to generators and 
recovered from customers, directly 
impacting spot prices and generators’ 
revenue. For example, a generator with an 
MLF of 0.99 will receive a greater spot 
market revenue than a similar generator 
with a lower MLF of 0.80, all other factors 
being equal. 

At the moment the mechanism acts as a 
price signal, encouraging generators to 
locate power plants closer to a load centre or 
an RRN. The NEM rules, however, use 
regional pricing where large geographical 
regions are created, each having an RRN 
arbitrarily selected from the transmission 
system, which is given a fixed MLF of 1. 

The current NEM rules put regionally 
located renewable generators at a 
disadvantage compared to fossil fuel 
generators that are mostly located relatively 
close to large loads and have better 
transmission connections. In order to 
encourage an increase in electricity 
generated by solar and wind farms, there is 
an urgent need to find better ways to 

gets credited in the NEM, resulting in lower 
revenues for renewable generators. 

In the past few years the generator  
MLFs have continued to decline, which has 
altered the economics of many renewable 
projects. The Australian Energy Market 
Operator’s 2019-20 MLF calculations show 
that a number of new solar and wind farms 
located furthest from the main load centres 
have suffered a major decline in their 
calculated output. Several wind and solar 
farms located in north Queensland, 
western NSW and Victoria will have MLF 
losses up to 22%.

The renewable energy industry has 
expressed concerns about the way MLFs  
are used in the NEM and has asked the 
Australian Energy Market Commission for  

a comprehensive review. While the MLF 
calculations by AEMO are mathematically 
correct, further investment in the renewable 
energy industry can be encouraged by 
finding better ways to present the energy 
losses to level the playing field.  

THE PHYSICS OF ENERGY LOSSES 
The energy lost in transporting electricity 
from generators to consumers is a sum of 
transmission and distribution losses. High 
voltage powerlines transport electrical 
energy very efficiently but still lose around 
10 to 15% of the generated energy. 

It reflects the laws of physics that apply 
to our electricity network – the energy lost 
due to resistance (or impedance for 
alternating current) of powerlines over the 
distance between the generator and the 
electricity customers. 

A well-known law of physics about 

Marginal loss factors are the bitter pill developers of remote renewables projects  

have had to swallow, but continued investment in transmission and better allocation  

of losses will help reverse the problem, writes Amar Rathore.

Levelling the  
MLF playing field

Amar Rathore 
is a senior 
associate at the 
Market Advisory 
Group and a 
member of the 
EcoGeneration 
editorial board.

Remote solar and wind farms connected via 
HVDC will have lower losses and better MLFs.
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HYDRO

something that spins in both directions,  
so it doesn’t twist.” The test generator units, 
developed for unmanned deep sea vehicles, 
cost $98 each. “It’s quite phenomenal. 
Hopefully we can scale that up for the 
larger ones.”

The trial will be much closer to shore, and 
closer to the surface. “The tidal flow in the 
Noosa River is roughly the same as the East 
Australian Current, so we can test there.”

To power the 25,000 homes of the Noosa 
Shire, Drake expects he’ll need a 15MW 
installation of about 75 turbines. “We’re 
hoping we can get our 15MW installed for 
less than $350 million,” he says.

Energex has confirmed a local substation 
can accept 15MW and Noosa Council has 
given its permission for a trenched 
submarine cable to the substation. Battery 
storage or generator back-up may be 
included to satisfy the network’s concerns 
about supply “if the current slows down”.

OUT OF SIGHT, OUT OF MIND
Measuring the energy resource below the 
surface of the sea is no trivial task. Most of 
the data available on ocean currents is not 
empirical but generated by computer 
modelling. Buoys and underwater gliders 
are deployed in oceans around the world to 
collect data on salinity, current and 
temperature, etc, and every so often one will 
be sucked down the EAC. In Australia, the 
CSIRO collects data from buoys off the coast 
near Brisbane. There is a lot to learn about 
conditions below the surface.

Hiding a generation fleet over the horizon 
and beneath the waves will please most 
clean energy sceptics, but the invisible 
nature of marine turbines also means they 
are hard to access when work needs to be 
done. “The big problem with doing anything 
in the ocean is maintenance.”

Without investors Drake admits work on 
the prototype is a hobby – and there is far 
more to it than applying his expertise in 
fluid dynamics and blade profile design. 

“The opportunity for this to be an 
incredibly significant contributor to green 
energy and reversing carbon emissions in 
our vicinity is so huge that I think it’s more 
sensible to find people who are willing to 
help in the other parts of the business to 
give me time to design turbines,” he says, 
“and hopefully some investors willing to 
[take part in] an incredible new business.”

There are a hundred different coastlines 
around the world with similar currents 

f lowing past 
them, he says. “If it 
works, there is enormous 
global potential.”

So far, Drake has discovered it will cost 
“several hundred thousand dollars to get the 
right kind of professionals” to produce the 
academic research and mathematical 
calculations required to satisfy an 
investment community that is fixated on a 
required rate of return. 

“It would be nice to get an investor who 
is happy to spend small amounts of money 
proving it, rather than an investor who 
wants to get some guarantee of return at 
the end of it.”

New tech, it seems, has to beat old tech, 
and solar is the benchmark in the 
investment community. It’s a shame, says 
Drake, because solar generates nothing for 
70% of the time. 

Chris Drake spoke at the National Clean 

Technologies Conference and Exhibition in 

Caloundra, Queensland, in May.

Putting theory into practice: The project is in its early stages and the Ocean Hydro team has built custom 
electronics, above, to monitor currents. Accurate data will help Drake design a prototype turbine.

Right: A CAD model of a potential turbine, where an 
elevator keeps the moored unit at the correct depth.

Liquidity: Chris Drake sees the sea as an energy asset.
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HYDRO

T
he general consensus among parents 
is that the 2003 Pixar flick Finding 
Nemo was OK the first couple of times 

they sat through it but, given the 
opportunity, they may not be willing to 
watch it again.

All of them, however, will credit the 
movie for educating them about the East 
Australian Current, which carries hero 
dad Marlin all the way down the coast to 
Sydney, where he eventually finds his 
son, Nemo.

Kids grow up to learn that fish can’t talk, 
like they do in the film, but the East 
Australian Current is real. And like the 
wind that rattles our shoreline and hilltops 
and the sun that blazes above us, its energy 
can be harnessed. But how?

It’s a problem Chris Drake was attracted 
to when he saw the prizes on offer at open 
data hackathon GovHack2018 for finding 
hidden value in ocean data. With a 
background in computational fluid design 
and particle form optimisation, and an 
interest in optimisation of turbine blades, 
he decided to work on a way to generate 
electricity using the East Australian 
Current (EAC).

The peak flow of the EAC, Drake says, is 

come to the market are untested and 
expensive. “We can either build our own or 
we can buy someone else’s,” he says. “At the 
moment we’re planning a hybrid; some 
development of our own technology while 
sourcing theirs for trials.”

CURRENT FAVOURITE
Like wind blades, marine blades are 
shaped to be lifted by the current – like 
the wings of an aircraft. “We’re planning 
to make ours from a soft material, around 
a hard structure,” he says, to minimise the 
chance of the slow-moving blades hurting 
sea creatures. 

The tips will be moving about 12 knots 
and a decision is yet to be made about the 
number of blades per unit. The tips will not 
reach within 16 metres of the surface, to 
avoid ships’ hulls. Each turbine will produce 
200kW and a 400kV DC power cable will 
bring the electricity 88km to shore.

Sounds massive, but Drake is going to 
start small with a trial using two 350-watt 
generators with counter-rotating blades that 
will produce enough energy to power a 
house, about 6,000kWh a year, he says. The 
units will be anchored in a shallow location 
and connected to a buoy. “You need to have 

Ocean currents may be slower moving than wind but they have enormous inertia, which has  

led a Queensland inventor to explore the potential of sunken turbines.

Current thinking is just like 
wind, but underwater 

Just passing through: The East Australia Current is one of many predictable coastline ocean flows around the world that could theoretically be exploited for their energy,  
says Chris Drake. Tapping it would require about 88km of new transmission, connecting an array of underwater turbines to a substation on Queensland’s Sunshine Coast.

just off the tip of Fraser Island, “where all 
the waters are squeezed off the continental 
shelf on their way down south”. Drake is 
located on the Sunshine Coast, not far south 
of Fraser and the EAC. “We’re perfectly 
located to reach the ideal point in the East 
Australian Current for putting some marine 
turbines out there.”

BENEATH THE WAVES
The EAC moves between 1 and 3 knots, 
about a brisk walking pace, but because 
there is around 800 times more energy in 
moving water than there is in moving air 
this amounts to “gargantuan amounts of 
energy,” Drake says. “More than double 
what the entire Sunshine Coast uses.”

Ocean Hydro’s plan is for an array of 
underwater turbine generators off the coast 
feeding a central power cable that delivers 
the energy to shore. “Kind of like an 
underwater wind farm, with big turbines 
that sit below the surface.” The units would 
be about 24 metres in diameter and rotate 
far more slowly than wind turbines, he says, 
to manage the very high torque.

Marine turbines used in tidal 
applications won’t fit the role, he says, and 
ocean current turbines that have recently 
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something that spins in both directions,  
so it doesn’t twist.” The test generator units, 
developed for unmanned deep sea vehicles, 
cost $98 each. “It’s quite phenomenal. 
Hopefully we can scale that up for the 
larger ones.”

The trial will be much closer to shore, and 
closer to the surface. “The tidal flow in the 
Noosa River is roughly the same as the East 
Australian Current, so we can test there.”

To power the 25,000 homes of the Noosa 
Shire, Drake expects he’ll need a 15MW 
installation of about 75 turbines. “We’re 
hoping we can get our 15MW installed for 
less than $350 million,” he says.

Energex has confirmed a local substation 
can accept 15MW and Noosa Council has 
given its permission for a trenched 
submarine cable to the substation. Battery 
storage or generator back-up may be 
included to satisfy the network’s concerns 
about supply “if the current slows down”.

OUT OF SIGHT, OUT OF MIND
Measuring the energy resource below the 
surface of the sea is no trivial task. Most of 
the data available on ocean currents is not 
empirical but generated by computer 
modelling. Buoys and underwater gliders 
are deployed in oceans around the world to 
collect data on salinity, current and 
temperature, etc, and every so often one will 
be sucked down the EAC. In Australia, the 
CSIRO collects data from buoys off the coast 
near Brisbane. There is a lot to learn about 
conditions below the surface.

Hiding a generation fleet over the horizon 
and beneath the waves will please most 
clean energy sceptics, but the invisible 
nature of marine turbines also means they 
are hard to access when work needs to be 
done. “The big problem with doing anything 
in the ocean is maintenance.”

Without investors Drake admits work on 
the prototype is a hobby – and there is far 
more to it than applying his expertise in 
fluid dynamics and blade profile design. 

“The opportunity for this to be an 
incredibly significant contributor to green 
energy and reversing carbon emissions in 
our vicinity is so huge that I think it’s more 
sensible to find people who are willing to 
help in the other parts of the business to 
give me time to design turbines,” he says, 
“and hopefully some investors willing to 
[take part in] an incredible new business.”

There are a hundred different coastlines 
around the world with similar currents 

f lowing past 
them, he says. “If it 
works, there is enormous 
global potential.”

So far, Drake has discovered it will cost 
“several hundred thousand dollars to get the 
right kind of professionals” to produce the 
academic research and mathematical 
calculations required to satisfy an 
investment community that is fixated on a 
required rate of return. 

“It would be nice to get an investor who 
is happy to spend small amounts of money 
proving it, rather than an investor who 
wants to get some guarantee of return at 
the end of it.”

New tech, it seems, has to beat old tech, 
and solar is the benchmark in the 
investment community. It’s a shame, says 
Drake, because solar generates nothing for 
70% of the time. 

Chris Drake spoke at the National Clean 

Technologies Conference and Exhibition in 

Caloundra, Queensland, in May.

Putting theory into practice: The project is in its early stages and the Ocean Hydro team has built custom 
electronics, above, to monitor currents. Accurate data will help Drake design a prototype turbine.

Right: A CAD model of a potential turbine, where an 
elevator keeps the moored unit at the correct depth.

Liquidity: Chris Drake sees the sea as an energy asset.
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T
he general consensus among parents 
is that the 2003 Pixar flick Finding 
Nemo was OK the first couple of times 

they sat through it but, given the 
opportunity, they may not be willing to 
watch it again.

All of them, however, will credit the 
movie for educating them about the East 
Australian Current, which carries hero 
dad Marlin all the way down the coast to 
Sydney, where he eventually finds his 
son, Nemo.

Kids grow up to learn that fish can’t talk, 
like they do in the film, but the East 
Australian Current is real. And like the 
wind that rattles our shoreline and hilltops 
and the sun that blazes above us, its energy 
can be harnessed. But how?

It’s a problem Chris Drake was attracted 
to when he saw the prizes on offer at open 
data hackathon GovHack2018 for finding 
hidden value in ocean data. With a 
background in computational fluid design 
and particle form optimisation, and an 
interest in optimisation of turbine blades, 
he decided to work on a way to generate 
electricity using the East Australian 
Current (EAC).

The peak flow of the EAC, Drake says, is 

come to the market are untested and 
expensive. “We can either build our own or 
we can buy someone else’s,” he says. “At the 
moment we’re planning a hybrid; some 
development of our own technology while 
sourcing theirs for trials.”

CURRENT FAVOURITE
Like wind blades, marine blades are 
shaped to be lifted by the current – like 
the wings of an aircraft. “We’re planning 
to make ours from a soft material, around 
a hard structure,” he says, to minimise the 
chance of the slow-moving blades hurting 
sea creatures. 

The tips will be moving about 12 knots 
and a decision is yet to be made about the 
number of blades per unit. The tips will not 
reach within 16 metres of the surface, to 
avoid ships’ hulls. Each turbine will produce 
200kW and a 400kV DC power cable will 
bring the electricity 88km to shore.

Sounds massive, but Drake is going to 
start small with a trial using two 350-watt 
generators with counter-rotating blades that 
will produce enough energy to power a 
house, about 6,000kWh a year, he says. The 
units will be anchored in a shallow location 
and connected to a buoy. “You need to have 

Ocean currents may be slower moving than wind but they have enormous inertia, which has  

led a Queensland inventor to explore the potential of sunken turbines.

Current thinking is just like 
wind, but underwater 

Just passing through: The East Australia Current is one of many predictable coastline ocean flows around the world that could theoretically be exploited for their energy,  
says Chris Drake. Tapping it would require about 88km of new transmission, connecting an array of underwater turbines to a substation on Queensland’s Sunshine Coast.

just off the tip of Fraser Island, “where all 
the waters are squeezed off the continental 
shelf on their way down south”. Drake is 
located on the Sunshine Coast, not far south 
of Fraser and the EAC. “We’re perfectly 
located to reach the ideal point in the East 
Australian Current for putting some marine 
turbines out there.”

BENEATH THE WAVES
The EAC moves between 1 and 3 knots, 
about a brisk walking pace, but because 
there is around 800 times more energy in 
moving water than there is in moving air 
this amounts to “gargantuan amounts of 
energy,” Drake says. “More than double 
what the entire Sunshine Coast uses.”

Ocean Hydro’s plan is for an array of 
underwater turbine generators off the coast 
feeding a central power cable that delivers 
the energy to shore. “Kind of like an 
underwater wind farm, with big turbines 
that sit below the surface.” The units would 
be about 24 metres in diameter and rotate 
far more slowly than wind turbines, he says, 
to manage the very high torque.

Marine turbines used in tidal 
applications won’t fit the role, he says, and 
ocean current turbines that have recently 
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COMMENT

For too long, a small segment of 
industry players has taken advantage  
of the information imbalance in the 
market. They have used the under-
developed understanding of the public on 
how solar works and the returns involved 
to their advantage. 

Local suppliers who are active 
members of the community are more 
likely to be invested in their customers’ 
outcomes and often act as trusted 
advisors. Whereas a large proportion of 
the unscrupulous players operate at a 
state or national level, relying on the 
anonymity afforded by distance.  

With house prices falling in major cities, 
wage growth flat-lining and debt-to-income 
ratios for many Australians at historical 
maximum levels, many homeowners are 
minimising risk by choosing the lowest-
priced option. Deals that can sound too good 
to be true – and often are. 

For many families, it’s hard to know for 
certain whether a solar and battery system 
is delivering on its promised benefits until 
three or six months after installation. This 
has made it increasingly difficult to motivate 
homeowners to invest in an asset like a solar 
and storage system with a multi-year 
payback period.  

Despite the thousands of well-installed, 
high-performing systems on Australian 
homes, it is the few cases where customers 
weren’t serviced correctly that dominate the 
news, casting a bad light on the industry. 

There is a genuine interest growing 
within the sector to collaborate and educate 
the next generation of customers and ensure 
that their money is spent on products with a 

demonstrated return on investment. This 
includes educating homeowners about not 
only the benefits of solar and storage 
systems but best practice around 
installation and maintenance. 

We’re starting to see an honest dialogue 
emerge, aimed at helping Australian 
families make the right decisions that will 
reduce their energy bills. 

SolarQuotes has grown into a reputable 
source for providing homeowners with 
education and pricing indications in a way 
that enables everyone to understand the 
basics. Furthermore, Facebook groups like 

Solar Cutters and Crap Solar provide  
peer-to-peer reviews on installation 
quality and standard. This kind of 
transparency is a step in the right direction 
and will help to secure and generate 
quality jobs across Australia. 

ROLE OF GOVERNMENT 
At a government level, regulation of the 
sector can be strengthened and aligned. 
There’s currently a whole range of different 
regulations across states. Higher barriers to 
entry into the sector and stronger rules 
around who gets to claim generous 
government subsidies and rebates to install 
solar systems would be beneficial.

To certify installers is a step in the right 

direction. Currently too many people who 
are not qualified and certified are still able 
to sell and install solar systems without the 
fear of any consequences. 

This is a big loophole that still needs to  
be addressed. This is a question not only for 
the industry itself but also for a wider range 
of stakeholders. 

There should be more consideration 
given to which businesses can register to 
claim government benefits such as rebates 
on solar systems. How we can ensure the 
“black sheep” are called out and 
investigated faster and their business 

directors are excluded from schemes? We 
need to make sure that is a responsibility 
for the directors of such businesses and 
that there are genuine mechanisms that 
hold them responsible for the consequences 
of their actions.  

At Redback Technologies, we’re 
introducing measures that we believe 
will help fill the trust deficit in the long 
run. This year, we’ll restrict access to our 
systems to installers who register with us 
as a partner and attend specific training. 
We’ll continue to support companies that 
do business sustainably and honestly by 
providing them with free training, 
marketing support and access to 
customer leads.

Through our work with a number of 
installers in Australia it is clear to us that 
the trust crisis that prevents many 
households from going green can be 
overcome, with homeowners getting peace 
of mind that they’re receiving the best 
products and service.  

Let’s rebuild trust one household at a 
time, across Australia. Realising the 
potential of our industry depends on it.  
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Patrick 
Matweew is 
chief executive 
officer of 
Redback 
Technologies.

Too many people who are not qualified and 
certified are still able to sell and install solar 
systems without the fear of any consequences.
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COMMENT

A
ustralia is a global leader in the solar 
industry, with the highest uptake of 
solar worldwide. Two million 

Australian households – one in five – already 
use rooftop solar to power their homes.

Driving this uptake is not only a desire to 
live greener, but a lack of trust in the ability 
of the government and energy retailers to 
control rising power prices. Homeowners 

buyers who aren’t being provided with the 
right information or support for what is 
one of the most significant investments 
they will make. 

This has made generating and converting 
new leads increasingly difficult, with many 
customers put-off by proactive offers from  
a subset of sellers who have employed 
aggressive sales tactics to get homeowners 
to purchase with them. 

Many homeowners have been approached 
too many times by these resellers who offer 
unsolicited free solar consultations, free 
installations or installations at no upfront 
cost. For others, they have read, seen or 
heard about the lack of post purchase 
support. Who can blame them? 

MISINFORMATION AND MISTRUST
For the renewable energy sector to thrive, 
we need to rebuild trust with the more than 
80% of homeowners who do not have solar 
power systems. But we are not there yet, and 
we still have a long way to go. 

have started to take matters into their own 
hands, installing record numbers of solar 
power and storage systems into their homes.  

While this is great news for the industry, 
it hides growing mistrust that threatens to 
undermine many clean energy businesses’ 
hard-earned success. 

Much of this mistrust boils down to the 
fact that many homeowners are first-time 

For owners of solar PV systems the investment has worked out 

well. But for Australia to keep leading the world in adoption of 

this clean energy solution the industry needs to focus on 

stringent quality control, writes Patrick Matweew.

Let’s lasso some cowboys  
for solar’s sake

Many homeowners are first-time buyers who 
aren’t being provided with the right information 
or support for what is a significant investment.
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For too long, a small segment of 
industry players has taken advantage  
of the information imbalance in the 
market. They have used the under-
developed understanding of the public on 
how solar works and the returns involved 
to their advantage. 

Local suppliers who are active 
members of the community are more 
likely to be invested in their customers’ 
outcomes and often act as trusted 
advisors. Whereas a large proportion of 
the unscrupulous players operate at a 
state or national level, relying on the 
anonymity afforded by distance.  

With house prices falling in major cities, 
wage growth flat-lining and debt-to-income 
ratios for many Australians at historical 
maximum levels, many homeowners are 
minimising risk by choosing the lowest-
priced option. Deals that can sound too good 
to be true – and often are. 

For many families, it’s hard to know for 
certain whether a solar and battery system 
is delivering on its promised benefits until 
three or six months after installation. This 
has made it increasingly difficult to motivate 
homeowners to invest in an asset like a solar 
and storage system with a multi-year 
payback period.  

Despite the thousands of well-installed, 
high-performing systems on Australian 
homes, it is the few cases where customers 
weren’t serviced correctly that dominate the 
news, casting a bad light on the industry. 

There is a genuine interest growing 
within the sector to collaborate and educate 
the next generation of customers and ensure 
that their money is spent on products with a 

demonstrated return on investment. This 
includes educating homeowners about not 
only the benefits of solar and storage 
systems but best practice around 
installation and maintenance. 

We’re starting to see an honest dialogue 
emerge, aimed at helping Australian 
families make the right decisions that will 
reduce their energy bills. 

SolarQuotes has grown into a reputable 
source for providing homeowners with 
education and pricing indications in a way 
that enables everyone to understand the 
basics. Furthermore, Facebook groups like 

Solar Cutters and Crap Solar provide  
peer-to-peer reviews on installation 
quality and standard. This kind of 
transparency is a step in the right direction 
and will help to secure and generate 
quality jobs across Australia. 

ROLE OF GOVERNMENT 
At a government level, regulation of the 
sector can be strengthened and aligned. 
There’s currently a whole range of different 
regulations across states. Higher barriers to 
entry into the sector and stronger rules 
around who gets to claim generous 
government subsidies and rebates to install 
solar systems would be beneficial.

To certify installers is a step in the right 

direction. Currently too many people who 
are not qualified and certified are still able 
to sell and install solar systems without the 
fear of any consequences. 

This is a big loophole that still needs to  
be addressed. This is a question not only for 
the industry itself but also for a wider range 
of stakeholders. 

There should be more consideration 
given to which businesses can register to 
claim government benefits such as rebates 
on solar systems. How we can ensure the 
“black sheep” are called out and 
investigated faster and their business 

directors are excluded from schemes? We 
need to make sure that is a responsibility 
for the directors of such businesses and 
that there are genuine mechanisms that 
hold them responsible for the consequences 
of their actions.  

At Redback Technologies, we’re 
introducing measures that we believe 
will help fill the trust deficit in the long 
run. This year, we’ll restrict access to our 
systems to installers who register with us 
as a partner and attend specific training. 
We’ll continue to support companies that 
do business sustainably and honestly by 
providing them with free training, 
marketing support and access to 
customer leads.

Through our work with a number of 
installers in Australia it is clear to us that 
the trust crisis that prevents many 
households from going green can be 
overcome, with homeowners getting peace 
of mind that they’re receiving the best 
products and service.  

Let’s rebuild trust one household at a 
time, across Australia. Realising the 
potential of our industry depends on it.  
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Too many people who are not qualified and 
certified are still able to sell and install solar 
systems without the fear of any consequences.
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ustralia is a global leader in the solar 
industry, with the highest uptake of 
solar worldwide. Two million 

Australian households – one in five – already 
use rooftop solar to power their homes.

Driving this uptake is not only a desire to 
live greener, but a lack of trust in the ability 
of the government and energy retailers to 
control rising power prices. Homeowners 

buyers who aren’t being provided with the 
right information or support for what is 
one of the most significant investments 
they will make. 

This has made generating and converting 
new leads increasingly difficult, with many 
customers put-off by proactive offers from  
a subset of sellers who have employed 
aggressive sales tactics to get homeowners 
to purchase with them. 

Many homeowners have been approached 
too many times by these resellers who offer 
unsolicited free solar consultations, free 
installations or installations at no upfront 
cost. For others, they have read, seen or 
heard about the lack of post purchase 
support. Who can blame them? 

MISINFORMATION AND MISTRUST
For the renewable energy sector to thrive, 
we need to rebuild trust with the more than 
80% of homeowners who do not have solar 
power systems. But we are not there yet, and 
we still have a long way to go. 

have started to take matters into their own 
hands, installing record numbers of solar 
power and storage systems into their homes.  

While this is great news for the industry, 
it hides growing mistrust that threatens to 
undermine many clean energy businesses’ 
hard-earned success. 

Much of this mistrust boils down to the 
fact that many homeowners are first-time 

For owners of solar PV systems the investment has worked out 

well. But for Australia to keep leading the world in adoption of 

this clean energy solution the industry needs to focus on 

stringent quality control, writes Patrick Matweew.

Let’s lasso some cowboys  
for solar’s sake

Many homeowners are first-time buyers who 
aren’t being provided with the right information 
or support for what is a significant investment.
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WHAT’S NEW | SOLAR INSTALLER

low as 20W, maximizing solar 
energy consumption. Given that it 
takes less than 10 seconds to switch 
from grid power supply to PV 
supply when heavy loads start up, 
this in turn minimizes the 
consumer’s expensive power 
intake from the grid. It also 
comes with an automatic UPS 
function that is activated within 
10 milliseconds.

When in back-up mode the 
EHR series can still supply 
power to large loads such as 
heating and cooling given 
the large back-up and 
overload capability. EHR 
Series is equipped with 
pre-wired communication 
cables and plug-and-play 
AC connectors, which 
minimizes the 
installation time and 
maximizes strong 
profi tability. 

As solar photovoltaic 
and energy storage 

prices continue to fall, electricity prices 
continue to rise, therefore customers want 
greater control over their electricity usage 
and are seeking ways in which they can 
reduce their power bills. 

GoodWe’s EHR series battery-ready 
inverter provides a fl exible option in order 
to make it easier when the time comes to 
add batteries. 

A
ustralia is expected to be the 
world’s largest residential energy 
storage market in 2019, according 

to Bloomberg New Energy Finance, 
accounting for 30% of global demand as 
household storage demand triples. 

An increasing amount of Australian 
households are installing or at least 
investigating the option of solar energy 
storage systems. 

While lithium prices are decreasing 
slightly the technology is still 
considered relatively expensive, 
therefore more consumers are looking 
for a “battery ready” solar solution, 
allowing for the addition of battery 
storage at a later date. 

GoodWe has launched its EHR 
Series of battery-ready inverters with 
power classes 3.6kW, 5kW and 6kW. 
Nothing more than an activation code 
is required to upgrade from a grid-tied 
inverter into a hybrid inverter. 

When the time comes to add 
batteries, the batteries are simply 
connected directly into your existing 
inverter without any additional 
equipment and only an activation code is 
required. Batteries can actually be added 
onto any existing solar system as long as 
they have their own connection to the AC 
mains grid. 

GoodWe also provides an AC-coupled 
retrofi t solution called “SBP Series” which 
can be used for any new or existing solar 
installation.

As a battery-ready product, the EHR 
series has advantages in the application of 
both on-grid solar systems and energy 
storage systems, GoodWe says. 

The EHR series can be used as a single-
phase gird-tied inverter with compatibility 
to bifacial double-glass modules, allowing 
12.5A input current per string. EHR has 33% 
DC oversizing capability to fully maximize 
capacity and a wide MPPT voltage range. 
The company says EHR is a perfect match 
for eco-friendly residential installations 
thanks to their die-casting aluminium 

GoodWe launches 
battery-ready solar solution
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low as 20W, maximizing solar 
energy consumption. Given that it 
takes less than 10 seconds to switch 
from grid power supply to PV 
supply when heavy loads start up, 
this in turn minimizes the 
consumer’s expensive power 
intake from the grid. It also 
comes with an automatic UPS 
function that is activated within 
10 milliseconds.

When in back-up mode the 
EHR series can still supply 
power to large loads such as 
heating and cooling given 
the large back-up and 
overload capability. EHR 
Series is equipped with 

prices continue to fall, electricity prices 
continue to rise, therefore customers want 
greater control over their electricity usage 
and are seeking ways in which they can 

ustralia is expected to be the 
world’s largest residential energy 
storage market in 2019, according 

to Bloomberg New Energy Finance, 
accounting for 30% of global demand as 
household storage demand triples. 

An increasing amount of Australian 
households are installing or at least 
investigating the option of solar energy 

While lithium prices are decreasing 

therefore more consumers are looking 
for a “battery ready” solar solution, 
allowing for the addition of battery 

GoodWe has launched its EHR 
Series of battery-ready inverters with 
power classes 3.6kW, 5kW and 6kW. 
Nothing more than an activation code 
is required to upgrade from a grid-tied 

batteries, the batteries are simply 
connected directly into your existing 

equipment and only an activation code is 
required. Batteries can actually be added 
onto any existing solar system as long as 
they have their own connection to the AC 

battery-ready solar solution

Plugged in: GoodWe has launched its EHR Series of battery-ready inverters with power classes 3.6kW, 5kW and 
6kW. An activation code is all that’s required to upgrade from a grid-tied inverter into a hybrid inverter. 

casing, compact size and light weight.
Once the EHR Series is activated with the 

code, it becomes a complete hybrid inverter 
compatible with high-voltage batteries. 

EHR can be connected to a wide range 
of lithium-ion batteries ranging from 85V 
to 450V, with an overloading capacity of 
20%. The power deviation from inverter’s 
AC output to load consumption can be as 
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low as 20W, maximizing solar 
energy consumption. Given that it 
takes less than 10 seconds to switch 
from grid power supply to PV 
supply when heavy loads start up, 
this in turn minimizes the 
consumer’s expensive power 
intake from the grid. It also 
comes with an automatic UPS 
function that is activated within 
10 milliseconds.

When in back-up mode the 
EHR series can still supply 
power to large loads such as 
heating and cooling given 
the large back-up and 
overload capability. EHR 
Series is equipped with 
pre-wired communication 
cables and plug-and-play 
AC connectors, which 
minimizes the 
installation time and 
maximizes strong 
profi tability. 

As solar photovoltaic 
and energy storage 

prices continue to fall, electricity prices 
continue to rise, therefore customers want 
greater control over their electricity usage 
and are seeking ways in which they can 
reduce their power bills. 

GoodWe’s EHR series battery-ready 
inverter provides a fl exible option in order 
to make it easier when the time comes to 
add batteries. 

A
ustralia is expected to be the 
world’s largest residential energy 
storage market in 2019, according 

to Bloomberg New Energy Finance, 
accounting for 30% of global demand as 
household storage demand triples. 

An increasing amount of Australian 
households are installing or at least 
investigating the option of solar energy 
storage systems. 

While lithium prices are decreasing 
slightly the technology is still 
considered relatively expensive, 
therefore more consumers are looking 
for a “battery ready” solar solution, 
allowing for the addition of battery 
storage at a later date. 

GoodWe has launched its EHR 
Series of battery-ready inverters with 
power classes 3.6kW, 5kW and 6kW. 
Nothing more than an activation code 
is required to upgrade from a grid-tied 
inverter into a hybrid inverter. 

When the time comes to add 
batteries, the batteries are simply 
connected directly into your existing 
inverter without any additional 
equipment and only an activation code is 
required. Batteries can actually be added 
onto any existing solar system as long as 
they have their own connection to the AC 
mains grid. 

GoodWe also provides an AC-coupled 
retrofi t solution called “SBP Series” which 
can be used for any new or existing solar 
installation.

As a battery-ready product, the EHR 
series has advantages in the application of 
both on-grid solar systems and energy 
storage systems, GoodWe says. 

The EHR series can be used as a single-
phase gird-tied inverter with compatibility 
to bifacial double-glass modules, allowing 
12.5A input current per string. EHR has 33% 
DC oversizing capability to fully maximize 
capacity and a wide MPPT voltage range. 
The company says EHR is a perfect match 
for eco-friendly residential installations 
thanks to their die-casting aluminium 

GoodWe launches 
battery-ready solar solution
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low as 20W, maximizing solar 
energy consumption. Given that it 
takes less than 10 seconds to switch 
from grid power supply to PV 
supply when heavy loads start up, 
this in turn minimizes the 
consumer’s expensive power 
intake from the grid. It also 
comes with an automatic UPS 
function that is activated within 
10 milliseconds.

When in back-up mode the 
EHR series can still supply 
power to large loads such as 
heating and cooling given 
the large back-up and 
overload capability. EHR 
Series is equipped with 

prices continue to fall, electricity prices 
continue to rise, therefore customers want 
greater control over their electricity usage 
and are seeking ways in which they can 

ustralia is expected to be the 
world’s largest residential energy 
storage market in 2019, according 

to Bloomberg New Energy Finance, 
accounting for 30% of global demand as 
household storage demand triples. 

An increasing amount of Australian 
households are installing or at least 
investigating the option of solar energy 

While lithium prices are decreasing 

therefore more consumers are looking 
for a “battery ready” solar solution, 
allowing for the addition of battery 

GoodWe has launched its EHR 
Series of battery-ready inverters with 
power classes 3.6kW, 5kW and 6kW. 
Nothing more than an activation code 
is required to upgrade from a grid-tied 

batteries, the batteries are simply 
connected directly into your existing 

equipment and only an activation code is 
required. Batteries can actually be added 
onto any existing solar system as long as 
they have their own connection to the AC 

battery-ready solar solution

Plugged in: GoodWe has launched its EHR Series of battery-ready inverters with power classes 3.6kW, 5kW and 
6kW. An activation code is all that’s required to upgrade from a grid-tied inverter into a hybrid inverter. 

casing, compact size and light weight.
Once the EHR Series is activated with the 

code, it becomes a complete hybrid inverter 
compatible with high-voltage batteries. 

EHR can be connected to a wide range 
of lithium-ion batteries ranging from 85V 
to 450V, with an overloading capacity of 
20%. The power deviation from inverter’s 
AC output to load consumption can be as 

www.ecogeneration.com.au   ecogeneration  August 2019  /  69

ECO0819_069_Installer whats new.indd   69 3/7/19   4:25 pmECO0819_068.indd   6 5/7/19   2:51 pm



CASE STUDY | SOLAR INSTALLER

consumption profi le of the homes aligns 
very well to the generation from solar PV.  

With the combined solution of both 
lighting and solar PV, we recommend a solar 
system size that o� sets the remaining 
energy load, after the impacts of the new 
lighting are accounted for. In almost all 
cases, all the energy generated on site is 
used on site. The average reduction in total 
energy use is about 30-40%, split roughly 
between solar and lighting.
What cost savings have been achieved?

Two to three years ago a typical residential 
aged care facility was spending about $700 a 
year on energy per bed. Now it’s about $950 
per bed. At the same time the cost of solar 
has dropped about 30% and LED technology 
has vastly improved. In one NSW aged care 
home we installed 800 LEDs and a 99kW PV 
system and it helped cut energy costs by 
38%. For the current program of 91 homes, 
the solutions implemented will be saving 
more than $2 million a year in energy costs. 

Is storage included in any of the sites?

Batteries have not been a part of this 
program to date, largely due to the high 
costs of batteries and the economic returns 
available. However, we ensure that our 
designs and solutions can accommodate 
batteries in the future. 
What effect has the LED conversion had 

on energy use at the sites?

The exact numbers will depend on the 
specifi c type of lights, but on average when 
we switch a light over to the LED it results 
in a 50% reduction in energy use. Typically, 
the LED lighting upgrades reduce the total 
consumption at the home by up to 20%.

Lighting technology has improved a lot 
over the past decade. We looked at the 
existing lighting in homes and saw a range 
of decorative glass and recessed lights using 

standard CFL and halogen luminaries, and 
older style fl uoro tubes. We demonstrated 
how di� erent styles of LEDs could provide a 
better quality of light for each space and 
reduce energy consumption by 50%.

LEDs perform better than most other 
lights because they don’t waste energy by 
producing heat. An LED luminaire is also 
expected to last at least fi ve times as long as 
old lighting technology.
Had much feedback from residents?

There is overwhelming appreciation for the 
improved lighting throughout the homes, 
especially in the bathroom and kitchen 
areas, and the softer warmer lights in other 
living spaces. Given the residents and sta�  
spend a large portion of their day in these 
areas the benefi ts of high-quality lighting 
cannot be underestimated.  

Lighting the way: The solar system at Opal Macquarie Place, in NSW, has put a huge dent in energy costs.

www.cobaltsolar.com.au
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C
omfort levels have to be just right in 
the aged care sector or complaints 
will mount up from the residents and 

visitors – and no-one wants that to happen. 
Air-conditioning systems are the beating 
hearts of care facilities and power bills are a 
burden they must shoulder. 

Solar and LED retrofits are proven 
solutions to pushing down load at energy-
hungry sites, and clean energy specialist 
Verdia is about halfway through a program 
of improving the energy outlook at about 
200 age care homes across Australia. 
EcoGeneration spoke with Verdia CEO Paul 
Peters for an update.
How many property owners and investor 

groups are involved in the project and 

how did you approach them all?

The LED and solar PV program is being 
delivered to six aged care providers across 
Australia. It includes the installations of 
36,000 LED lights and 14,000 solar panels 
across 91 aged care homes. We’ve been 

consumption and costs, along with reduced 
carbon emissions. Combined, these were 
compelling reasons to act and doing nothing 
actually costs them more in the long run. One 
client told us a worker spent one day a week 
just maintaining and replacing lighting 
throughout the home. Because LEDs last 
longer, they require less maintenance and are 
more likely to be working when needed most. 
Do the clients own the systems or are 

these PPAs?

Our aged care clients typically own the 
installations as a part of this program. The 
clients get a five-to-six-year payback on 
their investment, then additional savings in 
energy costs over 15 to 20 years.
Are STCs applicable in all cases or are 

some projects aggregated into LGCs?

In most cases the installation at each aged 
care home is less than 100kW, so they are 
eligible for STCs. Some of our clients with 
larger homes have installed larger systems 
that generate LGCs. 
How does energy load in the aged care 

sector match generation from solar?

Aged care homes are in use 24 hours, seven 
days a week.  The load is mostly driven by 
lighting and heating or cooling. Given the 
sensitive nature of the homes, lighting is 
typically operating throughout the day to 
ensure amenity for residents. The typical 

managing more than 80 installers, 
electricians and contractors working across 
all the sites over the past 12 to 18 months. 
We’re assessing a further 100 aged care 
facilities operated by another 10-plus 
providers and we hope to begin that second 
stage later this year.

We take an end-to-end approach with 
each of the providers, working closely with 
each to assess ways to reduce energy use 
and costs, and improve the amenity for 
residents at each of their homes.
How did you sell the benefits of clean 

energy and energy efficiency? Is it 

mainly an economic decision these days?

Staffing costs make up about 70% of 
operating costs in the aged care sector. We 
set about helping our clients understand 
ways they could reduce non-labour 
operational costs, while also improving 
lighting and environmental performance.

The upgrade to modern LED lights results 
in a substantial reduction in energy 
consumption, and maintenance and 
replacement costs. The energy consumption 
profile of a typical home aligns quite well to 
the generation profile of solar PV, meaning 
the solar can directly offset consumption 
during the day. We analysed our clients 
existing energy data and showed them how 
the solar generation reduces their energy 

Solar generation and a 

lighting-led efficiency drive 

have helped owners cut costs 

the right way at hundreds of 

aged care homes.
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consumption profi le of the homes aligns 
very well to the generation from solar PV.  

With the combined solution of both 
lighting and solar PV, we recommend a solar 
system size that o� sets the remaining 
energy load, after the impacts of the new 
lighting are accounted for. In almost all 
cases, all the energy generated on site is 
used on site. The average reduction in total 
energy use is about 30-40%, split roughly 
between solar and lighting.
What cost savings have been achieved?

Two to three years ago a typical residential 
aged care facility was spending about $700 a 
year on energy per bed. Now it’s about $950 
per bed. At the same time the cost of solar 
has dropped about 30% and LED technology 
has vastly improved. In one NSW aged care 
home we installed 800 LEDs and a 99kW PV 
system and it helped cut energy costs by 
38%. For the current program of 91 homes, 
the solutions implemented will be saving 
more than $2 million a year in energy costs. 

Is storage included in any of the sites?

Batteries have not been a part of this 
program to date, largely due to the high 
costs of batteries and the economic returns 
available. However, we ensure that our 
designs and solutions can accommodate 
batteries in the future. 
What effect has the LED conversion had 

on energy use at the sites?

The exact numbers will depend on the 
specifi c type of lights, but on average when 
we switch a light over to the LED it results 
in a 50% reduction in energy use. Typically, 
the LED lighting upgrades reduce the total 
consumption at the home by up to 20%.

Lighting technology has improved a lot 
over the past decade. We looked at the 
existing lighting in homes and saw a range 
of decorative glass and recessed lights using 

standard CFL and halogen luminaries, and 
older style fl uoro tubes. We demonstrated 
how di� erent styles of LEDs could provide a 
better quality of light for each space and 
reduce energy consumption by 50%.

LEDs perform better than most other 
lights because they don’t waste energy by 
producing heat. An LED luminaire is also 
expected to last at least fi ve times as long as 
old lighting technology.
Had much feedback from residents?

There is overwhelming appreciation for the 
improved lighting throughout the homes, 
especially in the bathroom and kitchen 
areas, and the softer warmer lights in other 
living spaces. Given the residents and sta�  
spend a large portion of their day in these 
areas the benefi ts of high-quality lighting 
cannot be underestimated.  

Lighting the way: The solar system at Opal Macquarie Place, in NSW, has put a huge dent in energy costs.
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C
omfort levels have to be just right in 
the aged care sector or complaints 
will mount up from the residents and 

visitors – and no-one wants that to happen. 
Air-conditioning systems are the beating 
hearts of care facilities and power bills are a 
burden they must shoulder. 

Solar and LED retrofits are proven 
solutions to pushing down load at energy-
hungry sites, and clean energy specialist 
Verdia is about halfway through a program 
of improving the energy outlook at about 
200 age care homes across Australia. 
EcoGeneration spoke with Verdia CEO Paul 
Peters for an update.
How many property owners and investor 

groups are involved in the project and 

how did you approach them all?

The LED and solar PV program is being 
delivered to six aged care providers across 
Australia. It includes the installations of 
36,000 LED lights and 14,000 solar panels 
across 91 aged care homes. We’ve been 

consumption and costs, along with reduced 
carbon emissions. Combined, these were 
compelling reasons to act and doing nothing 
actually costs them more in the long run. One 
client told us a worker spent one day a week 
just maintaining and replacing lighting 
throughout the home. Because LEDs last 
longer, they require less maintenance and are 
more likely to be working when needed most. 
Do the clients own the systems or are 

these PPAs?

Our aged care clients typically own the 
installations as a part of this program. The 
clients get a five-to-six-year payback on 
their investment, then additional savings in 
energy costs over 15 to 20 years.
Are STCs applicable in all cases or are 

some projects aggregated into LGCs?

In most cases the installation at each aged 
care home is less than 100kW, so they are 
eligible for STCs. Some of our clients with 
larger homes have installed larger systems 
that generate LGCs. 
How does energy load in the aged care 

sector match generation from solar?

Aged care homes are in use 24 hours, seven 
days a week.  The load is mostly driven by 
lighting and heating or cooling. Given the 
sensitive nature of the homes, lighting is 
typically operating throughout the day to 
ensure amenity for residents. The typical 

managing more than 80 installers, 
electricians and contractors working across 
all the sites over the past 12 to 18 months. 
We’re assessing a further 100 aged care 
facilities operated by another 10-plus 
providers and we hope to begin that second 
stage later this year.

We take an end-to-end approach with 
each of the providers, working closely with 
each to assess ways to reduce energy use 
and costs, and improve the amenity for 
residents at each of their homes.
How did you sell the benefits of clean 

energy and energy efficiency? Is it 

mainly an economic decision these days?

Staffing costs make up about 70% of 
operating costs in the aged care sector. We 
set about helping our clients understand 
ways they could reduce non-labour 
operational costs, while also improving 
lighting and environmental performance.

The upgrade to modern LED lights results 
in a substantial reduction in energy 
consumption, and maintenance and 
replacement costs. The energy consumption 
profile of a typical home aligns quite well to 
the generation profile of solar PV, meaning 
the solar can directly offset consumption 
during the day. We analysed our clients 
existing energy data and showed them how 
the solar generation reduces their energy 

Solar generation and a 

lighting-led efficiency drive 

have helped owners cut costs 

the right way at hundreds of 

aged care homes.
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Australia to review the requirement of a 
rooftop isolator under AS/NZS 5033. But 
even if every accredited installer (there are 
more than 6,400 of you) agrees that the 
rooftop isolator be removed, it is still 
possible that it will remain.

ROBUST SYSTEM ENSURES SAFETY
The 7.30 story also interviewed Michelle 
McCain from PV Testing House, who tests 
to see if a 300W panel is actually 300W.  
I was disappointed to hear that some 
installers are unknowingly selling panels 
from supposedly reputable companies that 
produce less power than expected. 

I was also disappointed that the public 
wasn’t given any insight into the test labs 
responsible for auditing product safety. 
We all know that electrical inspectors are 
mostly responsible for catching solar 
companies that cut corners, whereas 
catching non-compliant solar products 
entering Australia would not be as simple 
if it weren’t for the CEC’s approved 
product lists. 

The CEC’s approved product lists play an 
important product safety role for the 
industry. For a product to make it onto our 
lists, they need to have independent test labs 
check that they comply with the various 
product standards. As we know, it is 
mandatory for panels and inverters to be on 
the CEC’s lists if they want to be eligible for 
government rebates like STCs. This is the 

ROOFTOP ISOLATOR: STAY OR GO?
The rooftop isolator also featured in the 
7.30 story as part of the safety risk to 
Australian solar owners. 

There aren’t many solar installers who 
agree with Standards Australia when it 
comes to rooftop isolators, but the 
committee that wrote the standards 
concluded that they are necessary. Most 
solar installers have probably come 
across isolators that are dangerously 
close to resulting in a fire. I know I’ve 
changed them out before and shaken my 
head while doing it. 

The Solar Energy Industries Association 
(SEIA) has a petition on its website 
requesting that the EL-042 committee (who 
writes AS/NZS 5033) remove the rooftop 
isolator. I would encourage you to take some 
action by signing SEIA’s petition so the 
organisations who represent installers on 
EL-042 know what you are thinking. 

However, the committee that writes the 
standards does not just represent 
electricians. For AS/NZS 5033:2014, solar 
installers were represented by SEIA, the 
Australian Solar Council (now the Smart 
Energy Council) and the CEC, while other 
organisations represented engineers, 
regulators and emergency services. 

These organisations have an obligation to 
make sure that the standards also keep their 
industry safe. Therefore, it makes sense that 
emergency services have a way of isolating 
PV array cables in a roof during or after a 
fire. But the question electricians quite 
rightly ask is, does this safety measure 
outweigh the risks?

The CEC has put a proposal to Standards 

scheme’s way of protecting against unsafe 
products getting into the Australian market.

This also protects installers because our 
installation standards tell us to only install 
products that are compliant with the 
relevant product standards. If you install 
something from the CEC’s list, you are 
covered in so far as an independent test lab 
has verified that the products comply.

Our battery list follows the same safety 
testing process, but there is no equivalent 
mechanism to get all manufacturers to 
participate. So, as installers, we have  
the choice of choosing a battery on the 
CEC list or taking the word of the 
manufacturer that they comply. 

As with most things in solar, doing a 
neat and tidy job isn’t enough. You have to 
make smart decisions if you want to cover 
yourself in the long run.

No industry is perfect, but most of the  
2 million Australian households with solar 
power on the roof have had a positive 
experience with the technology. Our 
industry has a rigorous series of safety and 
quality initiatives that have been introduced 
through close collaboration between the 
industry and the federal government over 
the past decade. 

For an industry that has now installed 
millions of systems, the rate of incidents is 
extremely low – and the bar is being lifted 
on product and installation standards 
every year.  

INDUSTRY REPUTATION | SOLAR INSTALLER

No industry is perfect, but most of the  2 million 
households with solar had a positive experience.
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I
n case anyone missed the report about 
rooftop solar on the ABC’s 7.30 program 
in May, I can tell you it painted a picture 

that solar systems in Australia are generally 
unsafe. Overall, I didn’t think the story gave 
an entirely balanced perspective on  
our solar industry.

Firstly, I want to talk about maintenance 
because the 7.30 story featured a metropolitan 

solar sales companies for new work, even 
though they have a backlog of potential 
customers on their books. Also, contracting 
businesses often struggle to manage the 
boom and bust of the solar sales roller-
coaster when it comes to keeping staff busy. 

It’s easy to forget that there are 2 million 
solar systems installed and many existing 
customers would happily pay to get their 
systems checked if reminded. A steady 
stream of maintenance work is the 
diversification that many small solar 
contractors could benefit from, especially 
for fill-in jobs between solar installs. 

Also, the bonuses in building better 
relationships with customers include repeat 
business and word-of-mouth referrals. 
Genuine contracting businesses have a 
natural competitive advantage over sales 
companies when it comes to maintenance 
and they should take advantage of it.

fire investigator reporting on a fire from late 
2018. The fire started at a PVPower rooftop 
isolator. You may remember that these 
isolators were recalled more than five years 
ago, which means it’s unlikely this system 
had a maintenance check in a long time.

Many think there are no moving parts in 
solar systems and so there is nothing to 
maintain. However, we all know that 
Australian conditions can be harsh and that 
plastic on a roof is unlikely to last the 
lifetime of a solar system. Re-establishing 
system monitoring, checking DC isolators 
and installing DC isolator shrouds where 
they are missing are all no-brainers on a 
diligent solar installer’s maintenance 
checklist. Check out Appendix C of  
AS/NZS 5033 for more maintenance ideas. 

Maintaining solar systems also makes 
good business sense. Many solar installers 
invest significant amounts to compete with 

A recent story on the ABC’s 7.30 program gave an incomplete take on the Australian solar 

industry, writes Clean Energy Council technical support leader James Patterson.

Solar critics fail to see  
the full picture
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Patterson is the 
technical 
support leader 
at the Clean 
Energy Council.
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Australia to review the requirement of a 
rooftop isolator under AS/NZS 5033. But 
even if every accredited installer (there are 
more than 6,400 of you) agrees that the 
rooftop isolator be removed, it is still 
possible that it will remain.

ROBUST SYSTEM ENSURES SAFETY
The 7.30 story also interviewed Michelle 
McCain from PV Testing House, who tests 
to see if a 300W panel is actually 300W.  
I was disappointed to hear that some 
installers are unknowingly selling panels 
from supposedly reputable companies that 
produce less power than expected. 

I was also disappointed that the public 
wasn’t given any insight into the test labs 
responsible for auditing product safety. 
We all know that electrical inspectors are 
mostly responsible for catching solar 
companies that cut corners, whereas 
catching non-compliant solar products 
entering Australia would not be as simple 
if it weren’t for the CEC’s approved 
product lists. 

The CEC’s approved product lists play an 
important product safety role for the 
industry. For a product to make it onto our 
lists, they need to have independent test labs 
check that they comply with the various 
product standards. As we know, it is 
mandatory for panels and inverters to be on 
the CEC’s lists if they want to be eligible for 
government rebates like STCs. This is the 

ROOFTOP ISOLATOR: STAY OR GO?
The rooftop isolator also featured in the 
7.30 story as part of the safety risk to 
Australian solar owners. 

There aren’t many solar installers who 
agree with Standards Australia when it 
comes to rooftop isolators, but the 
committee that wrote the standards 
concluded that they are necessary. Most 
solar installers have probably come 
across isolators that are dangerously 
close to resulting in a fire. I know I’ve 
changed them out before and shaken my 
head while doing it. 

The Solar Energy Industries Association 
(SEIA) has a petition on its website 
requesting that the EL-042 committee (who 
writes AS/NZS 5033) remove the rooftop 
isolator. I would encourage you to take some 
action by signing SEIA’s petition so the 
organisations who represent installers on 
EL-042 know what you are thinking. 

However, the committee that writes the 
standards does not just represent 
electricians. For AS/NZS 5033:2014, solar 
installers were represented by SEIA, the 
Australian Solar Council (now the Smart 
Energy Council) and the CEC, while other 
organisations represented engineers, 
regulators and emergency services. 

These organisations have an obligation to 
make sure that the standards also keep their 
industry safe. Therefore, it makes sense that 
emergency services have a way of isolating 
PV array cables in a roof during or after a 
fire. But the question electricians quite 
rightly ask is, does this safety measure 
outweigh the risks?

The CEC has put a proposal to Standards 

scheme’s way of protecting against unsafe 
products getting into the Australian market.

This also protects installers because our 
installation standards tell us to only install 
products that are compliant with the 
relevant product standards. If you install 
something from the CEC’s list, you are 
covered in so far as an independent test lab 
has verified that the products comply.

Our battery list follows the same safety 
testing process, but there is no equivalent 
mechanism to get all manufacturers to 
participate. So, as installers, we have  
the choice of choosing a battery on the 
CEC list or taking the word of the 
manufacturer that they comply. 

As with most things in solar, doing a 
neat and tidy job isn’t enough. You have to 
make smart decisions if you want to cover 
yourself in the long run.

No industry is perfect, but most of the  
2 million Australian households with solar 
power on the roof have had a positive 
experience with the technology. Our 
industry has a rigorous series of safety and 
quality initiatives that have been introduced 
through close collaboration between the 
industry and the federal government over 
the past decade. 

For an industry that has now installed 
millions of systems, the rate of incidents is 
extremely low – and the bar is being lifted 
on product and installation standards 
every year.  

INDUSTRY REPUTATION | SOLAR INSTALLER

No industry is perfect, but most of the  2 million 
households with solar had a positive experience.
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I
n case anyone missed the report about 
rooftop solar on the ABC’s 7.30 program 
in May, I can tell you it painted a picture 

that solar systems in Australia are generally 
unsafe. Overall, I didn’t think the story gave 
an entirely balanced perspective on  
our solar industry.

Firstly, I want to talk about maintenance 
because the 7.30 story featured a metropolitan 

solar sales companies for new work, even 
though they have a backlog of potential 
customers on their books. Also, contracting 
businesses often struggle to manage the 
boom and bust of the solar sales roller-
coaster when it comes to keeping staff busy. 

It’s easy to forget that there are 2 million 
solar systems installed and many existing 
customers would happily pay to get their 
systems checked if reminded. A steady 
stream of maintenance work is the 
diversification that many small solar 
contractors could benefit from, especially 
for fill-in jobs between solar installs. 

Also, the bonuses in building better 
relationships with customers include repeat 
business and word-of-mouth referrals. 
Genuine contracting businesses have a 
natural competitive advantage over sales 
companies when it comes to maintenance 
and they should take advantage of it.

fire investigator reporting on a fire from late 
2018. The fire started at a PVPower rooftop 
isolator. You may remember that these 
isolators were recalled more than five years 
ago, which means it’s unlikely this system 
had a maintenance check in a long time.

Many think there are no moving parts in 
solar systems and so there is nothing to 
maintain. However, we all know that 
Australian conditions can be harsh and that 
plastic on a roof is unlikely to last the 
lifetime of a solar system. Re-establishing 
system monitoring, checking DC isolators 
and installing DC isolator shrouds where 
they are missing are all no-brainers on a 
diligent solar installer’s maintenance 
checklist. Check out Appendix C of  
AS/NZS 5033 for more maintenance ideas. 

Maintaining solar systems also makes 
good business sense. Many solar installers 
invest significant amounts to compete with 

A recent story on the ABC’s 7.30 program gave an incomplete take on the Australian solar 

industry, writes Clean Energy Council technical support leader James Patterson.

Solar critics fail to see  
the full picture
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technical 
support leader 
at the Clean 
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behaviour of lead generators and concern 
that they may eventually result in the 
banning of door knocking altogether, 
helping prices move higher. 

July will prove a pivotal month, with 
further information regarding the 2021-25 
target likely to emerge, as well as a better 
idea of ongoing installation activity levels.

The ESC market remained fairly stable 
across May and June, with trade in the spot 
taking place between $20 and $21.50 across 
the period. 

There was much speculation surrounding 
whether the June 30 deadline for 2018 ESC 
registrations would again result in a sharp 
spike in ESC creation taking place in June, 
as has been the case in recent years. 

This did in fact take place, with more than 
900,000 approved for the month at the time 
of writing.  

The above information has been provided by 
TFS Green and relates, unless otherwise 
indicated, to the spot prices in Australian 
dollars, as of June 28, 2019. 
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Calendar of events 2019
Event Date and venue Website
Australian Clean Energy Summit 2019 30-31 July 2019

International Convention Centre, Sydney

cleanenergycouncil.org.au/events/

australian-clean-energy-summit

Energy Networks Australia Regulation  

Seminar 2019

31 July 2019

State Library of Queensland, Brisbane

energynetworks.eventsair.com/regseminar2019/

reg/Site/Register

Spencer Gulf Renewable Energy Conference 7-8 August 2019

Stamford Plaze, Adelaide

informa.com.au/event/conference/

spencer-gulf-renewable-energy-conference/

Ammonia = Hydrogen 2.0 Conference 22-23 August 2019

CSIRO, Ian Wark Theatre, Clayton, Melbourne

shop.monash.edu/ammonia-hydrogen-2-0-

conference.html

Australian Smart Lighting Summit 2019 28-29 August 2019

Melbourne Convention & Exhibition Centre

lightingconference.com.au

CEC Small-scale Energy Storage Forum 5 September 2019

Hindmarsh Square, Adelaide

cleanenergycouncil.org.au/events/

small-scale-energy-storage-forum

2nd Lithium Batteries Conference 24-25 September 2019

Novotel Sydney, Darling Square, Sydney

events.idc-online.com/upcoming-conferences/

lithium-batteries-conference-sydney-australia

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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low $36s being short lived. The market spent 
most of this time in the $36.50-$37.00 range, 
trading in healthy volumes. Whilst May was 
a busy period for the forward market, 
activity dried up in June with the curve 
fl attening out to the extent that forwards for 
the third quarter and fourth quarter were 
often in line with or below the spot price.

The strong outcome in the spot market 
was likely the result of an easing in STC 
supply after the Easter break. This was 
likely caused by the reduction of residential 
installations in Victoria following the 
Andrews Government’s freezing of new 
applications in early May for the additional 
rebate being o� ered. 

Where weekly submissions had been 
regularly above 700,000 before that point, 
they sat generally around 660,000 for most 

LARGE-SCALE GENERATION 
CERTIFICATE (LGC) MARKET 
Recent months have seen relatively positive 
results for the spot LGC market which, 
despite the surprise re-election of the 
Morrison Government, has trended 
gradually upward. Having bottomed in 
March just above $30, the spot LGC market 
crept into the $40s in May, before the 
election produced a sharp drop on the fi rst 
Monday back to $38.00. Since then the spot 
has strengthened steadily to reach the $42
mark at the time of writing. 

The market for the Cal 19 compliance year 
remains an interesting one, with many 
forecasters revising downward the 
projected LGC surplus for the year. 

Yet with the precedent set for rebuke-free 
short-falling last year, the potential exists 
for such a scenario to ensure a sizable 
surplus remains after 2019. 

The Cal 20 contract has remained 
relatively stable across this period, trading 
generally between $23.00 and $24.00, while 
the Cal 21 market sat generally between 
$14.50 and $15.25 and the Cal 22s in the 
mid-$10 range.

SMALL-SCALE TECHNOLOGY 
CERTIFICATE (STC) MARKET 
The spot STC market was generally stable 
across May and June, with the drop post the 
fi rst quarter surrender (April 28) into the 

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.

of the past two months. This will likely 
change from July 1, once applications 
re-open in Victoria.

ENERGY EFFICIENCY MARKETS 
(VEECs AND ESCs)
Following a prolonged period of 
considerably lower creation, VEEC supply 
picked up across May and June, bringing the 
spot market down from $22.00 to sit below 
$21.00 across most of this period. 

The increase in supply appears to have 
come from some older commercial lighting 
activities as well as greater traction under 
the newly revised schedule 21A (LED 
replacements of CFLs). 

The latter part of June eventually saw the 
market rebound with the further tightening 
of compliance measures surrounding the 

DOMESTIC CREATION SPOT PRICE ($AU)

LGC — Large-scale Generation Certificates 233,587,542 42.00

STC — Small-scale Technology Certificates 228,053,038 36.85

VEEC — Victorian Energy Efficient Certificates 53,832,643 22.80

ESC — NSW Energy Saving Certificates 29,266,187 20.75

INTERNATIONAL DEC ’19 PRICE (€) DEC ’19 PRICE ($AU)

EUA - European Emission Allowances 27.06 43.97

DAILY CLOSING SPOT STC PRICE Vs SUBMISSIONS

Clean energy market wrap
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behaviour of lead generators and concern 
that they may eventually result in the 
banning of door knocking altogether, 
helping prices move higher. 

July will prove a pivotal month, with 
further information regarding the 2021-25 
target likely to emerge, as well as a better 
idea of ongoing installation activity levels.

The ESC market remained fairly stable 
across May and June, with trade in the spot 
taking place between $20 and $21.50 across 
the period. 

There was much speculation surrounding 
whether the June 30 deadline for 2018 ESC 
registrations would again result in a sharp 
spike in ESC creation taking place in June, 
as has been the case in recent years. 

This did in fact take place, with more than 
900,000 approved for the month at the time 
of writing.  

The above information has been provided by 
TFS Green and relates, unless otherwise 
indicated, to the spot prices in Australian 
dollars, as of June 28, 2019. 
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Calendar of events 2019
Event Date and venue Website
Australian Clean Energy Summit 2019 30-31 July 2019

International Convention Centre, Sydney

cleanenergycouncil.org.au/events/

australian-clean-energy-summit

Energy Networks Australia Regulation  

Seminar 2019

31 July 2019

State Library of Queensland, Brisbane

energynetworks.eventsair.com/regseminar2019/

reg/Site/Register

Spencer Gulf Renewable Energy Conference 7-8 August 2019

Stamford Plaze, Adelaide

informa.com.au/event/conference/

spencer-gulf-renewable-energy-conference/

Ammonia = Hydrogen 2.0 Conference 22-23 August 2019

CSIRO, Ian Wark Theatre, Clayton, Melbourne

shop.monash.edu/ammonia-hydrogen-2-0-

conference.html

Australian Smart Lighting Summit 2019 28-29 August 2019

Melbourne Convention & Exhibition Centre

lightingconference.com.au

CEC Small-scale Energy Storage Forum 5 September 2019

Hindmarsh Square, Adelaide

cleanenergycouncil.org.au/events/

small-scale-energy-storage-forum

2nd Lithium Batteries Conference 24-25 September 2019

Novotel Sydney, Darling Square, Sydney

events.idc-online.com/upcoming-conferences/

lithium-batteries-conference-sydney-australia

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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low $36s being short lived. The market spent 
most of this time in the $36.50-$37.00 range, 
trading in healthy volumes. Whilst May was 
a busy period for the forward market, 
activity dried up in June with the curve 
fl attening out to the extent that forwards for 
the third quarter and fourth quarter were 
often in line with or below the spot price.

The strong outcome in the spot market 
was likely the result of an easing in STC 
supply after the Easter break. This was 
likely caused by the reduction of residential 
installations in Victoria following the 
Andrews Government’s freezing of new 
applications in early May for the additional 
rebate being o� ered. 

Where weekly submissions had been 
regularly above 700,000 before that point, 
they sat generally around 660,000 for most 

LARGE-SCALE GENERATION 
CERTIFICATE (LGC) MARKET 
Recent months have seen relatively positive 
results for the spot LGC market which, 
despite the surprise re-election of the 
Morrison Government, has trended 
gradually upward. Having bottomed in 
March just above $30, the spot LGC market 
crept into the $40s in May, before the 
election produced a sharp drop on the fi rst 
Monday back to $38.00. Since then the spot 
has strengthened steadily to reach the $42
mark at the time of writing. 

The market for the Cal 19 compliance year 
remains an interesting one, with many 
forecasters revising downward the 
projected LGC surplus for the year. 

Yet with the precedent set for rebuke-free 
short-falling last year, the potential exists 
for such a scenario to ensure a sizable 
surplus remains after 2019. 

The Cal 20 contract has remained 
relatively stable across this period, trading 
generally between $23.00 and $24.00, while 
the Cal 21 market sat generally between 
$14.50 and $15.25 and the Cal 22s in the 
mid-$10 range.

SMALL-SCALE TECHNOLOGY 
CERTIFICATE (STC) MARKET 
The spot STC market was generally stable 
across May and June, with the drop post the 
fi rst quarter surrender (April 28) into the 

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.

of the past two months. This will likely 
change from July 1, once applications 
re-open in Victoria.

ENERGY EFFICIENCY MARKETS 
(VEECs AND ESCs)
Following a prolonged period of 
considerably lower creation, VEEC supply 
picked up across May and June, bringing the 
spot market down from $22.00 to sit below 
$21.00 across most of this period. 

The increase in supply appears to have 
come from some older commercial lighting 
activities as well as greater traction under 
the newly revised schedule 21A (LED 
replacements of CFLs). 

The latter part of June eventually saw the 
market rebound with the further tightening 
of compliance measures surrounding the 

DOMESTIC CREATION SPOT PRICE ($AU)

LGC — Large-scale Generation Certificates 233,587,542 42.00

STC — Small-scale Technology Certificates 228,053,038 36.85

VEEC — Victorian Energy Efficient Certificates 53,832,643 22.80

ESC — NSW Energy Saving Certificates 29,266,187 20.75

INTERNATIONAL DEC ’19 PRICE (€) DEC ’19 PRICE ($AU)

EUA - European Emission Allowances 27.06 43.97

DAILY CLOSING SPOT STC PRICE Vs SUBMISSIONS
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in Tasmania – 26 cents in and 26 cents 
out. A win-win for my customer.

How do you go explaining battery storage 

to customers?

Energy storage is still feeling its way into 
the market. At this stage our grid-connected 
systems are mainly up to 10kWh of storage. 
Those customers just want a battery; it isn’t 
about the return on investment. Our 
customers have money but still want value 
for money. I believe the energy future in 
Tasmania is about embedded storage. 

A subsidy for embedded storage like in 
Victoria and South Australia could provide a 
great solution for our electricity network. 

What sort of work did you do in the army?

Everything. It was fantastic, the training we 
get as apprentices through the army is 
signifi cantly di� erently than the civilian 
workforce. We do 12 months of theory with 
a little bit of practical and then we are 
placed with civilian contractors. 

I spent the rest of my three years with 14 
di� erent electrical contractors, working on 
everything: industrial, domestic, commercial, 
hazardous a reas, air-conditioning. You name 
it, we were exposed to it. It was great. 

Nathan Allen of Launceston-based High Yield 

Solar, who represents Tasmania on the Clean 

Energy Council’s Installer Reference Group, 

talks about the role of PV in the hydro state.

How did you get into solar?

I was an electrician in the army for 10 years. 
My wife is from Tassie and we relocated 
here once I left the army. I started an 
electrical contracting business and quickly 
branched out into renewables. I did my 
training at Holmsglen TAFE in Melbourne, 
mainly because Tassie did not o� er many 
training opportunities and I had heard 
Holmesglen’s courses were good. 

Through friends and family contacts in 
the micro-brewing and winery industries 
I quickly demonstrated the savings that 
could be achieved through installing PV. 
Now I mainly do grid-connect, battery 
storage, o� -grid and remote rural solar 
applications, like solar pumping.

Tasmania doesn’t show up very bright on 

irradiance maps. Is it a good state for 

solar energy?

Yes, I believe it is still worthwhile. Our 
mainland cousins may not agree but solar in 
Tasmania is a viable solution. Energy prices 
are increasing across Australia and 
Tasmania is no di� erent. 

Thankfully in Tasmania more energy 
providers are coming to the market. 
Hopefully that will create some 
competition. With the price of solar going 
down I think it’s a no-brainer. Across 
Australia, regardless of what sunlight you 
have, solar works!

What makes you stand out from other 

solar installers?

We spend the time talking to our 
customers and suggesting the best 
solution for their needs. The best solution 
isn’t always what gives us a maximum 
profit but it’s what is best for our 
customer. It is what works for them, not 
us just selling systems.

The sun will always shine 
on Tassie

That must mean 

you spend some 

time looking at 

load data.

We have a huge 
heating demand in a 
Tassie winter so it is a 
real challenge to 
provide good 
solutions. We look at 
their usage and then 
work out their best 
solution. That may 
mean grid-connected 
PV, PV with batteries, new hot water heat 
pumps or simply changing their current 
tari�  with some behavioural changes.

Obviously the later recommendations 
don’t make us money but we have happy 
customers, which leads to more references.

How about commercial customers? What 

have you been doing for them?

Commercial work is more challenging and 
rewarding. We did a job recently on some 
storage units near the Launceston Airport, 
where the owner was spending about $600 
a quarter on automatic roller doors and 
security lighting. We turned that into a 
$400 credit. 

First o� , we did a thorough audit of the 
site and found the roller door transformers 
were chewing a lot of juice on standby. We 
recommended a 10kW system. They wanted 
100kW – but we agreed on a 25kW system, 
which is exporting more than they use ... 
money in their pockets! They invested to 
add value to their complex and are 
extremely happy with the result.

We also provided the solar on the new 
Flinders Island Wharf, which is a whiskey 
distillery and restaurant. It’s one of the only 
one-for-one feed-in tari�  rates still around P
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Results: Nathan Allen is helping his customers save energy and money.
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in Tasmania – 26 cents in and 26 cents 
out. A win-win for my customer.

How do you go explaining battery storage 

to customers?

Energy storage is still feeling its way into 
the market. At this stage our grid-connected 
systems are mainly up to 10kWh of storage. 
Those customers just want a battery; it isn’t 
about the return on investment. Our 
customers have money but still want value 
for money. I believe the energy future in 
Tasmania is about embedded storage. 

A subsidy for embedded storage like in 
Victoria and South Australia could provide a 
great solution for our electricity network. 

What sort of work did you do in the army?

Everything. It was fantastic, the training we 
get as apprentices through the army is 
signifi cantly di� erently than the civilian 
workforce. We do 12 months of theory with 
a little bit of practical and then we are 
placed with civilian contractors. 

I spent the rest of my three years with 14 
di� erent electrical contractors, working on 
everything: industrial, domestic, commercial, 
hazardous a reas, air-conditioning. You name 
it, we were exposed to it. It was great. 

Nathan Allen of Launceston-based High Yield 

Solar, who represents Tasmania on the Clean 

Energy Council’s Installer Reference Group, 

talks about the role of PV in the hydro state.

How did you get into solar?

I was an electrician in the army for 10 years. 
My wife is from Tassie and we relocated 
here once I left the army. I started an 
electrical contracting business and quickly 
branched out into renewables. I did my 
training at Holmsglen TAFE in Melbourne, 
mainly because Tassie did not o� er many 
training opportunities and I had heard 
Holmesglen’s courses were good. 

Through friends and family contacts in 
the micro-brewing and winery industries 
I quickly demonstrated the savings that 
could be achieved through installing PV. 
Now I mainly do grid-connect, battery 
storage, o� -grid and remote rural solar 
applications, like solar pumping.

Tasmania doesn’t show up very bright on 

irradiance maps. Is it a good state for 

solar energy?

Yes, I believe it is still worthwhile. Our 
mainland cousins may not agree but solar in 
Tasmania is a viable solution. Energy prices 
are increasing across Australia and 
Tasmania is no di� erent. 

Thankfully in Tasmania more energy 
providers are coming to the market. 
Hopefully that will create some 
competition. With the price of solar going 
down I think it’s a no-brainer. Across 
Australia, regardless of what sunlight you 
have, solar works!

What makes you stand out from other 

solar installers?

We spend the time talking to our 
customers and suggesting the best 
solution for their needs. The best solution 
isn’t always what gives us a maximum 
profit but it’s what is best for our 
customer. It is what works for them, not 
us just selling systems.

The sun will always shine 
on Tassie

That must mean 

you spend some 

time looking at 

load data.

We have a huge 
heating demand in a 
Tassie winter so it is a 
real challenge to 
provide good 
solutions. We look at 
their usage and then 
work out their best 
solution. That may 
mean grid-connected 
PV, PV with batteries, new hot water heat 
pumps or simply changing their current 
tari�  with some behavioural changes.

Obviously the later recommendations 
don’t make us money but we have happy 
customers, which leads to more references.

How about commercial customers? What 

have you been doing for them?

Commercial work is more challenging and 
rewarding. We did a job recently on some 
storage units near the Launceston Airport, 
where the owner was spending about $600 
a quarter on automatic roller doors and 
security lighting. We turned that into a 
$400 credit. 

First o� , we did a thorough audit of the 
site and found the roller door transformers 
were chewing a lot of juice on standby. We 
recommended a 10kW system. They wanted 
100kW – but we agreed on a 25kW system, 
which is exporting more than they use ... 
money in their pockets! They invested to 
add value to their complex and are 
extremely happy with the result.

We also provided the solar on the new 
Flinders Island Wharf, which is a whiskey 
distillery and restaurant. It’s one of the only 
one-for-one feed-in tari�  rates still around P
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Results: Nathan Allen is helping his customers save energy and money.
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Did You Know…
Huawei is the World’s Leading 
Solar Inverter Manufacturer?

NO.1

Accumulated Global Shipment

Solar Inverter Shipments
2015-2018 Global Patent Applications 

in 2018

Fuse-free Design for Superior Safety

IP65 for Better Adaptability

6 MPPTs for Higher Yields

String-level Management for Easier O&M

NO.1

NO.72

SUN2000-50KTL-M0

Fortune Global 500
90GW+

@ Huawei FusionSolar

FusionSolar Smart PV Solution
Huawei Technologies(Australia) Pty Ltd
Tower B, 799 Pacific Highway, Chatswood NSW 2067
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