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Welcome

John Grimes, Chief Executive, Smart Energy Council

WITH LASER LIKE FOCUS China has established itself as both the world’s
largest renewable energy market and leading renewable energy
manufacturing centre.
The Smart Energy Council sent a delegation to this year’s Shanghai New
Energy Conference and Exhibition featuring 200,000m² of exhibition space
and 220,000 delegates over three days.
All exhibition space was booked out months before the event. Exhibitors
were spilling out into the open courtyard. Every exhibition building was
completely full.

Some key things that we learnt on the trip to China:
• Driving Quality – The Chinese government is reducing the number
of manufacturers and increasingly focusing on quality.
• Moving to Services – Company business models are evolving
quickly, and moving from selling a commodity, to selling clean energy
services.
• Australia Rates – Australia continues to be seen as a top 10
international market. Especially in the area of energy storage, we are
seen as a world leader, and an excellent first target market.
• All the Way with Renewables – Renewable leadership is being
pushed strongly by China’s government everywhere, on trains, busses,
billboards all over. China is moving quickly and there is no turning
back. In the newly emerging rooftop solar PV market, China is on
track to install one million systems this year alone.
• Strong Links – Australia and China share deep links in the renewable
field. As Professor Martin Green said at our China-Australia industry
Cooperation Event (attended by over 20 Chinese media outlets), the
partnership goes back to the 1980s and runs through the technology
and the companies in the field.
• Smart Energy Council – This year marks six years that we have been
active across China. The relationship is strong and growing, and there
are real benefits for both sides in continued close cooperation.

In my view …
IF THE MARKET has its way, there will never be another coal-fired power
station built in Australia. Globally, more solar generation capacity was
built last year than coal, gas and nuclear combined – and if you are
wondering whether Australia’s millions of solar citizens are happy with their
investments, just read the smiles on their faces.
The rise of renewables is the best possible news for our planet. If we can
push enough clean energy generation into the electricity, transport and
industrial sectors, we will go a long way to addressing climate change.
However, as renewables push forward, Australia needs the right
government policy settings for smart technology to compete and adequate
emissions targets to meet our climate obligations.
The National Electricity Market was designed for another era. The 1575
page National Electricity Law does not even mention the word ‘battery’ –
not once. The NEM is holding back solar, batteries, and now smart demand
technology. We need these barriers gone so smart technology can compete.
Indeed, if we were to meet even our modest Paris climate targets,
Australia Institute research shows it would require renewables of 66-75 per
cent by 2030. A NEG of 26 per cent does not deliver any certainty: it does
not even enable us to meet our weak Paris target.
The low ambition of the NEG will simply lead to other sectors such
as agriculture, transport and manufacturing shouldering the emissions
reduction load, all at increased cost to the economy.
Furthermore, the current 26-28 per cent Paris Target is not enough if
Australia is to do its global fair share.
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Ben Oquist, Executive Director of The Australia Institute says the rise
of renewables is vital
The NEG and Australia’s Paris target are woefully short of what is
required. Until policy makers address this reality, there will not be the
investment certainty required to allow our renewables, smart grid, and
smart technology future to truly flourish.
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Local and Global News
BRITISH BILLIONAIRE SANJEEV GUPTA has revealed
plans for up to 10 GW of large-scale solar in Australia. This comes
on top of the 1 GW planned for the Whyalla steel works. Gupta
has also announced plans for a battery factory and electric vehicle
manufacturing plant, representing a monumental shift toward a
smarter and cleaner future driven by technological advancement.

MARSCOPTER Solar PV will be helping power NASA’s 1.8 kg
Mars Helicopter designed to demonstrate the viability and potential
of heavier-than-air vehicles on the red planet. The helicopter’s solar
cells will charge its lithium-ion batteries. The mini chopper will be
attached to the belly pan of the Mars 2020 Rover expected to reach
Mars in February 2021, and then tackle the low atmospheric density
during short flights.

The remote NT community of Daly River is running on solar and
storage with its 1 MW solar array paired with a 2 MWh lithiumion battery powering half the community’s energy needs and
saving 400,000L of diesel each year.

FINAL MESSAGE FROM DR GOODALL

CWP RENEWABLES is in a partnership to build the 9 GW Asian
Renewables Energy Hub that on completion will export renewable
power via sub-sea cable to south-east Asia for decades to come. Now
CWP Renewables has joined Partners Group in a project that will deliver
around 1300 MW of wind, solar energy and battery storage projects over
the next four years.
SOLAR POWERED SAILDRONES

A fleet of wind and solarpowered autonomous vehicles have set off from Hobart on a mission
to capture valuable ocean data. The high-tech, unmanned vehicles
will be at sea for up to twelve months measuring and monitoring
sea-surface temperature, salinity, ocean carbon, and biota – helping
to paint a more detailed picture of the ocean off the Gippsland coast
in Victoria.

The top scientist
who gained worldwide attention for his end of life choice warned that
without a strong global commitment to address the threat of climate
change, the world could become uninhabitable. “That would decimate
the populations greatly and might make the planet a very hostile place
up to the point of a reset situation,” he said.

BANKING ON THE FUTURE With its uplifting musical
score and images Bank Australia’s TV advert showcases its
commitment to the welfare of the planet. “We have not made
and will not make any loans to the fossil fuel industry … we’re
working to create a healthier planet by refusing to put money into
the fossil fuel industry.
It’s an important part
of what makes us a
responsible bank,” is
the official statement.
DON’T BE CAUGHT OUT The Australian Communications
and Media Authority has issued another warning about solar power
businesses calling numbers on the Do Not Call Register without consent.
ACMA says solar industry-related telemarketing is one of its Priority
Compliance Areas for 2017-18.
Solar & Storage
is printed by
Printgraphics
whose green
credentials
include:
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Jobs and innovation
It’s time to recognise
the renewables industry
for its true worth. Its
value to the greater
community through
energy independence
and security, reduced
emissions, jobs
and employment,
technology and
innovation. But it’s just
the start. The future is
all about making the
right choices.
Policies too.

John Hewson promotes the crucial
role of renewable energy

DURING THE NEXT TWO DECADES rooftop solar PV
in Australia is forecast to grow by at least 10,000
megawatts – that’s 10 GW or more – which
equates to around 20 per cent of all existing
energy generation capacity. In the decade to 2018,
which covers the rise from its debut, the number
of rooftop units increased from around 14,000 to
more than 1,800,000.
According to the Clean Energy Regulator the
number of small scale systems is expected to reach
over 1070 megawatts just next year, which means
3.5 million solar panels being fixed to Australian
rooftops, or more than 9500 panels installed
every day.
The numbers are encouraging on many fronts.
They are a signal of society’s thirst for clean
energy, and the march to renewables brings with
it thousands of opportunities for companies and
innovators. Among the home grown enterprises:
Redback Technologies, Selectronic, Apricus,
Sunvertec, Solar Analytics, Greenbank, Green Energy
Trading, Redflow, ITP Renewables and more, plus
thousands of solar companies guiding complex
installations which collectively means a swag of
jobs.
The Australian Bureau of Statistics estimates fulltime equivalent employment in renewable energy
activities in Australia was around 14,820 in 2016-17,
an increase of 33 per cent or 3680 from the
previous year.
This increase is primarily attributed to the surge in
construction activity for large-scale solar PV and wind
farms: 1240 and 1370 respectively. However rooftop
solar PV installations which added 860 full-time jobs
in 2016-17 commands the largest slice of the largest

renewable energy sector with 6430 full time jobs, or
43 per cent of renewable energy jobs.
The vibrant market is reflected across the globe.
More than 500,000 new jobs were created during
2017 and IRENA puts global employment figures at
around 10.3 million, up from the 9.8 million of 2016.
The tally includes 3.4 million jobs in solar PV, again
the largest segment in the renewables category.

Reality check
Encouraging though the numbers are, the reality
is the Australian renewables sector could be much
further advanced but has instead spent many years
battling hostile polices, a series of financial cutbacks, threats and more just to retain its footing
(slipping a bit too along the way). All at the very
time the nation needed to fast track its clean energy
resources and steer away from dependence on
polluting technologies and plug emissions.
Former Liberal opposition leader John Hewson
“the best prime minister Australia never had” believes
the climate wars between the major political parties
have cost the nation a bundle of lost business and
employment opportunities, even a global leadership
role.
“The main tragedy of the carbon wars has been
the opportunities we have lost as a nation in not
capitalising on our world-class natural assets in wind,
sunshine and land, and our world-class and globally
most cost effective technologies that can provide us
with base load power and storage,” said the Patron
of the Smart Energy Council.
“Not only could we have had cheaper and more
reliable power, and significantly enhanced ‘jobs and
growth’, with substantially lower carbon emissions,
but we could have, should have, been a world
leader in so many ways … [yet we] drift on without
an energy policy that might provide some relief to
rising power costs and some strategy to meet our
commitments to reduce emissions.”

Rising emissions
Which brings us to the next harsh reality check:
carbon emissions in Australia have increased for
three years in a row since the repeal of the carbon
price and reached an all-time peak in 2017. The
years 2015 to 2017 were all within the six hottest
on record and impediments to the transition of the
energy generation is a main culprit.
It’s not just a local but also a global issue.
Renewable energy needs to be scaled up at least six
times faster for the world to start to meet the goals
set out in the Paris Agreement according to IRENA’s
Global Energy Transformation: A Roadmap To 2050.
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A decarbonised power sector, dominated by renewable sources, is at the core of the transition to a sustainable energy future. Image: Daly River NT
“If we are to decarbonise global energy fast enough to avoid the most
severe impacts of climate change, renewables must account for at least
two-thirds of total energy by 2050,” IRENA Director General Adnan Amin
said.
“Transformation will not only support climate objectives, it will support
positive social and economic outcomes all over the world, lifting millions
out of energy poverty, increasing energy independence and stimulating
sustainable job growth.”

Terra firmer
Despite the advance of the renewable sector more than 80 per cent of
electricity going into Australia’s National Energy Market currently stems
from fossil fuels.
Australia could only meet its 2030 Paris commitments if the electricity
sector cut emissions by about 50 per cent below 2005 levels which would
mean moving to about 70 per cent renewable energy sources by 2030.
And we are on the path to nowhere, as under the National Electricity
Guarantee Australia will fall well short of its Paris targets.
Chief executive of the Smart Energy Council John Grimes describes
emission reductions of 26-28 per cent as absurd and says electricity
emissions need to be significantly reduced.
“We need a strong national emissions reduction target. We need to
halve our carbon pollution from electricity by 2030 … otherwise we are
collectively sleepwalking off a cliff,” he says.
The Smart Energy Council proposes national targets of 50 per cent
renewables and a minimum 45 per cent reduction in electricity emissions
by 2030.
John Grimes is calling on the state and territory governments to make
their support of the NEG conditional on the federal government setting
an emissions reduction target of 45 per cent by 2030 (from 2005 levels),
while also keeping state renewable energy targets intact, and the ability
to properly account for over achievement by states and territories as
additional to national targets.

Emissions Reduction Safeguard
The Smart Energy Council also wants states to agree to a bottom line
for emissions reductions or Emissions Reduction Safeguard of no less
than two per cent a year from 2020 to lead Australia to decarbonisation
by 2050. Failing that and under the NEG it would take more than two
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centuries – 200 years – based on annual reductions of less than 0.5
per cent each year after 2020. The SEC knows that two per cent is
insufficient, but such a floor is critical to financial security in the short
term.
“States must retake the initiative and set the Emissions Reduction
Safeguard as a floor for further negotiation and ultimate adoption of the
NEG,” John Grimes says. “They must also ensure that there will be no NEG
unless the Emissions Reduction Safeguard is in place and operational.”
The Australia Institute’s Ben Oquist agrees that Australia’s 26-28 per
cent emissions targets will have to be lifted if Australia is to meet its
obligations to help avoid the 1.5-2 degrees of global warming decided
on in Paris, and maintains the electricity sector will have to ‘go faster’ in
reducing emissions than other sectors of the economy.
“That’s because abatement is more expensive and the technical and
political complexities are greater in other sectors, whereas energy presents
‘available and cost effective options’ in the form of renewables,” Oquist
says.
“With a combination of a ‘smarter’ grid, storage and demand
management, much higher levels of renewable penetration can be
achieved with strong reliability and in a more cost-effective way than a
coal-dominated system.”
Oliver Yates of UPC Renewables delivered a rousing speech at the Smart
Energy Show in April by highlighting the misalignment between policy
direction and the public’s thirst for clean energy. He also listed the NEG’s
shortcomings including its lack of action addressing climate change, and
presented a bleak outlook for the decade from 2020 in a post-RET realm.
“We are facing a state of investment paralysis, yet we have no time left
to tackle carbon emissions,” Yates said.
Could it be that “the growth of science and engineering inevitably
outstrips the development of political expertise, leading to disaster … [as]
technology that creates carbon dioxide emissions and nuclear weapons
could destroy civilisations – including our own – before there is a chance of
finding other life.” That’s one hypothesis of renowned Professor Brian Cox.
Let’s hope he’s wrong.
A glimmer of hope? The Australia’s Energy Market Operator’s Integrated
System Plan is due for release soon and hopes are pinned on its capacity
to lead the energy market in the right direction, given AEMO chief Audrey
Zibelman states the need for modelling 70 per cent emissions reduction by
2050 as the bare minimum. Reductions far greater than those intended by
the current government.
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INDUSTRY ANALYSIS

Time is everything and there’s
none to waste
The heat is on: David Leitch warns of dire consequences unless we speed up the
transition to renewable energy.
GLOBAL WARMING is the No 1 issue for the world over the next 20-30
years and yet we don’t even talk about it.
Evidence of global warming abounds. The world land sea surface

After a pause it is likely global emissions are more likely to rise than fall
in 2018, they also rose in 2017.
Coal (40 per cent) and oil (34 per cent) are responsible for about

temperature has been above the 20th century global average for 400

three quarters of fossil fuel emissions or about two thirds of total global

months in a row. Not a single exception.

emissions in 2017.

Figure 1. Global surface temperature. Source: NOAA
Evidence from a study of more than 480,000 property sales in the USA
show that buyers of property are now factoring sea level rise into the price
they pay for houses. Key findings from last year’s report on those USA
property sales include:
• Properties projected to be exposed to sea level rise sell at 7 per cent
discount relative to otherwise similar properties (this discount is not in
rents, just in sale price)
• Properties notionally exposed to 1 foot (30 cm) of expected rise sell at a

Figure 2. Emissions by source. Source: Global Carbon Project
The only good news in this depressing picture is that thanks largely to
wind and PV there is a cost effective, economic substitute for both coal
and much of oil. So far electricity grids have not run into any showstoppers
in the task of replacing coal and oil, but there is still a massively long way
to go and time is pressing.
Globally non-hydro renewable electricity is up to about 18 per cent
of global electricity power capacity and perhaps 12 per cent of energy
supplied.

22 per cent discount
• The price discount is consistent with the “severe” sea level rise forecasts
of climate change models
• There was no discount in 2007
Source: Bernstein Gustafson & Lewis 2017

The compounding effect of global warming on both temperature and
sea level rise means that even small annual changes add up. In particular
as the ice in the North Pole and Greenland melts we can expect the
percentage change each year to increase and the actual quantity of ice
melting to also increase.

Global carbon budget
The global carbon budget is a guess at how much more CO2 the world

Figure 3. Global share of non-hydro renewables
The most reliable way to model the required lifetime price to earn cost

can emit to keep the rise in global temperatures to a particular target,

of capital [the LCOE or LRMC] of wind and PV is the learning rate. This

say 2°C. At the current rate of emissions 2°C will be locked in by 2039.

can be expressed mathematically but essentially the useful rule of thumb

That is a global average and in Celsius terms is 14 per cent hotter than

is that the unit cost or required price of something will fall about 15 to 20

the 20th century average. It is fairly obviously there will be many extremes

per cent for every doubling of installed capacity. Global wind capacity is

much different to the global average, just as the rise in sea level will have

growing about 8 per cent per year and PV about 30 per cent, leading to

uneven effects.

the figures in Table 1.
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AVAILABLE IN 6.5kWh & 13.0kWh

The Opal Storage
Opal Storage is an advanced Battery Energy Storage System (BESS+).
Our storage system is specifically designed for customers. The unique
design includes not only the battery, BMS and inverter in the cabinet
but also the solar array DC switch, battery DC circuit breakers and all
AC circuit breakers inbuilt.

STORAGE
30min

IP54

17A

Fast install
Plug and play

Applicable for
outdoor use

Max EPS
Discharge current

The all in one solution

Monitoring with Reposit

All DC and AC cables are prewired, which helps
installers dramatically reduce solar system installation
time. Thus the true Plug & Play solution is provided to
our installers. Opal Storage is an IP54 water and dust
protected product.

Reposit controller is fully compatible with Opal
Storage and is readily accessible. Using Reposit
controller can help store the excess solar
produced during the day, so you are able to
harness cheap and clean solar energy at night.

It can be easily the customer to provide a clean install
site with the Opal Storage cabinet. No additional components are required as you will primarily run your
input DC cables in from the roof and output AC cables
to the switchboard.

Reposit helps to sell your power back to the grid
when the prices are highest to lower your power
bill using GridCredits so you can be less dependent on the grid.

Key features

Back up function Up to 4kw
load can be used when grid
experiencing outage

CALL 1800 S JUICE

Fast installation Plug and
play design. Reduction of
installation time dramatically

IP54 rated Our product is
water & dust resistant thus
perfect for outdoor use

info@solarjuice.com.au
www.solarjuice.com.au

Quality components Solax
hybrid inverter and LG Chem
modular batteries are used
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Table 1. Wind and PV learning rates. Source: ITK
LCOE based on global learning rate
Growth
Per Year
Wind
PV

Years to
Double

Annual
Reduction

LCOE in 2022
A$MWh

8%

9

2.5%

49

30%

2.5

8.5%

47

We’ve shaped the replacement in the graph below to back end it to
some extent to take advantage of cost down. At the same time it’s a
steady annual build.
Equally capacity is built in front of closure keeping electricity prices under
control and avoiding scarcity. Much more could be said on the topic. The
real point is it’s very easily doable.

From global thinking to local actions
These are global learning rates. Two other important drivers, particularly
in Australia, are the Weighted Average Cost of Capital [WACC] and scale
economies. As projects get bigger unit costs fall.
Broadly speaking a one per cent change in the required WACC
influences required price of wind or PV electricity by nine per cent. In
addition experience with booms and busts in, say, the LNG or oil or coal
or any other industry shows that steady growth produces better average
returns than high growth followed by a bust. If growth is excessive it

Figure 5. Annual new build wind and PV to replace NSW coal generation.

pushes up costs as bottlenecks emerge.

Source: ITK

So for these simple economic reasons we advocate policies that reduce
WACC and provide for steady investment.
Table 2.
Renewables much more sensitive to WACC requirement
Capacity
Capex

PV

Gas

MW

200

200

$M

330

278

LCOE for 6.5% project IRR*

$MWh

66

82.5

LCOE for 7.5% project IRR*

$MWh

72

84.8

%

9%

3%

Change
*$8 Gj gas

Although the problems are nationwide, let’s look at the task in NSW.

If Queensland and Victoria achieve their
renewable targets…
There will be about a 37 per cent reduction in NEM wide emissions by
2030 compared to 2005 or about 118 mt CO2 compared to 186 mt in
2005. Allowing for NSW coal closures the NEG emissions guarantee will
be essentially meaningless.
So in this sense the state targets, and in particular the Queensland
target should get a lot more attention than the federal target. Number one
priority for all those interested in decarbonising Australia is monitoring the
progress in announced and electorally proven Queensland policy.
26 per cent CO2 reduction in NEM is about 135 Mt.
Table 3. Source: ITK, NVER
Mediocre federal target for 2030

NSW is a net electricity importer. NSW has five coal generators; at least

Emissions
MtCO2

four of these are going to close in the next 14 years of which both Liddell
and Eraring are already announced.

NEM 2005

Change
Mt0CO2

Change

186

Actual year to March 31 2018

156

-31

-16%

26% reduction target

138

-18

-11%

Target about 0.83 TCO2/MWh.
Under the proposed policy the overall emissions intensity on liable
load is about 0.83 TCO2/MWh. Basically that’s above even open cycle gas
intensity and only a touch below the intensity of modern ultra super critical
coal. Total emissions would be even higher if demand does grow.
Table 4. Target in emissions intensity. Source: NEM Review, ITK
NEM wide emissions intensity in 2030

Figure 4. Forecast coal closures. The not so long goodbye.
Source: Australian Energy Council, ITK

Replacing NSW coal generation using wind and PV and some firming
technology requires about 21 GW of wind and PV over a 17-year period.
This is a very easy and manageable task with the right policy settings.
Assuming annual average cost down of 5 per cent the present value of
the 21 GW build is $14bn less than $1bn per year compared to the $6$7bn NSW customers pay in purchased generation each year.
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NEM demand

TWh

191

Assume 15% exempt

TWh

-29

Liable demand
Target emissions
Emission intensity

TWh

162

MTCO2

134

TCO2/MWh

0.83

The 134 MT target is calculated as 26 per cent reduction from the
estimated 186 MT of emissions in the NEM in 2005.
When we look at the data from a state perspective what we see
is shown in Table 5. State targets, if achieved, will lead to overall
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A subsidiary of Trina Solar

EMPLOYEE: 15000+
MODULE: 30+ GW
GRID-TIED: 2 GW
CLIENT: 70+ COUNTRIES

Residential Solutions for Uniform Look
and One Window for Software Upgrades
PowerCube AC

3.6 kW + 4.8 / 7.2 / 9.6 kWh

PowerCube DC - S Series

5.0 kW + 4.8 / 7.2 / 9.6 kWh

PowerCube DC - T Series

5.0 kW / 10 kW + 9 - 18 kWh

PowerCube AC

PowerCube DC

PowerCube DC

S Series

T Series

Customized Commercial Solution
according to Application
18 Power
50 - 250 Power

18 kW + 30 kWh

50 kW / 100 kW / 150 kW /

200 kW / 250 kW + 100 kWh - 500 kWh
(Expandable in Steps of 100 kWh)

50-250 Power
China

Oceania

Japan

Europe

United States

Trina Energy Storage Solutions (Jiangsu) Co., Ltd.

Trina Energy Storage Solutions (Australia) Pty. Ltd.

トリナ·エナジー·ストレジー·ジャパン株式会社

Trina Energie Storage Vertrieb und Service GmbH

Add: No. 2 Tianhe Road, Trina PV Park, New District,
Changzhou, Jiangsu, 213031

Add: Unit 60, 20 - 28 Maddox Street, Alexandria,
NSW 2015, Australia
Tel: +61 2 8034 6313
E-Mail: australia.sales@trinabess.com

〒105-6133 東京都港区浜松町二丁目４番１号
世界貿易センタービル２１階
Tel: +81 (0) 3 6432 0581
E-Mail: jp.sales@trinabess.com
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Tel: +49 (0) 69 75844 361
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Tel: +86 519 8517 6686
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www.trinaenergystorage.com
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Tel: (+1) 408 459-6700
E-Mail: us.sales@trinabess.com
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overachievement. Victoria has a renewable
energy target of 40 per cent by 2025 and
Queensland has a 50 per cent target by 2030.
Assume (and we hate assuming)
1. The targets are achieved;
2. Renewables are zero emissions;
3. Demand is flat; and
4. N
 ew renewables replace coal (see Table 6).

perhaps overly ambitious in that, particularly
in Queensland, it needs to be adjusted for
behind the meter supply. However the table
remains indicative of the over all picture.
• NEM wide emissions will be just 118 MTCO2
compared with the Federal Government
target of 134 MT and emissions reduction is
118 mt achieved v 186 mt in 2005 = 37 per
cent reduction.

Then:
• Queensland will reduce its emissions by
25 mt and Victoria by 13 mt. Our table is

• Although NSW doesn’t have a formal target
the replacement of coal largely by wind and

Table 5. Emissions by State and Fuel. Source: NEM Review
Emissions by State and Fuel, year to April 28 2018
Demand Generation

Emissions

Total

Coal

Gas

TWh

TWh

TWh

TWh

Tas

10

11

SA

11.6

14

Vic

44

47

MTCO2

Emission intensity
Generation

Demand

MTCO3

MTCO2/MWh

MTCO2/MWh

0

0.04

0.05

1
8
36

3

42

5

0.36

0.42

2

0.94

1.00

NSW

71

67

58

2

55

1

0.83

0.79

Qld

54

64

53

7

47

3

0.79

0.93

191

203

144

12

0.77

0.82

Total

Table 6. Source: ITK
State targets lead to NEM wide over achievement
Emission

Emissions

Renewables
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13
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45%
40%

17%
10%

50%

6%
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JA SOLAR has secured Jordan’s largest rooftop PV installation
of 3 MW at Yarmouk University, with 9232 solar panels distributed
on the rooftops of 29 buildings throughout the campus, producing
power generation capacity of 4.68 million kWh per year.

GOODWE has picked up TÜV Rheinland All Quality Matters Award
for three consecutive years, this year with its energy storage inverter
SBP series, and in past years with its ES, DNS and MT series.

PV will mean overall reductions will be much
sharper than those built into the Federal
target.

Will Queensland stick to its
target?
Prior to the election when votes in the south
east of Queensland were on the line the state
government made many fine announcements
about its 50 per cent renewable target and also
about facilitating transmission investment in the
Powering North Queensland plan.
Since the election little has been heard.
Given that Queensland does have 1 GW of
new PV and 0.5 GW of new wind on the way
and that the AEMO’s Integrated System Plan
is developing new transmission zones, it’s
perhaps presumptuous to expect too many more
announcements just yet.
That said Queensland has much to do to get
to 50 per cent renewables by 2030 and most
of the speeches by Dr Anthony Lynham, the
Queensland Minister for State Development,
Natural Resources and Mines, have not dealt
with the major road maps for this policy but
rather a series of small announcements.
In particular we think Queenslanders will soon
have to more seriously turn their mind to the
future of Gladstone power station, one of the
oldest in the NEM.
David Leitch is the principal of ITK consultancy
specialising in analysis of the electricity and gas
industry and the implications of decarbonisation
of the Australian and Global economy.
He was previously a research analyst with
leading Australian investment banks and was
consistently rated a top three utilities analyst in
industry surveys over a 20-year period.

LONGI SOLAR’S 120-cell half-cut monocrystalline PERC module
has exceeded 360 W, setting a new world record and its 60-cell
bifacial shingling module has achieved a front-side conversion
efficiency of 20.66%, the highest
in the world to date. Longi now
“firmly believe this will completely
replace mainstream products
in the next three years and
effectively improve PV system
power generation efficiency and
reliability.”
JINKOSOLAR recently showcased its brand new 410 W
Cheetah module, touted the world’s first commercially available
monofacial module to hit over 400 Wp. JinkoSolar is also
celebrating what it says the largest ever solar panel agreement: a
2750 MW (2.75 GW) solar panel supply deal with NextEra Energy
which operates in the US and Canada.
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SMART ENERGY ON SHOW

The amazing state of Smart Energy
Large-scale
developers,
thought leaders
and opinion
shapers were at
the forefront of
this year’s Smart
Energy Show.
Here we present
a glimpse of some
presentations and
try to capture the
flavour of the event
that attracted
around 4500
delegates.

John Hewson “the greatest Prime
Minister Australia never had”
asserts smart energy policy is
necessary and inevitable. He is
pictured here with Oliver Yates of
UPC Renewables who was widely
lauded for his powerful address

FOR A CLEAR OBSERVATION on the renewables
transition underway we cannot go past Nigel Morris
who during the Smart Energy Show remarked:
“When you look around the rooftops of Australia
you see the future of energy in solar and renewables
wherever you go – it’s not in coal. Look at the tens of
thousands of people involved in putting Australia on
Grid 2.0. It’s jobs in renewables that you see.“
Indeed it is – and that set the scene for this year’s
Smart Energy Show which was hailed an all round
success in providing a showcase of the latest in solar
and storage technology and product launches, and
a convenient platform for industry suppliers and
distributors. In a first for the conference, The Energy
Pavillion was a popular and valuable link between
interested households and ‘grass roots’ industry
technicians.
The event took place at a time that the shape
and mix of the future energy market was being
determined, with many presenters focusing on the
uncertain road ahead.
Stepping in for opposition leader Bill Shorten
was Labor Senator Kristina Keneally who said
“We’ve only got one future energy system [and] it’s
driven by renewables and all the technologies and
opportunities that renewables bring [and] building
new coal-fired coal power stations is going to be
more expensive than building renewable energy
storage that backs up wind and solar power.”
The senator was applauded when reaffirming ALP
support for 50 per cent renewables by 2030, with
many recognising the urgency for the transition given

Australia’s shamefully high carbon emissions levels.
Sydney Lord Mayor Clover Moore cited modelling by
the Climate Institute showing Australia is barreling
toward 3 to 4 degrees warming.
Not good enough – in fact catastrophic unless
responsibly addressed. Which is not looking likely,

Some of the opinions
expressed by analysts and
industry leaders:
KOBAD BHAVNAGRI: “Better signals are
needed for clean and reliable energy … an
emissions reductions target of 45 per cent
would be transformative.”
TRISTAN EDIS: “To hit the 2030 emissions
target 128 megatons of carbon abatement
is necessary yet there is no plan. They have
to ramp up the target. Coal has to go.”
JOHN GRIMES: “We need to collectively
move our government more towards
UK [conservative government] goals to
ditch coal.” Noting the UK’s conservative
government pledges zero coal by 2025.
That’s in contrast to 40 per cent reliance
in 2012 and 7 per cent today, 2018, in a
process commenced by Margaret Thatcher
in the 1980s.
TIM NELSON OF AGL: “We only need extra
capacity to meet peaking demand, not extra
baseload. So we need to invest in quick
start capability and storage and focus on
decarbonisation.”
MARK LESLIE OF FLUENCE, the name
behind Victoria’s big battery: “Australia is
an exciting market, there is lots to do, in
particular for fringe of grid.”
NIGEL MORRIS OF SOLAR ANALYTICS:
“We are moving at such a pace. Change
is in front of our eyes. Smart energy is a
simple concept, it’s about putting the past
behind us and looking at energy as Grid 2.0.
The key challenge is collaborating with the
network established more than 100 years
ago and that is not easy to do but we are
moving from Grid 1.0 to Grid 2.0.”
ESSENTIAL MEDIA: “Polls reveal energy
companies are the least trusted; no one
blames renewables for high energy prices,
and climate change belief is at an historical
high; renewables are better for jobs and
economy [yet the] coal club is fighting
back.”
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given the anticipated slowing in renewables investment from the $8
billion committed in 2017 to $5 billion in 2018 then dropping to
around $2 billion by 2020 as the federal renewable energy target is
met, said Kobad Bhavnagri of Bloomberg New Energy Finance. And the
proposed National Energy Guarantee will add little to demand because
the 26-28 per cent emissions reduction will be met almost entirely
by the L-RET by 2020 (23 per cent), hence the slowdown over the
following decade.

Warding off coal
During the Smart Energy Show Peter Lewis of Essential Media pointed
to some disturbing polls showing public support for the government
to prioritise coal over renewables has doubled over the past three
years to 13 per cent and that “The coal club is fighting back”.
With that in mind, and moves by the federal Energy Minister to prop
up dirty coal-fired power, the Smart Energy Council joined forces with
the Australian Conservation Foundation and Nigel Morris to stage a
media event to call on COAG ministers to reject the National Energy
Guarantee.
“We are living in a parallel universe between the policies of the
existing federal government and the real world of Australia which
includes families, self-funded retirees, the market and the public,” said
John Grimes.
A stirring speech was delivered by Oliver Yates of UPC Renewables
who also highlighted the misalignment between policy direction and
the public’s thirst for clean energy, and the lack of action on climate
change delivered by the NEG.

A brighter horizon?
Some good news was also delivered at the Smart Energy Show:
individual states along with the corporate sector are pushing for more
renewables, and projections for renewables in the longer term are
looking more positive, buoyed by favourable economics. Large-scale
wind and solar are sitting below wholesale electricity prices and
continuing to fall, thus increasingly attractive to investors.
Gavan McFadzean of ACF, John Grimes and Nigel Morris of Solar
Analytics during a media briefing about the NEG

Numbers on Show
A snapshot of some of the data presented at
Smart Energy
What has been and will be
• 9
 9% decrease in cost of solar modules since 1975
• 7
 3% decrease in cost of lithium ion battery storage since 2010
• B
 attery system costs are expected to fall 42% by 2025
• 1
 9 utility scale projects are in the pipeline include storage,
totaling 828 MW
• A
 fter the Large-scale RET (L-RET) surge, clean investment is likely
to decline, with a vacuum in the decade from 2020.
• A
 28 per cent emissions reduction target requires little additional
clean investment whereas 45 per cent (recommended for the 2°C
pathway) would be “transformative”, resulting in 1 GW less coal,
but 10 GW of large-scale solar and 4 GW more large-scale wind
• S mall-scale solar is likely to add at least 1 GW a year to 2030
in Australia and take total installed capacity to 19 GW by 2030
(which will be greater than coal).
• W
 ind and solar are being built at around $60/MWh, and costs
will continue to fall during the next five years.
Source: BNEF

Storage projections
High growth estimates place growth of 450,000 energy storage
systems representing 3 GWh by 2020. Medium growth: 2 GWh.
Source: Smart Energy Council

Terawatt timeline
If the exponential curve of the pipeline continues its trajectory –
with 100 GW PV added each year, we will be looking at 1000 GW
– or one terawatt of PV – within seven years, if not before.
Source: UNSW Professor Martin Green in his address ‘The Great
Transformation: Terawatt Photovoltaics’ backed up the numbers from
Shell illustrating the forecast of a sharp rise in renewables against a
decline in fossil fuels.
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Smart Energy Council chief executive John
Grimes declared “Smart energy – solar and
storage – is the future of energy and it is
winning because it is cheaper, more affordable
and more reliable, secure and flexible than the
old dumb energy system.
“This represents billions in investments
from companies all around the world coming
into our economy, with new job creation and
greater competition.

“It means greater choice and control for
consumers and it’s winning the energy race.”
The infographic on page 20 presents some
of the more significant data including Shell’s
astounding projections for solar’s stellar
trajectory in material sighted by Professor
Martin Green.

Who went to the Smart Energy Show?
4500 delegates from across the spectrum:
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They came, they saw, and they said:
The reason people are attracted to Smart Energy on Show:

Networking
Education
Gather Information on Latest Products
Exploring commercial Partners
Market Research
Exhibitor/Sponsor
Investment Opportunities
Purchase Products
Visit Only
Media & Interview Coverage
Other

Networking in action

The Professional Development Sessions attracted
hundreds of installers and other interested parties

NEXT YEAR’S SHOW:
The Smart Energy Conference
& Exhibition will return to the
International Convention Centre
in Sydney on Tuesday 2 and
Wednesday 3 April 2019.

More on the 2018 show:

www.smartenergyshow.org.au
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Scoping the future
Primary Energy Use in Shell’s ‘Sky’ scenario (26 March 2018)
400

New solar or wind farms are
cheaper than a new coal power
station when compared using
levelised cost of energy

66TW
61TW

Primary Energy Use, Ej

Power technology

54TW

300

Levelised Cost of Energy
(LCOE) AUD/MWh

Solar

SA Solar Thermal Plant
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Biomass

200

Gas
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Wind

22TW
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2040

2050
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$74 - 903
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$352

Siource: BNEF 2017
Government of South Australia 2017
Note recent prices for wind are ‘well below’ $60/MWh
3 Based on gas prices of $8/GJ. Current gas prices are much
higher than this, and at peak times can be up to 2-3 times
higher
1

Hydro
2030
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Geothermal
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Source: Shell

Materials needed for a 1 MW solar PV plant
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tonnes

+
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+

7

+
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7
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47

+

tonnes

CONCRETE

6
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Multiply by 1 million for 1 TW!

Source: IRENA
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THE RISE OF SOLAR

Solar PV and wind are on track to replace all
coal, oil and gas within two decades
Professor Andrew
Blakers and
Matthew Stocks
explain why solar
PV and wind energy
offer the only
realistic chance of
avoiding dangerous
climate change.
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SOLAR PHOTOVOLTAIC AND WIND POWER are rapidly
getting cheaper and more abundant – so much so
that they are on track to entirely supplant fossil fuels
worldwide within two decades, with the timeframe
depending mostly on politics. The protestation from
some politicians that we need to build new coal
stations sounds rather quaint.
The reality is that the rising tide of solar
photovoltaics (PV) and wind energy offers our only
realistic chance of avoiding dangerous climate change.
No other greenhouse solution comes close, and it
is very hard to envision any timely response to climate
change that does not involve PV and wind doing most
of the heavy lifting.
About 80 per cent of Australia’s greenhouse gas
emissions are due to the use of coal, oil and gas,
which is typical for industrialised countries. The land
sector accounts for most of the rest.
Sadly, attempts to capture and store the carbon
dioxide emissions from fossil fuels have come to
naught due to technical difficulties and high cost.
Thus, to curtail global warming we need to replace
fossil fuel use entirely with energy sources that meet
these criteria:
• very large and preferably ubiquitous resource base
• low or zero greenhouse gas emissions and other
environmental impacts abundant or unlimited raw
materials
• minimal security concerns in respect of warfare,
terrorism and accidents

Australian greenhouse gas emissions are dominated by
coal, oil and gas use (ABS, 2016)

• low cost
• already available in mass production.
Solar PV meets all of these criteria, while wind
energy also meets many of them, although wind is
not as globally ubiquitous as sunshine. We will have
sunshine and wind for billions of years to come. It
is very hard to imagine humanity going to war over
sunlight.
Most of the world’s population lives at low latitudes
(less than 35°), where sunlight is abundant and varies
little between seasons. Wind energy is also widely
available, particularly at higher latitudes.
PV and wind have minimal environmental impacts
and water requirements. The raw materials for PV

INCORPORATING THE

– silicon, oxygen, hydrogen, carbon, aluminium, glass, steel and small
amounts of other materials – are effectively in unlimited supply.
Wind energy is an important complement to PV because it often
produces at different times and places, allowing a smoother combined
energy output. In terms of worldwide annual electricity production wind
is still ahead of PV but is growing more slowly. The wind energy resource
is much smaller than the solar resource, and so PV will likely dominate in
the end.
Complete replacement of all fossil fuels requires solar and wind
collectors covering much less than one per cent of the world’s land
surface area. A large proportion of the collectors are installed on rooftops
and in remote and arid regions, thus minimising competition with food
production and ecosystems.
The more widely PV and wind generation are distributed across the
world, the less the risk of wide-scale disruption from natural disasters, war
and terrorism.
Other clean energy technologies can realistically play only a minor
supporting role. The solar thermal industry is hundreds of times smaller
than the fast-growing PV industry (because of higher costs). Hydro power,
geothermal, wave and tidal energy are only significant prospects in
particular regions.
Biomass energy is inefficient and its requirement for soil, water and
fertiliser put it in conflict with food production and ecosystems. Nuclear
is too expensive, and its construction rates are too slow to catch PV and
wind.

A renewable grid
PV and wind are often described as “intermittent” energy sources. But
stabilising the grid is relatively straightforward, with the help of storage
and high-voltage interconnectors to smooth out local weather effects.
By far the leading storage technologies are pumped hydro and
batteries, with a combined market share of 97 per cent.
The cost of PV and wind power has been declining rapidly for many
decades and is now in the range A$55-70 per megawatt hour in Australia.
This is cheaper than electricity from new-build coal and gas units. There
are many reports of PV electricity being produced from very large-scale
plants for A$30-50 per MWh.
Solar PV and wind have been growing exponentially for decades and
have now reached economic lift-off. In 2018, PV and wind will comprise
60 per cent of net new electricity generation capacity worldwide. Coal,
gas, nuclear, hydro and other renewable capacity comprise the rest.
Globally, US$161 billion will be invested in solar generation alone this year,
compared with US$103 billion in new coal and gas combined.

Current world electricity generation trends, extrapolated to 2032, when
renewables reach 100 per cent

The path to dominance by PV and wind. In 2018, PV and wind are likely to
comprise 60 per cent of net new electricity generation capacity worldwide
PV and wind are growing at such a rate that the overall installed
generation capacity of PV and wind has reached half that of coal, and will
pass coal in the mid-2020s, judging by their respective trends.
In Australia, PV and wind comprise most new generation capacity.
About 4.5 gigawatts of PV and wind is expected to be installed in 2018
compared with peak demand of 35 GW in the National Electricity Market.
At this rate, Australia would reach 70 per cent renewable electricity by
2030.
Together, PV and wind currently produce about seven per cent of
the world’s electricity. Worldwide over the past five years, PV capacity
has grown by 28 per cent per year, and wind by 13 per cent per year.
Remarkably, because of the slow or nonexistent growth rates of coal
and gas, current trends put the world on track to reach 100 per cent
renewable electricity by 2032.
Deep cuts (80 per cent reduction) in greenhouse gas emissions require
that fossil fuels are pushed out of all sectors of the economy. The path to
achieve this is by electrification of all energy services.
Straightforward and cost-effective initial steps are: to hit 100 per cent
renewable electricity; to convert most land transport to electric vehicles;
and to use renewable electricity to push gas out of low-temperature water
and space heating. These trends are already well established, and the
outlook for the oil and gas industries is correspondingly poor.
The best available prices for PV already match the current wholesale
price of gas in Australia (A$9 per gigajoule, equivalent to A$32 per MWh
for heat).
High-temperature heat, industrial processes, aviation and shipping
fuel and fugitive emissions can be displaced by renewable electricity and
electrically produced synthetic fuels, plastics and other hydrocarbons.
There may be a modest additional cost depending on the future price
trajectory of PV and wind.
Electrifying the whole energy sector of our economy of course means
that electricity production needs to increase massively – roughly tripling
over the next 20 years. Continued rapid growth of PV (and wind) will
minimise dangerous climate change with minimal economic disruption.
Many policy instruments are available to hasten their deployment.
Governments should get behind PV and wind as the last best chance to
deliver the necessary solution to global warming.
Andrew Blakers is Professor of Engineering, Australian National
University. Matthew Stocks is Research Fellow, ANU College of
Engineering and Computer Science, Australian National University.
Andrew Blakers receives funding from the Australian Renewable Energy
Agency. Matthew Stocks receives funding from ARENA for the Australian
Atlas of Pumped Hydro.
This article was originally published in The Conversation.
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STORAGE round-up
$700 MILLION ‘GRASSROOTS’
RENEWABLE ENERGY PLATFORM CWP

TOP PERFORMER The
100 MW / 129 MWh battery at
Hornsdale Wind Farm in South
Australia is exceeding expectations,
and saved taxpayers $35 million in
the first four months alone. That,
says Atlassian’s Mike CannonBrookes, means savings of $105
million in the first year of the farm’s
anticipated 20-plus year lifespan.
He takes some credit for the facility,
having laid a legendary bet last
year with Tesla’s Elon Musk over
the build.

Renewables and Partners Group have joined forces to
deliver around 1,300 MW of wind, solar energy and
battery storage projects over the next four years. Projects
include the 230 MW / 70 MWh Sapphire Solar and
storage Farm and 270 MW Wind farm and 135 MW
Crudine Ridge project in NSW. CWP Renewables
chief executive Alex Hewitt commented this reduces
generation costs and carbon emissions and points to the
future of large-scale generation in Australia. CWP is also
the name behind the proposed 9 GW Asian Renewable
Energy Hub linking Western Australia with overseas
markets on a scale never seen before.

MINING SOLUTION ABB has supplied a containerised

– in total 30 MW battery energy storage system – with the power

microgrid solution to support Alinta Energy’s gas fired Newman
Power Station 1200 km north of Perth which supplies mining
operations in the Pilbara. The modular microgrid integrates five
x 6 MW ABB Ability PowerStore™ Battery energy storage systems

station’s existing gas turbines, providing a ‘spinning reserve’. Korean
based Kokam supplied the 30 MW / 11.4 MWh lithium ion battery
which is believed to be the largest deployed for industrial application
in Australia.

BATTERY PACKS A PUNCH $50 million in

SOUTH AUSTRALIA’S

LITHIUM VALLEY FOR WA

equal funding from the Victorian government and
ARENA will see the rollout of two battery projects that
will together deliver 55 MW of power and provide
approximately 80 MWh of energy storage capacity.
A Tesla 25 MW/50 MWh battery system will be
integrated with the Gannawarra Solar Farm and the
second, a 30 MW/30 MWh system, will be connected
directly to a vital grid intersection at a substation. The
two large lithium-ion batteries are expected to be
operational in time for the summer peak. Energy retailer
EnergyAustralia will operate both batteries under longterm off-take agreements.
Work has now begun on the Bulgana Green
Power Hub, the new 194 MW wind farm with a
20 MW/34 MWh battery storage facility, one of the
largest grid-scale batteries in the world.

Liberal Premier Steven
Marshall has declared
support for household
storage, saying 40,000
batteries will be installed
under the state’s $100
million scheme and help
the state move toward its
“inevitable” 100 per cent
renewable energy future.
The state is advancing on
all fronts: German battery
giant Sonnen has announced
plans to build a battery
manufacturing plant in
Adelaide.

Professor Peter Newman of Curtin University
describes Kwinana in Western Australia as
the ideal “one-stop shop Lithium Valley” as
it contains all the ‘energy metals’ – lithium,
cobalt, vanadium, tin, tantalum, nickel,
manganese, magnesium and rare earths –
essential in batteries and other renewable
technologies. A co-author of Lithium Valley:
Establishing the case for energy metals and
battery manufacturing in Western Australia,
Professor Newman contends more than
100,000 jobs and $50 billion in economic
activity will be generated by the proposed
‘Lithium Valley’ that can uniquely produce
the quality needed for the “great rush of
batteries that are going to be built for
motor vehicles”.
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STORAGE NEWS

POWERFUL POTENTIAL: BATTERY STORAGE FOR
RENEWABLE ENERGY AND ELECTRIC CARS Battery

Falling costs of battery storage

storage capacity is expected to grow 50-fold in less than a decade
says the Climate Council in its report that highlights the increasingly
prominent role of battery storage in renewable energy and electric cars.
Battery costs have fallen by 14 per cent on average every year between
2007 and 2014, and more dramatic cost reductions for lithium ion
batteries are expected as more companies scale up production. The
dynamic mix is expected to make electric cars cost-competitive with
conventional cars within the next twenty years, leading to much greater
uptake.
The report also notes the widespread anticipation of Australia’s
prominence in the battery storage market due to excellent solar resources,
the high cost of electricity and large number of households with solar
panels. Half of all households in Australia are predicted to adopt solar
systems with battery storage on the basis of $10,000 battery system with
a payback of 10 years, with the market potentially growing to $24 billion.
As early as this year, going off-grid by installing battery storage could
be cost-competitive with staying connected as the price of battery storage
falls and grid electricity remains expensive and as feed-in tariffs are phased
out, the Climate Council says.
Battery storage technology also has the potential to reduce the two
biggest contributors to the cost of electricity bills in Australia – network
and wholesale energy costs. Ergon Energy estimates battery storage
deployed at the grid level could avoid costs associated with building and
upgrading the network and potentially reduce costs by 35 per cent.
And so the list of advantages continues.

The Climate Council’s findings were hot on the heels of its report Fully
Charged: Renewables and Storage Powering Australia which reported the
cost of lithium-ion batteries has fallen by 80 per cent since 2010 and that
costs are expected to halve again by 2025. Up to 6750 new household
batteries were installed in 2016, and the market tripled in size in 2017,
with over 20,000 new installations.

The benefits of battery storage
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DRIVING CHANGE UK billionaire Sanjeev Gupta

EFFICIENCY CODES California’ 2019 Building Energy Efficiency

is weighing up plans for a battery manufacturing
plant in Australia as well as an electric vehicle plant
to manufacture a “radical new lightweight” model
based on Formula One build and produce 30,000 units
annually retailing for $20,000 to $30,000, bringing
Australian made EVs within reach of the masses.

Standards require solar PV for all new homes, and provide builders with
incentive to include energy storage and demand response opportunities,
moves that open the door for residential microgrids in all new homes.
It is described as “A big deal for storage [that] is already on a path of
growth in California.”
Time we followed suit, Australia?

TOP TOPIC Someone described this year’s Bloomberg New Energy
Finance’s Future of Energy Summit in New York like “Stepping into
a parallel universe” with much of the discussion circling on energy
storage that “would have seemed unfamiliar (if not quite alien) to
those on Planet 2008”.
Held in April the event attracted 1000 top energy sector executives,
financiers and policy-makers who heard US utilities from Hawaii
to Arizona are signing an increasing number of power purchase
agreements with PV-plus-storage projects.
There was agreement that falling lithium-ion battery costs is enabling
renewables-plus-storage to compete in dispatchable generation.
The summit heard that Google parent company Alphabet Inc is
considering a standalone battery farm supplying the power grid,
a behind-the-meter installation at a home or business, or a system
tethered to a solar or wind project.

Oil and gas giant BP expects renewables to be “the fastest growing
source of energy over the next 20-30 years”, and believes oil demand
will plateau rather than peak around 2035-2040.

THE SELF-CONSUMPTION
SMART INVERTER

A New Generation of
Solar Hybrid Inverter

HYBRID
SMART GRID

OFF-GRID
BACK-UP / UPS

LITHIUM LEAD-ACID
COMPATIBLE

A.I. INSIDE
Artificial Intelligence Inside

IMEON 3.6

Up to 4kWp Single phase

CONNECTED
GENERATION

IMEON 9.12

Up to 12kWp Three phase
(*) An Internet connection must be established for minimum of 95 % of operating time.

Contact your nearest distributor

All the Smart Grid in one inverter
IMEON Smart Grid inverter is the only all-in-one answer for true multi-energy sources management. Consuming one’s
own solar production directly, storing the surplus in batteries for later use or in case of power cuts, and also injecting to
- or consuming from - the grid only when needed, is now all possible. Cutting-edge French research and innovation
helped develop this built-in intelligence and energy management to finally enable real control over one’s power.
IMEON ENERGY 10, rue Amiral Romain Desfossés - 29200 Brest - France
Tel.: +33 1 84 17 51 15 - contact@imeon-energy.com.au - www.imeon-energy.com.au

ELECTRIC VEHICLES

Electric vehicles – the road ahead
A look at
what is
driving –
and stalling
– the uptake
of EVs across
the globe.

Fastest yet: German
Chancellor Angela
Merkel with ABB’s
Terra HP. Operating
at powers of up
to 350 kW it adds
up to 200 km of
range to an electric
vehicle in just
eight minutes

ANY INDUSTRY OR BUSINESS would be elated by growth
figures of 50 per cent or more. And that is the ballpark
figure of last year’s rise in the electric vehicle fleet which
grew to about 3.1 million. The trajectory is set to continue
with the number of electric vehicles forecast to hit 125
million by 2030.
Within Australia EV sales are barely in first gear, there are
just 4000 EVs on the roads today and they make up just
0.1 per cent of new vehicle sales. Poor uptake is levelled at
the range, infrastructure and high cost of EVs: 13 of the 16
electric vehicle models come with a price tag of $60,000
or more.
Where are we headed? AEMO forecasts under a neutral
EV growth scenario EVs would account for just 10.4 per
cent of vehicles on the road by 2030, but estimates vary
widely. Modelling by PwC for the Electric Vehicle Council
suggests EVs will comprise 20.8 per cent of the fleet by
2030, with sales of new EVs reaching 57 per cent of car
sales by as early as 2030 and hitting 576,000, from a
baseline of 2500 in 2017.
Or could it be higher still? Others have tipped more than
one million EVs on home shores by 2030, and that equates
to 5.2 terawatt hours of power demand, or a 2 per cent
increase in overall demand.
Currently just a handful of EV models are available in
Australia, among them the Tesla Model S and X, BMW i3,
Renault Zoe, Renault Kangoo, and used vehicles Nissan
LEAF and Mitsubishi iMiEV. Most EV manufacturers have

Australian actress Margot Robbie has been
appointed sustainability ambassador for Nissan
so far been reluctant to enter the Australian market it seems
due to a lack of direct government incentives.
Ironically the federal government imposes a financial
disincentive by way of the Federal Luxury Car Tax whose
threshold is raised from $61,884 for cars to $75,375 for fuelefficient vehicles which, of course, includes EVs. But others
count that as “a small bonus incentive” in the luxury car tax.
Victoria provides a $100 reduction on EV registrations,
and the ACT provides stamp duty exemption and registration
discounts for zero emission vehicles. And that’s it – there
are no electric vehicle incentives in New South Wales,
Queensland, South Australia, Western Australia, Tasmania or
the Northern Territory, which means a poor vehicle emissions
scorecard.
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ELECTRIC VEHICLES
Image courtesy ABB

“The uptake of electric
vehicles is still largely driven
by the policy environment.”

Emissions reductions
Australia’s transport emissions contribute 18.1
per cent of the nation’s total, which is the third
highest source, and these levels are projected
to rise by 6 per cent by 2020. Meantime air
pollution from vehicle emissions is said to
claim more Australian lives each year than road
accidents, and adds $4 billion to the nation’s
annual health services bill.
According to the CSIRO Energy Roadmap, EVs
could reduce CO2 emissions by more than 15
million tonnes by 2030.

Smart Energy Council chief executive
John Grimes is not alone when he says the
electrification of the transport sector can
significantly contribute to emissions reductions,
provided the federal and state governments play
a more active role.
A range of policies could be implemented
to sway the public toward electric vehicles,
including stronger vehicle emission and fuel
efficiency standards, and possibly a levy on
carbon dioxide emitting passenger cars as per
17 other countries. EVs could also be exempted

from FBT, and tax concessions offered for EV or
component manufacturers.
Mindful of the high level of electric vehicles
charged at home, EV uptake would also
encourage the uptake (and boost the value) of
solar and storage systems while costs continue
to fall with more widespread adoption.
John Grimes’ views on EV incentives are in
line with the International Energy Agency, which
says if the world adopted a more aggressive
approach to cutting emissions and fighting
climate change, sales of EVs could hit 220
million by 2030.
In its latest report the Global Electric Vehicles
Outlook the IEA states “The uptake of electric
vehicles is still largely driven by the policy
environment,” and that stronger government
policies present confidence in investment and
enable economies of scale to kick in.
EV policies in ten leading countries are
promoting the uptake of electric cars. The
biggest adopters are in Europe, where
tightening emissions standards and high fuel
taxes are projected to boost EVs to 23 per cent
of the market; and China, whose credits and
subsidies could mean EVs will account for more
than a quarter of the car market by 2030. It’s
no coincidence that more than nine new electric
car companies are gearing up for production in
China. As mass production ramps up, so does
the need for raw materials.

Lithium ion

Source: Electric Vehicle Council Report
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Demand for lithium used in the manufacture
of EV battery packs is forecast to rise 29 times
by 2030, copper 31 times, high-purity nickel
42 times, and cobalt 19 times. Mineral rich
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Western Australia is poised to take centre
stage as ‘Lithium Valley’.
Australia could also become a
manufacturer of batteries and EVs, with
British billionaire Sanjeev Gupta confirming
plans for both while extolling Australia’s rich
resources and the virtues of renewables. But
Australia’s population in spread over great
areas with long stretches of roads between
the capital cities and regional hubs.

EV charging stations
Charging infrastructure is another cog in
the wheel in the uptake of electric vehicles.
Europe boasts 60,000 public charging
stations, Australia just 476 but more are on
the drawing board.
The NRMA is rolling out a $10 million
electric vehicle fast-charging network of
40 or more chargers across NSW, and the
Queensland Government’s strategy ‘The
Future is Electric’ details a range of measures
including an Electric Super Highway
network, a regional charging rollout, and
transitioning the government’s vehicles to
electric.

For its part the ACT, policy leader on EVs in
Australia, is leading the Australian market in
deployment of charging infrastructure and per
capita uptake rates of EVs.

World’s best-selling EV

to 2030. Toyota expects EVs to comprise half
its total sales by 2030 by which time it aims
to sell 4.5 million petrol-electric and plug-in
hybrid vehicles annually, and 1 million all-electric
vehicles.

No, despite all the hype it’s not Tesla. Nissan
takes top spot on the EV podium. Since its
EV debut in 2010 Nissan has sold more than
320,000 LEAFs and global sales are heading
north: jumping 10 per cent last year to 54,451,
a 15 per cent increase from the 47,423 a year
earlier.
Nissan recently signed Australian actress
Margot Robbie as ambassador for electric
vehicles and sustainability. And in another
development the brand has launched Nissan
Energy Solar that equips UK customers with six
roof-mounted PV panels and a 4 kWh battery
to store electricity they generate; the second-life
pack is made from cells that have been retired
from electric vehicles.
Eyes are on Toyota which plans to introduce
more than 10 all-electric models globally in
the early 2020s, with investment in battery

Sales of EV cars in 2017:
• 580,000 in China, a 72% rise from 2016.
• 280,000 in the US, up from 160,000 in
2016.
• EVs accounted for 39% of new car sales in
Norway, world leader in EV market share;
12% in Iceland and 6% Sweden
• Sales doubled in Germany and Japan.

Other electric vehicles:
• 250 million two-wheelers
• 385,000 buses, up from 345,000 in 2016
• China accounts for <99% of both electric
bus and two-wheelers.
• According to BNEF the cost of electric
vehicles will reach parity with conventional
cars within just five years.

development likely to exceed $13 billion through

In?
Submit your STC claims correctly through
our Formtrack app and we’ll help you get
more for the claims you make.

Call us today 1300 473 362
www.green-bank.com.au
*Terms & Conditions apply. See website for details.
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BATTERY RECYCLING

Closing the loop on energy storage
The sharp rise
in the number of
lithium batteries
entering the
waste stream
highlights the
urgency of
responsible,
onshore recycling
facilities.

AUTHORITIES APPEAR TO BE WAKING UP to the fact that
used batteries present one of the biggest emerging
challenges for the Australian waste stream: in late April
Environment Ministers from across Australia pledged
support to fast track the development of a stewardship
scheme that will eventually result in all types of batteries
being recycled in Australia.
The move has been welcomed by industry group
Australian Battery Recycling Initiative and battery
recyclers across the land, but the scheme needs to
become effective sooner rather than later says John
Polhill, National Development Manager of Envirostream,
given the woefully low current rate of recycling.
“Australia’s battery recycling rate is the lowest of all
the OECD counties at an appalling three per cent. This is
largely attributed to the high cost to collect and export,”
he said. “Last year Australia processed 220 tonnes
of batteries which is approximately half of what was
previously collected in Australia and exported to Asia.”
The significant shift underway in the power sector
is very much on the radar. The rapid uptake of energy
storage systems and the rate of energy storage batteries
entering the waste stream is predicted to grow 20 per
cent year-on-year to more than 137,000 tonnes annually
by 2036.
With these figures in mind John Polhill devoted two
years to research and development before launching
Envirostream Australia just north of Melbourne in 2017.
The ISO 14001 accredited plant is touted as the country’s
first on-shore lithium battery processor supporting the
growth of the storage sector.
The modular, automated plant can process up to 80
tonnes of batteries each month and recover more than
95 per cent of the resources from waste batteries –
lithium, alkaline, nickel metal hydride, nickel cadmium
(nicd) and lead acid – previously used in EV and hybrid
vehicles, electronics, power tools, energy storage systems
and power generators.
The material output from the processing, steel, copper,
aluminium and mixed metal compounds, and exported
under license to a partner company in South Korea –
home to the largest battery manufacturers – for use as
raw materials in new batteries.
“In that sense it’s a truly circular economy, and one
that is necessary to cater for the transition toward home
energy systems,” Polhill told Solar & Storage.
He warned however that manufacturers and
distributors of energy storage units now need to think
about a downstream strategy for their customers and
installers before the units require disposal to avoid energy
storage brands being dumped irresponsibly.

Industry awareness
“The processing in Australia and the input into new
manufactured product is not the issue we face. It is the
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Envirostream Director Andrew Mackenzie with State
Energy Minister Lily D’Ambrosio and State MP
Mary-Anne Thomas

lack of support from manufacturers and retailers of all
types of batteries who actively place imported batterypowered products onto the Australian market without
thought to the environmental impact when the battery
reaches its end-of-life.
“We feel marketing and more broadly awareness
must be targeted to both industry and government
organisations alike,” Polhill said. “Both sectors use vast
quantities of batteries and need to be just as responsible
in disposal as they do in procurement.”
John Polhill says greater investment is required
in onshore recycling to stop the reliance on simply
collecting and exporting wastes as seen recently with
China’s ban on plastic wastes.
“By investing in recovery systems in Australia for
energy storage units now we can ensure when the time
comes the units can be safely and efficiently managed in
high volume – otherwise we will have a big problem on
our hands.”

Active measures
Envirostream recently partnered with Planet Ark to
promote responsible disposal of batteries from all
sectors including energy storage and is in discussion
with all entities including electronic, electric and hybrid
vehicles manufacturers, power tool manufacturers and
battery retailers.
John Polhill questioned: “The concern is that if the
units do not come to us as Australia’s only lithium
battery recycler, then where do they go?”
www.envirostream.com.au
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ENERGY PROJECTIONS

Renewables to power Australia’s
population growth
Russell Prendergast of LG
Electronics weighs up the
cost of energy and impact of
the rise in demand from
a growing population.

ENERGY PRICES continue to dominate the
Australian news cycle. Although Australians
pay less for energy than the OECD average, we
are paying more than other energy exporting
countries. On average, we pay two and a
half times more per kWh than Canadian and
Norwegian households, and nearly twice as
much as the USA. As shown in the Figure 1,
the OECD average is inflated by countries like
Italy and Portugal, which import much of their
energy.
Similarly, the average price of energy
Australians pay is brought down by relatively
low prices in states like Western Australia,
which had an average $0.26/kwh in 2017 and
Tasmania ($0.25/kWh), whose state government
passed legislation last year to cap energy prices.
South Australia is on the other end of the
spectrum, paying on average $0.44/kWh.
A four-person household in South Australia,
with no swimming pool, using 6000 kWh per
year would be facing annual electricity usage

charges of $2,640, compared to $1,500 in
Tasmania or just $636 in Canada.
This would put South Australia on par with
the most expensive energy markets in the
world, Germany and Denmark, if it were an
independent country (see Figure 2).
There are some critical environmental
differences between South Australia and
Germany. The European country is home to 80
million more people than the Australian state, in
roughly a third of the land mass. Land is clearly
at a premium, even for power plants, driving up
operating costs for facilities.
An important factor in Germany’s sky-high
electricity prices is the German Government’s
sharp tax increase on electricity to fund
renewable energy expansion. This levy has risen
from €833m ($AU1.338bn) in 2000 to €26.6bn
($AU42.7bn) in 2017.
Although the tax has not been well-received
by some consumers and companies footing
the bill, Germany’s transition to renewable
energy has been relatively successful. In 2016,
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Solar has been a big part of the Teutonic
transition, with capacity up 35 per cent since
2005.
The proportion of energy generated by each
power source is interesting, however the total
amounts are also important. Germany consumes
322.5 million tonnes of oil equivalent (Mtoe)
compared to 138Mtoe consumed by Australia.
Per head of population, this equates to
approximately 3,900kg and 5,700 respectively.

Population increase and rise
in energy use and emissions
Australia’s current population stands at just
over 24 million. By 2061, Australian Bureau
of Statistics projects a doubling of that figure,
taking the population to 48.3 million.
At the rate we currently consume energy,
overall energy consumption would be more
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Figure 1. OECD household electricity prices, PPP measures 2014. Source: https://www.
energycouncil.com.au/analysis/worldwide-electricity-prices-how-does-australia-compare/
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consumption was powered by renewables,
compared to just 3.9 per cent for Australia.

8.49
8.47
0

more than 11.75 per cent of Germany’s energy

40

than 275Mtoe. This is equivalent to the
combined 2016 energy consumption of Mexico
and Argentina – total population over 170
million.
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Figure 2. Household electricity prices in Australian states compared to other
countries. Source: https://www.bloomberg.com/news/articles/2017-10-05/
how-energy-rich-australia-ended-up-with-world-s-priciest-power

500

1000
1500
2000
2500
Million tonnes of oil equivalent (Mtoe)

3000

3500

Figure 3. Australia in 2016, 2040, 2100 against other countries 2016.
Based on ABS projections [http://www.abs.gov.au/ausstats/abs@.nsf/
Lookup/3222.0main+features32012%20(base)%20to%202101] and BP
report http://www.bp.com/content/dam/bp/en/corporate/excel/energyeconomics/statistical-review-2017/bp-statistical-review-of-world-energy2017-underpinning-data.xlsx]

“CSIRO has found that an increase of 1 to 2 degrees centigrade in temperature
can lead to a 35 per cent decrease in Melbourne’s water supply between 2005
and 2050 … Further increases in temperature could make Australia virtually
unlivable for many people due to extreme heat, flooding and disease.”
By 2100, the same ABS study projects a population of more than
70 million, bringing our total energy consumption to 400Mtoe
based on current per capita energy consumption.
The only countries currently consuming more energy are China,
the USA, India and Japan (see Figure 3).
Although the Australian Government’s Department of the
Environment and Energy forecasts a halving of CO2 emissions per
capita between 2005 and 2030, we would be back at current
levels a decade later unless we continue to aggressively decrease
emissions.
We cannot rely on regulation alone to force the market towards
renewables. It’s likely that any direct government investment in
renewables would be taxpayer funded, taking a similar form to
the levy introduced in Germany. Increasing the already high cost of
energy would have an impact on many households and businesses.
If it’s not expensive, regulatory involvement could be ineffective
or even detrimental to the rollout of suitable renewable energy
capacity. The government’s proposed National Energy Guarantee
(NEG), as currently constructed, sets minimum capacity targets for
dispatchable power – which includes coal – but not for solar or
hydro.
The Climate Council has found that this would lead to a greater
reliance on coal than business as usual, leading to worse pollution
levels as an outcome.
Under the NEG, the government predicts between 28-36 per
cent of Australia’s energy mix would be powered by renewables.
The issue, as the Climate Council states, is that this is below the 40
per cent Clean Energy Target set by the Chief Scientist, Alan Finkel,
and less than the 50 per cent target the Climate Council believes is
necessary to combat severe climate change.

Climate warnings
Climate change is a significant issue globally, though perhaps more
pertinent in this sunburnt land. The Commonwealth Scientific and
Industrial Research Organisation (CSIRO) has found that an increase
of 1 to 2 degrees centigrade in temperature can lead to a 35 per
cent decrease in Melbourne’s water supply between 2005 and 2050,
projected to be Australia’s most populous city around 2030.
The CSIRO’s report also found that the same increase in temperature
between 2005 and 2050 would double the amount of people exposed to
flooding and increase the population at risk of contracting dengue fever by
up to nine times.
Further increases in temperature could make Australia virtually unlivable
for many people due to extreme heat, flooding and disease.
Australia’s status as a largely hot and dry island may render it vulnerable
to climatic changes, but it stands to reason that those characteristics may
also be advantageous in the fight against carbon emissions.

The rise of rooftop PV
The Clean Energy Regulator has found solar adoption in Australia has
been driven largely by private rooftop solar installations, following a
record-breaking 2017 which saw more than 9500 solar panels installed
daily. Australian households and businesses are realising they can save
money and reduce grid reliance by taking matters into their own hands.
Renewable energy is a critical factor in reducing the cost of energy for
Australians, and also in our mission to drive down emissions and ensure a
high standard of livability for future generations. For many people, rooftop
solar is the most accessible way to contribute to these goals.
Russ Prendergast is Senior Marketing Manager – Solar, LG Electronics
Australia.
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PROJECTS AND PLANS

Solar technology companies fuel
rapid growth of renewables
Risen Energy (Australia)
which plans to invest
in more than 1 GW of
renewable projects in
Australia explains its
business services and
the benefits of PPAs.

AUSTRALIA IS SET TO DOUBLE utility-scale solar
generation capacity with more than 3.5
gigawatts of utility-scale generation capacity
forecast to be installed in 2018, according to the
International Renewable Energy Agency (IRENA).
Fuelling this rapid growth path is the rise
of powerhouse solar technology companies
working as ‘one-stop-shops’ managing the entire
development cycle from investment and securing
long-term PPAs, supply of the PV panels, building,
operating and implementing long-term storage of
the utility-scale solar.
Risen Energy, a global solar technology company
founded in 1986, is one of the companies
contributing to the rapid growth. Risen Energy
manufactures solar PV panels and energy storage
systems for the retail market, and is involved in
suppling, funding, constructing and operating
commercial and utility-scale solar projects.

One stop power shop

Risen Energy (Australia) has funded 100
per cent of the 121 MW Yarranlea Solar
Farm near Toowoomba. John Zhong is
pictured here at the groundbreaking
ceremony held in mid May.

“Over the past decade Risen Energy has
been supplying the Australian retail market,
commercial and utility-scale developers with
solar PV panels and energy storage systems, and
procurement for large commercial and utilityscale installations,” said John Zhong, Project
Development and Investment Director at Risen
Energy (Australia).
“We have developed a highly specialised
local team with both project development and
project delivery forces. The heart of our business
is in manufacturing PV products and providing
construction and long-term operation and
maintenance services for large-scale solar projects,
but what sets us apart is our ability to offer flexible
and innovative project investment and strategic
support.”
John Zhong explained that Risen Energy
(Australia) is going to invest progressively in an
excess of 1 GW renewable projects in Australia
with further investments in storage in the future
and will be acquiring “projects that are shovel
ready, projects that are looking for a financial and/

or EPC partner, projects that are looking for codevelopers”.
Risen Energy (Australia) has funded 100 per
cent of the 121 MW Yarranlea Solar Farm near
Toowoomba, where construction started in May.
As owners of the Yarranlea Solar Farm project,
Risen Energy will progress the project from
detailed engineering design, through construction,
commissioning and ultimately the operation of the
solar farm.
“Our strategy for financing solar projects is
to secure long-term corporate Power Purchase
Agreements and fund locally in Australia. We
will provide many different finance options for
larger commercial and utility-scale developments
including construction finance, panel finance, and
equity options,” Zhong said.

Securing long-term PPAs allows
businesses to manage risks
According to Risen Energy, businesses are seeing
the benefits of installing commercial solar systems
with long-term PPAs, allowing them to minimise
risk by providing a fixed electricity rate for a
long term and reducing substantial variations in
overheads through energy costs. PPA contracts
would typically run for 10 to 15 years.
Under the model businesses are transferring
the risk of ownership, maintenance, monitoring
and insurance to a third party and focussing on
ensuring maximum productivity of the system.
There is no cash investment by the business
and the arrangement provides a tax-deductible
operational expense.
“Regional businesses that are paying more for
power are saving significant amounts on their
energy bills by signing up to solar power,” John
Zhong said.
www.risenenergy.com
Risen Energy participates in the Smart Energy
Council’s Positive Quality program that ensures
continuous Quality Assurance and with it high
standards in panel manufacturing to industry
and consumers.

From the beach to the bush,
monitor your renewable energy
storage system in real time.
Select.live can be integrated with any single-phase renewable energy
storage system that uses a Selectronic SP PRO inverter.
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INNOVATION & INSPIRATION

REcreation vehicles
Solar for RVs has
secured a reputation
for its specialty robust,
lightweight, compact
solar panels that are
designed for use in
mobile applications
including caravans and
sea-going vessels. Word
of mouth has spread
with the customer base
spanning Australia, New
Zealand, Fiji and Japan.

Multi award winning Phil and Trish
Chapallaz of Solar 4 RVs in their solar
panel showroom in Melbourne’s east
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FROM AN ANTARCTIC RESEARCH STATION to ocean
navigation, a cross channel challenge, journey by
foot from one end of Australia to the other, Solar 4
RVs has played a pivotal role in many extreme fields
of human endeavour, as well as the less strenuous
fields of leisure and pleasure.
The original target market for the flexible solar
panel business Trish Chapallaz and her husband Phil
launched in 2014 was caravans/RVs, marine, trade,
commercial and industrial applications, and that side
of business continues to boom.
Phil commented that solar power is becoming
a “must have” in newer RVs that come with bells,
whistles and larger water-holding tanks to supply
showers, toilets and even washing machines. (Why on
earth would grey nomads want to waste time on the
road looking for a launderette?)
And with the increase in uptake of battery powered
devices, more tradespeople are opting to install solar
panels on their vehicles and trailers to power their
tools and equipment.
Among the popular lines is Solar 4 RVs RADpower
lightweight solar panel with the latest A grade
SunPower Maxeon GenIII cells and an ETFE top layer.
The textured surface offers an extra layer of protection
and robustness and provides a small increase in
efficiency due to its anti-reflective properties, which
means more light passing to the cells.
“Our own brand RADpower is a big mover for
many reasons including the price point and the
characteristics of the top layer – it may be more costly
but it’s still very popular and one of our biggest lines,”
said electronics engineer Phil who uses computer
design modelling to calculate the impact of the sun’s
movements and shading for optimum performance.

Icy task
Two years ago Solar 4 RVs supplied the Australian
Antarctic Division (AAD) with Solbian flexible solar
panels and Genasun solar charge controllers for
installation on Macquarie Island situated half way
between Australia and Antarctica in the Southern
Ocean. The long, narrow, steep-sided sub-Antarctic
island forms a plateau 34 km long and 5.5 km
wide … a tough environment in which to attach
flexible solar panels to a water tank.

Communications Technician Tom Luttrell standing
beside the Mount Jeffryes repeater station.
The company is also the Australian importer for
Italian made Solbian panels seen on racing yachts, and
is proud of its own new lightweight eArche thin solar
panels for RVs that use a patent pending composite
material similar to those found in aircraft windows.
Sales of eArche panels are proving popular among
owners of caravans and recreational vehicles as well
as residences, and another notable trend is the rise in
demand for lithium batteries, says Phil.
“Being able to supply an active battery
management system (BMS) solution with a bidirectional active balancing (pack to cell and cell to
pack) that transfers charge between cells has been a
game-changer for lithium use in mobile applications.”
Their energy-independent systems run to solar
panels, solar controllers, cable, connectors, inverters,
chargers, lithium ion batteries and more.
Tackling interesting and unusual solar system
designs and all the challenges they bring has become
the norm, and the importance of thorough research
and testing is never undervalued. Phil guides a team
of R&D engineers and along the way developed a
Solar Power Estimate Calculator (SPEC) that enables
customers to identify power usage and the optimum
combination of products for their caravans and
boats.
We asked Trish – who previously held top corporate
managerial positions – about the main ingredients for

INCORPORATING THE

the success of the business, which she says comes down to knowledge
and assistance.
“Our closest competitors in Australia tend to be online sales outlets, so
the point of difference for Solar 4 RVs is Phil’s expertise and personalised
advice and support, especially with the installation of flexible panels,”
Trish said. “No one else in the region provides the design services that we
do, or the customised cables and connectors.”
No one either has picked up quite so many business awards along
the way, or given flexible solar panels such widespread exposure and
recognition. www.solar4rvs.com.au

Row the boat
Late last year Solar 4 RVs supplied 2 x SP100 and 1 x SP50 SolbianFlex
solar panel and three waterproof
Genasun solar charge controllers
to Oceanomads for a row boat
entering the Talisker Whiskey
Atlantic Challenge in which
Australians Dylan Jones and Sam
Weir rowed more than 5000
nautical kilometres across the
Atlantic Ocean supporting the
charity “Make a Wish” foundation.
The solar system powered GPS and
other vital electrical equipment.

A life on the (icy cold) ocean wave
Last year Lisa Blair set sail in her zero carbon emission yacht Climate
Action Now in a bid to become the first female to circumnavigate
Antarctica solo, non-stop and unassisted. Solar 4 RVs supplied eight
SolbianFlex solar panels and Genasun boost solar charge controllers to
power the 16,400 nautical-mile circuit.
During the voyage Lisa was exposed to icy waters and freezing cold
winds and encountered hostile forces of nature: large waves, aggressive
storm systems and ice floats. Disaster struck three months in when the
mast snapped during a raging storm, but once rescued Lisa found the
mental fortitude to continue and went on to become the first female to
circumnavigate Antarctica solo.
Having witnessed first-hand the impact of climate change in the form of
more violent and less predictable storms,
dwindling levels of wild life, and increased
free-floating ice from melting glaciers,
Lisa has now become an environmental
activist and spreads the ‘Climate Action
Now’ message. Her next ambition is to be
at the helm of the first eco-powered vessel
to circumnavigate Australia, and wants to
circumnavigate the Arctic to coincide with
the 2020 G20 summit to send “a really
Solar 4 RVs flexible solar
powerful message”.
panels on Lisa Blair’s ocean
going yacht
https://lisablairsailstheworld.com

Trimming emissions
Zeromow was
developed by
philanthropist Sally
Perini who aspires
to create awareness
and cut emissions
generated by petrol
powered gardening
equipment.

IT’S A LITTLE KNOWN FACT that a two-stroke leaf
blower used for one hour can produce as much
hydrocarbons as 150 cars over the same period
of time. Other petrol-powered garden tools
are just as harmful, causing disproportionate
pollution for their engine size and use.
Long-term philanthropist Sally Perini decided
to take a stand by lending out battery powered
tools: leaf blowers, mowers, brushcutters and
chainsaws, to anyone wanting to try them out.
The loan from Zeromow enables more users
to experience first-hand the cleaner, powerful,
reliable and quieter alternatives to the fossil fuel
powered equipment.
The philanthropic venture complements Sally’s
determination to help address the urgent need to
address climate change through actions that make
a difference, however large or small.
She told Solar & Storage “Electrifying transport
and outdoor equipment goes hand in hand with
making the transition to 100 per cent renewable
energy, and the aim of Zeromow is to contribute
to changes within the mowing and landscape
sector.
“The battery powered tools don’t consume any
petrol or oil, there are no spark plugs or oil filters
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and they don’t create toxic fumes, instead they are free of emissions. Most
importantly the batteries can be charged using electricity produced from
100 per cent renewable energy!
“Other benefits include quieter operation, lighter, more efficient, simpler
to use tools that are also cheaper to run and demand minimal routine
maintenance,” Sally explained.

Gaining traction
Experience has shown that contractors are used to their petrol powered
equipment and are more reluctant to make the switch. Recognising the
trend, Sally Perini has changed tack.
“I am starting to target the people who use lawn and garden
maintenance services/contractors and who use garden maintenance crews,
for example Councils, crematoriums, hospitals, business parks, universities
etc.
“If I can convince the Sustainability Officer or Mayor of a Council
that their grounds maintenance should be done by battery powered
equipment, then they can encourage their grounds maintenance crews to
make the switch,” she said.
“Some gardeners have been inspired by exposure to Zeromow to
change over their entire range of equipment, in one case a chap had
sustained nerve damage from petrol machinery vibrations and preferred
the lighter battery powered hedge trimmer which has minimal vibrations
for all the right reasons. Smart chap!”
She said one user had commented, “More things tend to go wrong
with petrol powered equipment, and oil changes are necessary but messy,
there’s a lot of maintenance and fumes. The battery powered versions are
much more convenient and they are far easier to start up.”
Other borrowers have echoed the sentiments.
It’s a positive beginning, says Sally who is keen to encourage a greater
switch to battery powered technology. “Even if users replace just one tool
to begin with it is a good start, they will realise the benefits then hopefully
further extend the range.
“As far as I’m concerned we face a climate emergency so all efforts
help, and Zeromow is a good use of my time and money,” said the
philanthropist who self-funds the business and at the time of speaking

was gearing up for a Zeromow display at the Sydney Home Show that
expects in excess of 32,000 visitors. An ideal venue to spread the word.
The concept appears to be catching on in other quarters; several local
garden equipment dealers have started lending battery-powered tools free
of charge.
And it appears some garden maintenance businesses have chosen to
install solar panels on their vehicles or trailers to help power batteries used
in machinery.
In other positive moves, Sally notes, the government is phasing in
emissions standards on outdoor equipment which will hopefully help to
change the mindset.

How Zeromow operates
Zeromow provides free short-term loan of cordless battery
powered equipment to garden contractors and mowing/landscape
businesses.
Fast chargers, long-life battery backpacks, harnesses and battery
belts are also provided on request.
Contractors simply sign a short-term hire agreement and pay
nothing provided the equipment is returned in the original condition.
Sally Perini delivers the Zeromow equipment and collects it at the
end of the loan period.
Currently Zeromow’s loan service operates in the greater Sydney
area.

PROBLEM
SOLVED
Battery energy storage systems that make the complex simple

Understanding the value and benefits of any industrial battery energy
storage system (BESS) can be complicated to navigate. To help you make
sense of your energy storage needs, our team guides you through the
complexity that is BESS, providing demonstrated best practice and sound
advice. And since all our systems are designed and built in Australia, you
can count on our delivery and support programs to provide ongoing value
to your business.
To learn about our team of problem solvers and how we can meet your
battery energy storage needs, visit our website.
For enquiries call 1300 364 877
www.intelepower.com.au/problem-solved

The first Choice for Stored Energy Solutions

HOME GROWN TECHNOLOGY

AERL and MPPT: a great Australian story
Here we take a look
at the rebirth of the
Australian Energy
Research Laboratories
which was co-founded
by Stuart Watkinson
who developed the
world’s first Maximum
Power Point Tracker
Solar Regulator.
Today his legacy
lives on through his
son Peter who is
steering technical
developments.

Peter Watkinson is now
running the family business

TODAY MPPTs ARE COMMONLY FOUND in solar PV
systems of all sizes across the globe, but did you
know that an Australian electrical engineer takes
credit for the invention?
Back in the mid 1980s Brisbane engineering
mastermind Stuart Watkinson developed what
became known as the ‘Power Optimizer’, namely the
world’s first truly universal Maximum Power Point
Tracker (MPPT).
It was hailed as a revolutionary solution to a
complex problem and went on to be successfully
commercialised as the AERL MAXIMIZER™, gaining
worldwide interest and use.
Tragically Stuart died in 2008 leaving behind a wife
and young family including 11-year-old son Peter.
One decade on and it is evident Peter has inherited
the talent, drive, determination of his father. He
recently took over the company and is rebooting
operations with another ‘world beating’ MPPT
development.

“MPPT
technology was
developed here
in Australia
all those
years ago, yet
most of our
Australian
installations
use products
developed and
manufactured
internationally
… that’s
something I
firmly believe
we can help
change.”
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We caught up with Peter to find out his
aspirations, and in the process learnt that despite his
tender years – he’s just 21 – he already has under
his belt a successful venture, having left school
after grade 10 to launch his own tech company
specialising in online video game multiplayer server
platforms.
Peter recruited and managed a team of more
than 25 people worldwide for product development,
systems administration, community management
and player recruitment, and hit a sweet spot: the
venture clocked over 750,000 registered players and
in the process achieved decent revenues.
“At its peak, Extronus had over 1500 simultaneous
players online, generating monthly revenues in a
range that ranked it among the most successful
single-owner faction servers globally,” Peter
explained.
He hadn’t taken much interest in the family
business AERL; however when his mother, who had
taken over the business after his father passed away,
announced plans to retire late last year something
tweaked his interest, Peter told Solar & Storage.
So he agreed to step in to AERL which is home
to a small team and is in the process of ramping up
production to keep up with demand.
The team which incudes a production manager is
also “working on some seriously futuristic stuff that is
going to shake things up down the track” said Peter.
He was reluctant to provide more details as patents
are yet to be filed.
Meantime AERL’s next generation compliant
charge controllers are due for imminent release.
The new CoolMax SRX controllers have been
designed to be compliant with the IEC62109-1
standard for power conversion equipment required
here in Australia by AUS/NZS 5033:2014.
“AERL has always been one for function over form
but as we’ve grown we’ve come to understand that
the visual appeal of a product is also very important,
especially to the end users who have to look at it on
a regular basis!” Peter said.
“As such, AERL has recently undergone a complete
branding overhaul to bring the company’s image
into the 21st century. This new direction also extends
to our design philosophy and can be seen in the
sleek new look of our upcoming SRX controllers.”
He explained the new controllers also feature
multiple communication protocols for use with
smart lithium battery options, a five-year warranty,
intelligent tracking algorithms “and the industry
leading efficiencies AERL is known for”.
“Some would say I’m a bit of a workaholic but I
certainly can’t take all the credit. AERL has a small
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but fantastic team who have been hard at work on
the project – a new MPPT offering that’s current and
competitive with the international options.”
Referencing the ground breaking achievements
of his father, Peter said “MPPT technology was
developed here in Australia all those years ago, yet
most of our Australian installations use products
developed and manufactured internationally …
that’s something I firmly believe we can help change
by offering a great Australian alternative.”
The new SRX will compete directly with offerings
from Victron, Outback Power and Schneider Electric.
“There’s no doubt that it’ll be a challenge, but
we’re confident we’ll be able to give them a run for
their money with the support of Australian installers
familiar with the AERL brand,” said Peter who is also
studying Business and Computer Science at QUT in
Brisbane.
“Balancing work and study comes with challenges,
but being able to apply new strategies and ideas as
they’re taught in the classroom presents numerous
benefits, especially in regard to staying up to date
with industry and technological trends.”
In Peter’s case, he’s not simply staying up to date
but sitting in the driver’s seat, and is on the road to
matching his father’s prodigious achievements.

Evolution of the MPPT solar charge controller and birth
of Australian Energy Research Laboratories (AERL)
After the completion his thesis The
Generation of Electricity from Solar Energy,
Stuart Watkinson devised an electronic
unit that would extract maximum electrical
power from a 400 W PV array and deliver it
to a DC electric motor to assist in propelling
a 4-rider pushbike ‘Solar Tandem’.
The experiment intended to prove that a
hybrid system of human and photovoltaic
[PV] energy could eliminate the need for
conventional batteries, while minimising
the size of the PV array required for a given
application.
Stuart subsequently filed the provisional
patent for his invention, the first
MAXIMIZER™ MPPT Solar Charge Controller
which he named the ‘Power Optimizer’.
The device leveraged a remarkable and
little known electrical relationship that exists
between solar photovoltaic cells and provided
a comparatively simple, innovative solution to
an otherwise very complex problem.

Explaining how the MAXIMIZER™
worked, Stuart used an analogy with
motor vehicles saying “The MAXIMIZER™
is to photovoltaics what a perfect gearbox
is to the automobile” using high-reliability,
solid-state power electronics to perform
a high-speed variable DC-to-DC electrical
impedance matching conversion.
Subsequent design breakthroughs led to
what would known as the first MPPT Solar
Charge Controller, and in late 1985 Stuart
co-founded Australian Energy Research
Laboratories and went on to launch the
first generation MAXIMIZER™ range –
the world’s first range of commercially
available photo-voltaic Maximum Power
Point Tracking Solar Charge Controllers
which dramatically increased the efficiency
of power systems using PV cells as energy
resources.
Soon AERL MAXIMIZER™ MPPTs were
being shipped around the globe.
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Driving the DC Bus into
Large-scale Solar
Spanning three
decades of operations
in Australia, Sicame’s
core business has
been the design
and manufacture of
insulation piercing
connectors in the
utility industry. The
company is now
expanding its base
and servicing the
flourishing solar
energy industry.
Installation of IPC harness and
(lower image) DC bus installation

Reducing costs and increasing
reliability of DC reticulation
Within the large-scale solar revolution underway
in Australia there is a drive to reduce onsite labour,
CPDandPROMO
material costs,
DC losses while increasing
design and installation reliability. Sicame Australia
has engineered a DC Bus solution to address
these four key factors along with waterproofing
and UV stability for large-scale solar design
and construction. Sicame’s insulation piercing
technology has been adapted for solar DC
reticulation which allows fast and efficient string
connections onto the DC Bus conductor while
eliminating high resistance connections.

Supporting local jobs and
manufacturing
Specialising in equipment and fittings for use
on LVABC and XLPE distribution systems, Sicame
products and equipment are used to build and
maintain above and below ground electrical
networks all over Australia. Sicame’s electrical
connectors designed with insulation piercing
technology are sought after on networks where
XLPE cabling is used, with the fittings providing
users with an easy to install, weatherproof
connector and ensuring a reliable, long-term
electrical connection.
Another attribute is Sicame’s local manufacturing
and design capabilities at the company’s Yatala,

Queensland head office facility. Local manufacturing
capabilities (in addition to 70 production staff)
enable Sicame to construct solutions required by
customers and to offer support in real time.
Sicame is accredited to ISO 14001 and 9001
quality and environmental standards. The wellequipped laboratory and testing facility enables
R & D and engineering staff to conduct research and
development that helps Sicame deliver cutting edge
products and solutions.

Reducing losses and construction
programs
The Sicame IPC Harness system offers the EPC
up to a 15 per cent savings on both materials
and labour compared to a combiner box DC
reticulation, and increases generation efficiency
by reducing DC string cables by up to 30 per cent.
Site workflow is improved due to the elimination of
underground trenching, reducing the complexity of
the construction program. Sicame also understands
the intricacies of project business, in particular
solar design and construction contracts, and has
developed a turnkey DC system that includes the
DC Isolation boxes (DCIBs). The DCIBs are modular
in design, which means complete customisation
at no additional cost. The DC Boxes are completely
populated and manufactured by Seifel in the
group’s French factory.

Reliability in supply
Sicame has supplied its solar system for sites
ranging from 0.5 MW to 148 MW (with scope for
larger projects in the near future) and provided
customers with onsite support for installation
procedures and training. By building long-term
client relationships and with its commitment to
aftersales support, Sicame aims to bridge the gap
between the manufacturing process and the EPC
contractor. Complete engineering drawings and a
full set of project specific deliverables are delivered.
The entire process is managed by in-house project
and engineering teams.
Sicame looks forward to fully exploring the range
of solutions that it can offer the rapidly expanding
solar industry.
www.sicame.com.au

Opinions expressed on this page are not necessarily those of the Australian Solar Council
Opinions expressed on this page are not necessarily those of the Smart Energy Council
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Fronius helps CSU achieve carbon
neutral status
FRONIUS is involved in a number of projects within Australia, among
them the 1.77 MW solar PV system at Charles Sturt University
developed by Todae Solar.
The installation includes 41 Fronius Eco and 18 Fronius Symo
Inverters.
Spread across 11 buildings, this is one of the largest rooftop
PV systems in Australia. The 6012 panels
produce approximately 2.62 mWh of power
covering 20 per cent of CSU’s electricity bill.
The system is helping to reduce
greenhouse gas emissions by 2513 tonnes
per year at CSU which proudly claims its
place as Australia’s first certified Carbon
Neutral University.

CREATING INVESTMENT OPPORTUNITIES IN
LOW CARBON INFRASTRUCTURE

Kilara’s vision is to transform food and energy production systems and ensure that they are resilient, regenerative
and ecologically responsible. We achieve this vision by creating and pursuing investment opportunities in low carbon
infrastructure, which includes soil/land, water and energy.
Kilara is a project developer and fund manager dedicated to providing investment opportunities that provide a commercial
return together with carbon drawdown and emission reduction outcomes. Kilara has established its platform to develop
a portfolio of real assets and private equity businesses capable of sustainably feeding the growing global population
and contributing to a significant reduction in global emissions via carbon sequestration and other initiatives, including
renewable energy generation to “green the food chain”.
Kilara has evolved and is underpinned by the experience and achievements of two prominent Australian family offices –
5 Pillars Capital (the family office of Ben Krasnostein & Cassy Liberman) & Colindale (the family office of Andy Cosh). We
value relationships, deep engagement with stakeholders and forging development and investment partnerships to deliver
our stated goals, including competitive and compelling financial returns for our investors.
For further information about Kilara Capital, please contact:
Ben Krasnostein, Managing Director
5|125 High Street, Prahran VIC 3181
P: +61 3 9521 3876
E: enquiries@kilaracapital.com
W: www.kilaracapital.com
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Sungrow launches
Crystal G2 Series
Sungrow has brought
two new products to
the Australian market in
2018, and these were on
display for the first time at
the One Stop Warehouse
stand at the Smart Energy
exhibition in April.

Sungrow’s new grid-connected, PV inverter
series, ‘Crystal G2’, consists of the SG2K-S,
SG2K5-S, SG3K-S, SG3K-D and SG5K-D, and
the energy storage system (ESS) PowCube 4.8.
The new generation products widely adopt
CPD PROMO
the aluminium alloy die casting enclosure,
coming in elegant metallic grey housing and
providing anti-corrosion ability.
With five power ratings ranging from 2 kW
to 5 kW, the new grid-connected inverters are
lighter and more compact than before, with the
performance and higher efficiency leading to
more yield.
The system contains plug and play
installation, and simple and fast commissioning
via the integrated LCD or an app to minimise the
time and initial site installation cost.

ESS PowCube
The Sungrow ESS PowCube is a virtual ‘all-inone’ system featuring the brand new hybrid
inverter, SH5K-20, and up to three SBP4K8
battery packs.

The prismatic battery cells are manufactured
by Samsung SDI, one of the world’s largest
lithium battery providers.
The integrated multi-level protection and
creative smart hibernation technology of
PowCube maintains the battery’s state of health
and maximises the usable energy of the ESS.
The separate design of the ESS brings a
smaller footprint and greater flexibility for
installation. PowCube can be installed either
indoors or outdoors thanks to the high IP rating
of both the battery (IP55) and the inverter
(IP65).
With an optimised EMS, customised battery
usage strategies and in-built smart load control,
PowCube is suitable for both new installations
and retrofitting solar systems to make the most
of residential solar PV systems under different
electricity tariffs and solar FiTs, and to backup
home energy supplies in the event of a blackout.
The future-proof design is ready and is
compatible with existing products for energy
trading and other smart features with thirdparty external energy management systems
(EMS) to maximise the payback on the
investment.
With the Sungrow smart energy meter
connected, which is compatible with both the
grid-connected inverter and the hybrid inverter,
the solar system can control the feed-in power
as the DNSP requires, and manage/monitor the
power flow of the house.
A three-phase meter is available as an
optional accessory to increase the selfconsumption of a three-phase property.
Local WiFi access mode and free online
monitoring provides easy access to the system
via the LCD, smart phone or laptop, so details
including system status, solar power, battery
power, power consumption are available at a
glance.
Local and remote firmware updates make
it easy for system upgrades to accommodate
additional smart features.
For more information contact Sungrow
at info@sungrowpower.com.au or 1800
SUNGROW (786 476) or visit One Stop
Warehouse www.onestopwarehouse.com.au

Opinions expressed on this page are not necessarily those of the Australian Solar Council
Opinions expressed on this page are not necessarily those of the Smart Energy Council
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The energy revolution is
happening. Australia needs to
reach zero net emissions by 2050.
Like you, we’re invested in Australia’s energy future.
Australians want cleaner, cheaper power from renewables.
We can help you gain deep insight into your audience, develop
a core value proposition and tell your story to the right people.
Having a well-executed communications strategy is one of the
keys to success of your entire business. We connect with
people using cutting edge approaches to media, digital
engagement, production, advertising and crisis management.
We understand consumers and voters, we know the energy
market, and we influence politics and policy.

Together we can make an impact.

We are Essential.
The only agency
you’ll ever need.
Call 03 9929 9999
Visit essentialmedia.com.au

INVERTER MARKET

Which inverter?
GTM RESEARCH RECENTLY RELEASED a report
on global solar inverter market shares and
shipments in 2017, which revealed the
global inverter market grew 23 per cent by
volume and 11 per cent by revenue.
Also notable in 2017 was that global
shipments of three-phase string inverters
exceeded central inverters for the first time.
According to GTM the market shares of the
top solar inverter vendors were as follows:
Huawei (26.4 per cent), Sungrow (16.7 per
cent), SMA (8.7 per cent), ABB (5.6 per cent).
Schneider Electric came in at number eight
of the top ten with 2.6 per cent share and
SolarEdge Technologies scraped in with 2.5
per cent.
The year 2017 witnessed a record
98.563 GW of solar inverter shipments, with
23 per cent growth compared with 2016.
The top-20 vendors shipped more than 1
GW of products, accounting for 93 per cent
of global shipments, which according to GTM
is the highest since it started tracking market
dynamics in 2010.
The concentrating market has reinforced
the ‘Matthew effect’ in that top vendors with
accumulated advantages continue to expand
fast. The top four solar inverter vendors have
maintained the ranking from 2015 to 2017,
with Huawei on top of the list for three years
in a row.

Market segments
Three-phase string inverter shipments reached
46.233 GW in 2017, growing 49 per cent
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advanced, high efficiency panels, string
inverters comprise than 80 per cent of inverters
found in power plants.
The GTM report is also a proof that string
inverters have become the mainstream for
large ground-mounted power plants, says
Huawei which boasts 180,000 employees
worldwide, and 80,000 involved in R&D.
Operating in more than 170 countries, the
high-tech company whose mission is “to bring
digital to every person, home and organisation
for a fully connected, intelligent world” ranks
83 on the Fortune Global 500 index.

Elliot Shen, GM of
Huawei Smart PV
Business in Australia

year-over-year. Central inverter shipments
reached 42.382 GW, slipping below string
inverters for the first time, and by almost 4
GW.
In related developments, maximum power
point tracking (MPPT) technology has enabled
string inverters to achieve a better performance
in energy yields, adaptability to complex
environments, management granularity,
reliability, and maintenance costs.
The credentials have earned MPPT greater
popularity in large ground-mounted power
plants.
Within China’s Top Runner program that
promotes the development of technologically

Back in 2004 Huawei established its
presence in Australia and the staff of 20 has
since grown to 800 across all its electronic
market segments.
At the Smart Energy Show In April Huawei
proudly launched its FusionHome Smart Energy
Solution.
Steven Zhou, General Manager for Huawei
Smart PV Business Residential Solution,
explained that Huawei has integrated the latest
digital and internet technology with residential
solar technology to produce the latest
SUN2000-L inverter 2KTL to 5KTL, optimiser
and safety box.
He described the system as an optimised PV
power generator, a one-fits-all solution with
flexible design and easy installation features,
and explained the SUN2000-L residential
inverter’s five innovations help solve the
challenges facing the Australian solar market.
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ARENA AND CEFC DEVELOPMENTS

Innovation on show
Solar and storage applications are increasingly ingenious and resourceful, as can be seen in some of the
more recent projects backed by ARENA and the CEFC.

Solar power and drinking water
ARENA has embarked on an Australian-first trial of drinking water
systems that produce clean drinking water from moisture drawn
directly from the air using a combination of solar PV with solar thermal
technology
ARENA is providing $420,000 in funding to the $821,500 project led
by US-based Zero Mass Water to deploy 150 of its solar-powered SOURCE
drinking water systems at sites across Australia including airports, cafes,
community centres, commercial buildings and sustainable properties.
The SOURCE hydropanels which are infrastructure free with no external
electricity or water required for operation can produce up to five litres
of clean drinking water on a typical day, enough water to displace over
20,000 plastic water bottles over 15 years.
With the community’s greater awareness and abhorrence of single
use containers, that is no insignificant contribution. Combine rural

SOURCE hydropanels provide a renewable, infrastructure-free
water solution to the driest inhabited continent on earth.

communities with limited access to clean drinking water or electricity, or
during droughts and SOURCE becomes a valuable resource.
www.zeromasswater.com

System security

Pop up PV

ARENA recently launched a $7 million funding initiative focused on
trialling how solar parks, wind farms or enabling technologies such
as batteries can provide grid stability and security services.
The agency is now on the look out for projects that offer new
opportunities for renewable and supporting technologies such as
system strength provision, frequency control ancillary services, fast
frequency response, inertia provision and measurement and other
services that may enhance system security.
Successfully demonstrations of the power of renewables to stabilise
fluctuations in frequency and voltage can help pave the way for more
renewables to join the grid, and successful pilot projects will save
consumers money and create new revenue streams for solar, wind and
battery operators, ARENA says.
(Oh the irony: as we were writing this story our offices suffered a
45-minute power outage. Luckily the laptop battery was fully charged
at the time.)

Pop-up mobile solar PV could soon replace diesel generators as
temporary power supply for military operations, disaster relief efforts and
music festivals, humanitarian operations, construction and temporary
network augmentation thanks to the rapidly redeployable Container Roll
Out Solar System (CROSS) devised by Canberra-based ECLIPS Engineering.
The factory assembled, relocatable solar array systems delivered in
minutes ready
for connection to
an inverter come
with a maximum
output of 2175 W
and 4350 W.
ARENA
has pledged
$290,000 toward
the $703,468
project.

For further information and to apply visit www.arena.gov.au/funding

Solar garden

Clean energy start-ups

ARENA is supporting a feasibility study
conducted by the University of Technology
Sydney’s Institute of Sustainable Futures
(that could allow the third of Australians
who rent or live in apartments to access
the benefits of rooftop solar.
A solar garden is the term given
to a centralised solar array that offers
consumers the opportunity to purchase
or lease solar panels, with the electricity
generated credited to the customer’s
energy bill.
Visit www.arena.gov.au

The Clean Energy Finance Corporation (CEFC) and clean energy
business accelerator EnergyLab are providing a range of support
for four new innovative clean energy start-ups:
• Cirlution – which has developed a scheme to capture the
maximum value from food waste and convert it into clean
energy and heat
• Charge Cube – which has created an affordable small modular
solar battery system, suitable for developing countries
• Fluxpower – which is developing an electricity payments
network to reward demand response in real time, working with
electricity generators, retailers and end users, and
• Sunshine Cycles – which delivers solar-powered rechargeable
electric bikes from self-serve pods, reducing vehicle emissions.
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Building a new norm

Reducing emissions

The CEFC has joined forced with developer Mirvac to allow more
first and new home buyers in Sydney and Brisbane access to stateof-the-art clean energy homes of the future, with a range of clean
energy initiatives embedded in the build in three new masterplanned
residential communities.
The 300 family homes in the communities will feature in-built,
ready-to-operate 5.1 kW rooftop solar systems, paired with 10 kWh
battery systems that will meet up to 90 per cent of a typical
household’s energy consumption. High-grade insulation, LED lighting
and energy efficient appliances will also form part of the template
that sets a new standard in new residences.

Effective measures to tackle Australia’s rising emissions levels are
crucial, and in a far-reaching project the $12 billion IFM Australian
Infrastructure Fund – Australia’s largest – has teamed with the CEFC to
reduce carbon emissions.
CEFC chief executive Ian Learmonth explained their work with IFM
Investors will target “comprehensive and sustained improvements to the
carbon footprint of some of our most important infrastructure assets”
including Ausgrid, Brisbane and Melbourne Airports, Sydney’s Port Botany
and the Port of Brisbane. The end game is to “enhance benchmarks and
transparency around infrastructure emissions, so that we can deliver a
step change in the emissions profile of our national infrastructure”.

Large-scale commercial precincts

The CEFC mission

In a similar move to the above, the CEFC and Lendlease are targeting
a new standard of sustainability in large-scale commercial precincts,
targeting the delivery of net zero carbon emissions from a $4.5 billion
commercial property portfolio in Melbourne CBD from 2025.
The CEFC is committing up to $100 million in equity to the
Australian Prime Property Fund (Commercial) managed by Lendlease
that invests in prime commercial properties and was rated the world’s
most sustainable real estate fund in 2014, 2015 and 2017.

A reminder here that the CEFC is a specialist clean energy
financier investing in projects with the strongest potential for
decarbonisation, including low carbon electricity, such as solar,
wind, battery storage and bioenergy; ambitious energy efficiency,
such as property, infrastructure, manufacturing and agribusiness;
and electrification and fuel switching such as vehicles and biofuels.
www.cefc.com.au

RESIDENTIAL PV INVERTER
2kW-5kW with single or dual MPPTs
RESIDENTIAL HYBRID INVERTER
5kW with up to 14.4kWh battery packs

CLIMATE COUNCIL

Cutting Pollution
The Climate Council has called for
“deep pollution cuts” from the
electricity sector in order to limit
global temperature rises and tackle
climate change.
That was one of several key
findings in the report Clean and
Reliable Power: Roadmap to a
Renewable Future that stated carbon
pollution needs to be slashed from
the electricity sector by 60 per cent
by 2030, and targets ratcheted up
over time.
“Australia’s electricity sector needs
plans in place to reach net zero
emissions well before 2050. This is
in line with National Energy Market
state and territory commitments,”
the report stated.
“To have any effect on carbon
pollution (and not just add
bureaucratic red tape), any NEM
wide emissions target for 2030
and beyond must meet or exceed
the total level of state and territory
targets.
“Australia must achieve a
minimum of 50 to 70 per cent
renewable energy across Australia
by 2030.”
The Climate Council says a credible
reliable climate and energy policy
needs to encourage investment in
new clean power supply – when and
where needed – well in advance of
coal closures, and not place reliability
in the hands of ageing coal and gas
generators.
The main thrusts of the report
that was reviewed by Oliver Yates
(Member Smart Energy Council), Tim
Buckley (Director of Energy Finance
Studies, IEEFA), Simon Holmes à Court

“Australia must
achieve a minimum
of 50 to 70 per cent
renewable energy
across Australia
by 2030.”
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(Senior Advisor to the Energy Transition Hub at
Melbourne University), and energy expert Dr
Hugh Saddler, are as follows:
• The Federal Government’s proposed National
Energy Guarantee (NEG) risks derailing
Australia’s booming renewable energy and
storage sector.
• The NEG will not do enough to reduce
Australia’s rising greenhouse gas emissions
and tackle climate change.
• The NEG has misdiagnosed a reliability
problem for the national energy grid,
Australia’s power supply is highly reliable.

• Australia’s transition to a future powered
by clean, affordable and reliable renewable
energy and storage is underway, driven by
the Renewable Energy Target and state and
territory policies.
Quick, decisive national action is required by
Australia to tackle climate change effectively.
The report establishes key policy principles for
assessing the merits or flaws of any climate and
energy policy. The report also provides a critique
of the proposed National Energy Guarantee
(NEG) based on these policy principles, and is
neatly presented in the infographic on this page.
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Enlightened mass: Rooftop PV “makes
good business sense”
The total capacity of solar installations on businesses has more than
doubled since the start of 2016, and now more than 40,000 businesses
across Australia ranging from agricultural organisations to healthcare
facilities are reaping the benefits of investing in renewable energy.
The Climate Council’s latest study also found the renewable energy
boom is fuelled by the falling price of wind and solar, which are now the
cheapest types of new-build generation.
The report Renewables & Business: Cutting Prices & Pollution shows
businesses in Australia and around the world are taking back control of
their power bills by directly investing in renewable energy and storage,
which can provide an affordable, reliable and clean supply of electricity.
The report says the rising cost of energy is the leading concern for
Australian businesses over the next ten years; gas prices have tripled over
the past five years and electricity prices for residential and small business
users have increased by 80 per cent to 90 per cent in just one decade.
Australia is experiencing a renewables and battery storage boom,
with over 5,000 MW of renewable energy projects like wind and solar
farms under construction in 2018, and wind and solar prices have fallen
significantly in the past decade and are now the cheapest type of newbuild generation (far cheaper than a new coal power station).

Australian businesses are turning to renewable energy to take control of
their power bills, and installations of solar have increased by 60 per cent
over 2016 and 2017, with over 40,000 commercial systems now installed
in Australia. Interestingly, eight in ten Australians believe big business
should be using renewable energy.

+61 3 9795 9601

+61 3 9021 7788

info@risenenergy.com.au
www.risenenergy.com.au

The Power of Rising Value

Unit 35, 15 Ricketts Road, Mount Waverley Vic 3149

- Supply

- Invest

- Build

- Operate

SUSTAINABLE SCHOOLS

Solar PV for Australian schools
Darryn Van Hout
of Australian Solar
Quotes says schools
and universities are
great candidates for
rooftop solar PV.

THE COST OF ELECTRICITY is one of the major

in bushland in South Australia hopes to become an

school buildings are designed with flat, large

outstanding model for sustainability with its 100 per

rooftops that are perfect for the installation of

cent solar energy powered farm.

solar thermal or solar PV systems, providing the
opportunity to offset high energy bills.
Many educational facilities also feature expansive
parking lots that could also be installed with solar

“Electricity costs
are high in many
Australian school
districts. However,
the opportunity to

that can be integrated with a battery storage pack

Large campuses with extensive vacant land can
convert unused space into solar farms to maximise
their electricity output and reap the benefits of
renewable energy.
Besides saving money, solar PV systems enable
institutions to reduce their carbon footprint and
become greener, cleaner and eco-friendly while

opportunity to teach students about the advantages

money on monthly

of renewable energy.

bills has given

administrators are already exploring the viability of

energy for their
power needs.”
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On completion, the project is expected to help

parked vehicles from the hot sun.

spaces while saving

consider solar

scale renewable energy project last year.

panels to harness the sun’s energy, while protecting

generating energy.

more reason to

The tiny Kangaroo Inn Area School located 360
kilometres south east of Adelaide initiated a large-

students design and develop a solar system array

maximise available

administrators

In one example, a small regional school nestled

expenses in a school’s budget; however many

Solar power in Australian schools also provides an

Fortunately, an increasing number of school
renewables.

to run pumps installed to resupply water across the
fish farm.
Two schools in New South Wales are also setting
the pace in the world of school photovoltaic energy,
thanks to their innovative self-powering classrooms
that are capable of taking an entire school off the
electricity grid.
Funded by the federal government through
ARENA, the state-of-the-art classrooms have
been constructed and rolled out for trials at St
Christopher’s Catholic Primary School in the south
western region of Sydney, and at Dapto High School
on the outskirts of Wollongong.
Built by Sydney-based Hivve, the portable
and highly sustainable modular classrooms are
energy efficient with solar PV panels and smart

Australian solar schools in a
class of their own

electricity metering, data capture management and

Thanks to the growing interest in renewables and

communication.

technology such as CO2 monitoring, real-time

increasing economic viability of solar PV, there’s an

This system enables schools to closely monitor

upswing in solar PV at schools across various states.

energy consumption, regulate indoor temperature,
Continued over page
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TAKE CONTROL
OF YOUR ELECTRICITY BILL!
Lease & invest in Solar today!

• Flexible terms up to 15 year available*
• Flexible, fit-for-purpose solutions
• Australia wide

1 SPENT

WITH
HARVEY NORMAN
COMMERCIAL DIVISION

• Preserve your capital
• Potential tax advantages

$

72 ,000

QANTAS FREQUENT

FLYER POINTS
you could redeem

Return Business Classic Flight Reward
from SYDNEY to AUCKLAND
(plus taxes, fees & carrier charges)
Approved customers only.
Terms & Conditions apply.

• Fully supplied and installed
1300 948 283
NSW SYDNEY
15-21 Atkinson Rd, Taren Pt NSW

NSW SOUTH COAST
4/5, 34 Quinns Ln, Nowra NSW

1
QANTAS
POINT

* Depending on the counter-part
& clients borrowing capacity.

tpsolar@au.harveynorman.com
www.harveynormancommercialsolar.com.au
NSW CENTRAL COAST
25 Kangoo Road, Somersby NSW

ACT CANBERRA
31 Dacre Street, Mitchell ACT

Druin Pty Ltd As Trustee for Druin No.3 Trust – Trading As Harvey Norman Commercial Division Solar® ACN 003 062 379 ABN 11 530 188 684.
Harvey Norman Commercial Division is operated by an independent franchisee.

Mind matters
Professor Brian Cox, experimental
physicist, TV presenter and former
rock star, is critical of “post-factual
politics” – large
sectors of society
ignoring crucial
issues such as
climate change
and waterway
pollution – and
says the best
thing people can
do to help combat
climate change
and protect the planet is simple,
vote: “We get the politicians that we
deserve, and if we don’t vote, then we
don’t change things.”

Bill McKibben, American environmentalist,
author, co-founder of 350.org and
journalist who has written extensively
on the impact of global warming
believes: “The problem for advocates
of renewables, and climate action more
broadly, is that winning slowly on climate
change is the same as losing.”
UNSW Professor Martin Green thinks: “The key
issue facing the smart industry sector is probably
the political situation in Australia. We have a large
group of politicians who are sticking their heads
in sand and living in the past [but] we have to
hope they will realise that we are in the midst of
an energy transition, and that holding on to old
fashioned views and things that worked in the past
fails to position Australia for the best possible
future. It’s important to work together so that we have a voice that
cannot be ignored, the more that realise the energy transformation that is
underway and the potential of low carbon energies, the better.”

Continued from page 54
enhance quality of air and maintain an environment that is conducive to
learning.
The Hivve-inspired classrooms maximise acoustics, layout and natural
light, which benefit students. A recent study revealed that well designed
classrooms enhance the mood, creativity, attention span and performance
of students.

Sustainable electricity output
On average, school classrooms use 3800 kWh of energy per year. With a
projected energy production of 7600 kWh annually, classrooms designed
by Hivve produce sufficient energy to power operations and deliver excess
energy to power additional classrooms.
According to St Christopher’s Headmaster Tony Boyd, there are clear
signs that the school’s classroom might easily surpass the benchmark and
hopes the trial project will create increased awareness about renewable
energy generation.
ARENA chief executive Ivor Frischknecht commented on the great
potential for public schools in Australia to not only learn more about
renewables and energy efficiency but also become grid independent.
Educational institutions considering investing in solar PV panels will be
interested to learn that the new Marketplace Intel Report reveals larger
sized solar systems deliver a higher ROI; therefore schools and universities
that choose to go solar can reap substantial savings.
The amount of money a school can save by ‘going green’ depends on
location, the type of panel installed and energy demands.
School administrators considering solar energy systems can contact
Australian Solar Quotes which has experience in bringing cost-effective
solar PV systems to Australian schools.
www.australiansolarquotes.com.au
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—
New solar inverter series UNO-DM-PLUS
Efficient. Connected. Smart.

With the new line of residential inverters, UNO-DM-PLUS, the energy of the sun
becomes everything you need at home, every day and without losses. Easy to
install, simple to maintain and always connected, the UNO-DM-PLUS inverters,
available in power ratings from 1.2 to 6.0 kW, are a new energy that becomes true.
www.abb.com/solarinverters

POWER AND
PEOPLE AT
SMART ENERGY
SHOW 2018

OUR
THANKS TO
SPONSORS

“Member promotion, networking
and engagement remain core to
our functions.”
John Grimes, chief executive

Smart Energy Council
The National Voice of Solar, Storage and Smart Energy
THE SMART ENERGY COUNCIL is the peak industry body for the solar
industry in Australia.
We represent companies in solar hot water, large-scale solar thermal
concentrating plants, solar PV (at all scales), solar passive design and
energy-efficient materials.
We also represent solar customers and consumers and provide advice
to the federal and state governments and the public.
As a not for profit organisation we trace our history back to 1954 in
Australia.
The Smart Energy Council is committed to high-quality long-term solar
solutions.
All profits are ploughed back into the industry for and on
behalf of the industry.

Join the Smart Energy Council for brand
placement and marketing, keeping up with
competitors, alignment and credibility, market
intelligence and networking, and professional
and career development.
Want to know more or to sign up?
Contact Brett Thompson, Membership Sales
brett@smartenergy.org.au, 0402 181 250
www.smartenergy.org.au

Our programs and services are extensive, they include:
• Delivering Australia’s largest dedicated solar and storage
Conference and Exhibition
• Advocacy, lobbying and driving industry campaigns
• Professional development and webinars
• Industry training through the newly launched Smart Energy
Training Centre
• Networking events, roadshows and summits
• Leveraging market intelligence and consolidating data

• News and updates delivered by a quarterly Solar & Storage magazine
and fortnightly e-newsletter
• Helping deliver state and national smart energy policy
• Continuing to improve quality and safety of solar and battery storage
systems
• The Positive Quality program, Master Installers program, Installer
directory, Battery finder, and Product directory

The Smart Energy Council is committed to clean, efficient and affordable smart energy solutions
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Become a Master Installer Member
Use the Master Installer logo to strengthen your business brand

100 Express CPD Points - train online, wherever you are, at any time
Standards and other regulation changes, alerts and advice
Listing on our Master Installer directory – free sales leads
Keep up to date with new technology, products and solutions
Exclusive member only alerts and networking opportunities
Make compliance easy
Be recognised as a Master Installer - selling value, not just ‘sticker price’

To join please visit smartenergy.org.au, or
e: sales@smartenergy.org.au or T: 1300 768 204

Master Installer Membership
Our members help support a bright, affordable, clean
and smart energy future in Australia.
All proceeds go directly to our advocacy, programs and
project work which support industry quality, safety,
and a smart national energy policy.
Right to Vote
Access to Members Only Services & Resources
Complimentary Solar & Storage magazine 4 issues p.a.
Use of the Smart Energy Council Installer logo
Access to Members Only Services & Resources
Member discounts for SEC Events, Roadshows & Training
Solar Essentials
Solar Gold
*Annual Membership, March 2018

Master
Installer
$350

incl. GST

SOLAR, STORAGE AND SMART
ENERGY EVENTS
Intersolar North America 2018

Taiwan International Photovoltaic Exhibition
2018

10-12 July, San Francisco, California
www.intersolar.us

The 10th Guangzhou International Solar PV Exhibition
2018

19-21 September, Taipei, Taiwan
pv@taitra.org.tw

16-18 August, Guangzhou, China
www.pvguangzhou.com

6th International Photovoltaic Power
Generation Expo

The 11th International Photovoltaic Exposition

26-28 September, Osaka, Japan

29-31 August, Taipei, Taiwan
www.optotaiwan.com/solar

www.pvexpo-kansai.jp/en

6th International Conference on Green Energy & Expo
29-31 August, Toronto, Canada
greenenergy.conferenceseries.com

All-Energy Australia 2018
3-4 October, Melbourne
www.all-energy.com.au

The 13th AsiaSolar Photovoltaic Innovative Exhibition
& Cooperation Forum

Solar & Storage Live 2018

4-6 September, Shanghai, China
www.asiasolar.net

uk.solarenergyevents.com

Renewable Energy India Expo 2018

Dubai Solar Show 2018

18-20 September, Greater Noida, India
www.renewableenergyindiaexpo.com

www.dubaisolarshow.com

16-18 October, Birmingham, UK

23-25 October, Dubai, UAE

Want to reach thousands involved in solar and storage?

GIVE BRETT A CALL
DID YOU KNOW? Solar & Storage magazine is read by more than
20,000 industry professionals. Our readers include: PV solar designers
and installers, large-scale solar project contractors, manufacturers &
wholesalers, energy retailers, government representatives of all levels,
trainers, consultants and industry thought leaders.
If you would like to boost your presence among the smart energy
community across Australia, contact Brett Thompson.
Brett can also help you to highlight your brand at the industry’s leading
show, the Smart Energy Conference and Exhibition, which takes
place in Sydney on April 2 and 3, 2019.
Due to unprecedented demand at residential, commercial and
industrial-scale levels, the smart energy industry is advancing at a rapid
rate. Brett is here to help more companies right across the supply and
manufacturing chain to capitalise on more opportunities.
INCORPORATING THE
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Contact Brett on
0402 181 250 or
brett@smartenergy.org.au
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Smart Energy Council Corporate Members
For full listing of Smart Energy Council Members see www.smartenergy.org.au

PLATINUM MEMBERS

GOLD MEMBERS

SILVER MEMBERS

BRONZE MEMBERS
AC Solar Warehouse
Acstone Energy Group
Amplitude Consultants
Auspac Energy Technologies
Austra Energy
Australian All Energy Solutions
Aztech International
B&R Enclosures
Betta Batteries
BSA
Circular Solutions
CleanPeak Energy
Clean Technology Partners
Clenergy

Compliance Quarter
Crystal Solar Energy
CSA Services
DPA Solar
Dynamic Solar
earthconnect
Edson Global
Emerging Energy Solutions
Energy Smart Water.
Enervision Australia
FlexiGroup
Freshwater Group
Fronius Australia
global-roam

Governance Insight
Greenbox Energy
Greenlink Solar
Grid Edge
Helios Renewable Energy
Holding Redlich
Hybrid Aus
I Want Energy
Institute for Superconducting
and Electronic Materials
Island Solar
JSYCAPITAL
K&L Gates
Keemin

Kokam Co
Lithium Battery Systems
Log-On Electrical (MyPowerMP)
Metrowest Power Systems
MO Energy
Natural Solar
Navitus Solar
Nexen Energy Solutions
Onsite Energy Solutions
Optic Energi Australia
Orion
Platinum Solar & Electrical
Powerplus Solutions
Q-Cells Australia

QGE
Rainbow Power Company
REC Solar
Reposit Power
Revolusun power
Smart Renewables
Snapfrozen
Solar Calculator
Solar Hybrid Conversions
Solar Red
SolarEdge Technologies
SolarQuotes.com.au
Springers Solar
Standard Solar

Suntrix
SuperGreen Solutions
SWS Australia
Todae Solar
Unlimited Energy Australia
Velocity Electrical
Velocity Energy
Victron Energy B.V.
VRB Energy
Wattwatchers
Westgen
WINAICO Australia
Yingli Green Energy Australia
ZAPD Energy
Zeromow
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Solar industry Positive Quality™
and performance
THE SMART ENERGY COUNCIL’S Positive Quality™ program sets rigorous
standards that ensure manufacturers who achieve and maintain high
standards are singled out and recognised.
Two prominent panel makers: Jinko Solar and Risen Solar Technology
meet those high standards and proudly display the Positive Quality™ logo, a
symbol of manufacturing excellence, which sends a signal of confidence to
consumers.
Participating manufacturers are fully recognised, consumers enjoy peace
of mind and the industry’s reputation is strengthened, delivering Positive
Quality™ for all.
Australian consumers and businesses can have confidence in the quality
of the solar panels they are installing by looking out for the Positive
Quality™ Trustmark.
The Smart Energy Council developed the program because the generic
appearance of panels makes it difficult to determine good from bad, unless
an identification mark denotes otherwise. A logo that signifies superior
quality.
The Positive Quality™ program admits and endorses manufacturers
that are independently tested and verified through plant visits. The initial
assessment consists of a company’s entire manufacturing processes
undergoing independent and intensive inspection and testing.
This is carried out by the Smart Energy Council’s specially appointed
Positive Quality™ specialists in a three step process: Certification check

By displaying the Positive Quality™ logo solar companies convey
high standards in panel manufacturing to industry and consumers

and compliance with IEC and Australian standards; Factory inspection
with a 60-point check; and a Product quality check: appearance, IV, EL,
Hi-Pot, and leakage current.
Positive Quality™ participants’ premises are then inspected
at random every 12 weeks to ensure the continuity of those high
standards. All solar PV manufacturers of high quality can participate.

Contact Positive Quality™ Manager Brett Thompson
on 0402 181 250, email brett@smartenergy.org.au or
visit www.smartenergy.org.au
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/ Perfect Welding / Solar Energy / Perfect Charging

FRONIUS ECO.

MAXIMISE EFFICIENCY & SAVE ON COSTS
WITH HIGH POWER DENSITY, INSTALLATION
FLEXIBILITY & INTEGRATED COMPONENTS.
1 0 0 % re n

wa

e

SUN

b le e n e r g y

24HRS

www.24hoursofsun.com

Fronius Eco: 25.0-3-S – 27.0-3-S kW
/ The three-phase Fronius Eco in power categories 25.0 and 27.0 kW perfectly meets all
the requirements of large-scale installations. Thanks to its light weight and SnapINverter
mounting system, this transformerless device can be installed quickly and easily either
indoors or outdoors. This inverter range is setting new standards with its IP 66 protection
class. Visit www.fronius.com to find out more

