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EDITORIAL

FROM THE EDITOR

Y

ep, it’s hard work switching the world over to renewable
energy. For anyone out there who’s feeling a little drawn by it
all, let me stretch my bow and offer some help. For a start,
how about we look to modern literature for a little inspiration? We
have Ian McEwan’s Solar, which sees the protagonist visit the Arctic
Circle in search of evidence of global warming, and dear John
Updike’s The Witches of Eastwick, where a mysterious visitor to town
is convinced he’s on the verge of inventing solar-generating paint, if
you get my drift. “When can I paint my roof with kilowatts?” one of
the Lucifer-like Darryl van Horne’s three girlfriends asks him. But
try as he might he can never crack the molecular code (probably
because he spends too much time in his hot tub, with guests). “They
laughed at Leonardo. They laughed at Leibniz. They laughed at the
guy who invented the zipper, what the hell was his name?” Like
many a man with big ideas, van Horne goes broke and leaves town.
But cheer up, it’ll never happen here, right? Well, with a wall of
new wind and solar projects under construction the entire industry
should be keeping an eye on stress points. In this issue we hear from
AEMO about the connections puzzle (page 30) and cover panel
discussions where experts were pretty clear about dangers ahead
(pages 18 and 62). Yes, electric vehicles are only rarely visible on our
roads, but when they inevitably arrive demand for electricity will
surge (pages 42 to 48), and it’s a worry (page 64). Editorial board
member Dani Alexander’s research (page 36) will help.
So grab another coffee, have a read, scratch your chin … and let’s
get back to work. It’s not over yet!

Jeremy Chunn
EcoGeneration editor

THE ECOGENERATION EDITORIAL BOARD
Dani Alexander is a research principal at the University of Technology Sydney’s Institute
for Sustainable Futures. Her current research is investigating how to promote sustainable
solutions by leveraging demand management and renewable energy generation. Dani’s
experience is broad across policy, program management, governance and engagement.
Dani has managed projects at the Australian Renewable Energy Agency, the Second
Generation Biofuels R&D Program and the Australian Solar Institute.
Tristan Edis is the director analysis and advisory at Green Energy Markets, where he
helps clients understand and make informed decisions about renewable energy, energy
efficiency and other carbon abatement markets. His involvement in the clean energy
sector dates back more than a decade. He has been editor of Climate Spectator, a
research fellow at the Grattan Institute think tank, and worked for the Clean Energy
Council, Ernst & Young and the government’s Greenhouse Office.
Gero Farruggio is head of Australia for Rystad Energy, a role he accepted when
Rystad bought Sustainable Energy Research Analytics, a company he co-founded.
He is a former director of Wood Mackenzie Australia and Barlow Jonker and a
founding member of the group’s Asia-Pacific executive committee. He brings more
than 20 years’ industry and community service experience, including directorship,
senior management, consulting and advisory roles.
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Commissioned: 1,060MW solar/533MW storage
Under construction: 727MW solar/0MW storage
Project: 15,036MW solar/1,484MW storage
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Engineered for Resilience

As the #1 solar tracker in Australia, we take our job seriously.
Before, during, and into the sunset.
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Commissioned: 236MW solar/101MW storage
Under construction: 110MW solar/25MW storage
Project: 4,655MW solar/2,632MW storage
P +02 8459 7515
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E australia@nextracker.com
“Solar Beach” Australia, 39 East Esplanade, Suite 303/304, Manly
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Manton Dam
Batchelor

SOUTH AUSTRALIA
33 Bungala Phase 1
34 Bungala Phase 2
35 Whyalla (SSE) Stage 1
36 Peterborough
37 Yongala
38 Hope Valley Water
Treatment Plant
39 Christies Beach Waste
Water Treatment Plant
40 Glenelg Waste Water
Treatment Plant
41 Coober Pedy Renewable
Hybrid Project (solar)

jacobsworldwide
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1
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110
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480
369
330
300
280
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240
230
200
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176
160
150
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www.jasolar.com

Bolivar Water Treatment
Plant
Seaford Heights

QUEENSLAND
75 Daydream
76 Sun Metals Solar
77 Ross River Solar
78 Clare Solar
79 Clermont
80 Emerald (RES)
81 Hamilton Solar
82 Whitsunday
83 Hayman
84 Kidston Solar
85 Collinsville Solar
86 Oakey Solar
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100
75
68
57
57
50
50
42
25

87 Hughenden
88 Barcaldine
89 Chinchilla
90 Kennedy Energy Park
91 Longreach Solar
92 Sunshine Coast Solar Farm
93 Barcaldine II
94 Lakeland I
95 Normanton
96 Chillamurra
97 Cannington
98 Weipa Solar Plant
99 Darling Downs Solar
100 Haughton Stage 1
101 Lilyvale
102 Yarranlea
103 Susan River Solar
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Commissioned: 246MW solar/55MW storage
Under construction: 494MW solar/20MW storage
Project: 3,150MW solar/554MW storage

blueshore
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313
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TASMANIA
Commissioned:
0MW solar/0MW storage
Under construction:
0MW solar/0MW storage
Project:
17MW solar/0MW storage

Technical asset management for renewable energy projects
info@blueshoreenergy.com.au
www.blueshoreenergy.com.au

+61 291 578 900

65
64
58
55
2000
1500
1000
800
800
550
400
350
350
300
280
270
265

121 Delga
122 Rodds Bay
123 Western Downs
124 Columboola
125 Comet
126 Gregory
127 Chances Plain
128 Haughton Stage 2
129 Haughton stage 3
130 Woolooga Energy Park
131 Blackwater
132 Beelbee
133 Chinchilla (SPA)
134 Aramara
135 Barunggam
136 Brigalow
137 Bluff Stage 1
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138 Bluff Stage 2
139 Munna Creek
140 Chinchilla (Hadstone)
141 Burdekin Solar Farm
142 Teebar Stages 2 & 3
143 Chinchilla (First Solar)
144 Emerald
145 Moura
146 Rollingstone
147 Rugby Run Stage 2
148 Crinum Creek
149 Upper Haughton
150 Baralaba
151 Collinsville North
152 Coppabella (EEW)
153 Dysart
154 Tieri
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100
100
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155 Dingo
156 Blue Water
157 Gladstone
158 Chewko
159 Mirani
160 Mareeba
161 Koberinga
162 Lakeland
163 Teebar
164 Nebo
165 Kelsey Creek
166 Kingaroy
167 Barcaldine Stage 2
168 Clare II
169 Collinsville Solar stage 2
170 Bowen
171 Glenella
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60
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40
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323 324
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172 Brigalow
173 Middlemount
174 Cloncurry
175 Dalby
176 Chinchilla (SPA) 2
177 Paget Solar Farm
178 Lakeland II
179 Ebenezer
180 Cubbie Stage 2
181 Cubbie Stage 1
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3
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NEW SOUTH WALES
182 Coleambally
183 Nyngan Solar
184 Moree Solar
185 Broken Hill Solar
186 Parkes Solar
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56
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187 Manildra Solar
188 Griffith Solar
189 Dubbo Solar
190 White Rock Solar
191 Gullen Solar Farm
192 Dareton
193 Shellharbour Centre
194 Limondale
195 Sunraysia Solar Farm
196 Finley
197 Nevertire
198 Beryl
199 Summerhill
200 New England
201 Walcha Energy Project
(solar)
202 Parkesbourne
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203 Sundown
204 Buronga Energy Station
205 Uralla
206 Wollar
207 Tilbuster
208 Bonshaw Stage 2
209 Wellington North
210 Yarrabee Stage 1
211 Yarrabee Stage 2
212 Yarrabee Stage 3
213 Darlington Point
214 Gunning Solar
215 West Wyalong
216 Suntop 2
217 Sapphire Solar
218 Bonshaw Stage 1
219 Avonlie
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220 Glenellen
221 Currawarra
222 Wellington
223 Hillston
224 Suntop
225 Culcairn
226 Carrick
227 Mumbil0
228 Quorn Park
229 Sebastopol
230 Maryvale
231 Forbes
232 Silverleaf
233 Gunnedah
234 Metz
235 Brewongle
236 Orange Grove
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Leader in Solar Mounting Solutions
and Engineering Services
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Hydraulic Pile Driving Machines

CANBERRA

Commissioned:
45MW solar/0MW storage
Under construction:
0MW solar/0MW storage
Project:
0MW solar/0MW storage
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104 Rugby Run Stage 1
105 Warwick
106 Childers
107 Oakey 2
108 Bulli Creek
109 Harlin
110 Wandoan South
111 Clarke Creek (Lacour)
112 Lower Wonga
113 Western Downs (Neoen)
114 Majors Creek
115 Clarke Creek
116 Raglan
117 Broadsound
118 Bouldercombe
119 Kidston Stage 2 (solar)
120 Aldoga
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66
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VICTORIA

S02

57 Kingfisher
58 Tailem Bend Stage 2
59 Port Germein
60 Chaff Mill
61 Crystal Brook Energy
Park (solar)
62 Bungala (Reach)
63 Aurora (solar)
64 Snowtown North
65 Morgan Water Plant
66 Berri Barmera Council
67 Monash Reward
68 Mannum (stage 1)
69 Pirie
70 Katamatite
71 Moyhall
72 Murray Bridge North
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46 65

335
73
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39 40
348 54 72
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Salt Mist Spray

Contact us today for a competitive and affordable
rate for your commercial & utility scale solar project.

renewables@jacobs.com

Tailem Bend
Port Augusta Renewable
Energy Park Phase 2 )
Cultana Phase 2
Port Augusta Renewable
Energy Park (solar)
46 Riverland (solar)
47 Bridle Track
48 Bungama
49 Yorkeys Crossing
50 Loxton
51 Cultana
52 Solar River Stage 2
53 Solar River Stage 1
54 Pallamana
55 Whyalla
56 Whyalla (SSE) Stage 2

42
43

ADELAIDE

Free engineer
with every power system.
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Hot Dry Climates

NORTHERN TERRITORY
4
24 Darwin Int'l Airport
3
25 Uterne 2
2
26 Yulara
1
27 Casuarina Shopping Centre
1
28 TKLN Solar
1
29 Uterne 1
25
30 Katherine Solar
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JA solar_april 2019.indd 6

40
30
20
17
7
5
2
1

185
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47 59
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37
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344
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PERTH
18

16 Waddi Solar Farm
17 Byford
18 Collie
19 Badgingarra (solar)
20 Nova Mine Solar
21 Fremantle Solar
22 Kattaning Abbatoir
23 Port Gregory (solar)

Commissioned: 543MW solar/0MW storage
Under construction: 843MW solar/0MW storage
Project: 11,487MW solar/4,090MWh storage
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Constructing a renewable future for all
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WESTERN AUSTRALIA
20
Emu Downs
1
10
De Grussa
2
10
Greenough River
3
10
Northam Solar
4
2
Garden Island
5
1
Karratha Airport Solar Farm
6
1
Marble Bar/Nullagine
7
30
Greenough River Stage 2
8
Asian Renewable Energy
9
3500
Hub (solar)
100
10 Mungari
100
11 Cunderdin Solar
100
12 Merredin
60
13 Christmas Creek
50
14 Kondinin
45
15 Walkaway 2 (solar)
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NEW SOUTH WALES
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Ground Floor, Block E, 34 Thynee St, Bruce ACT 2617
Phone: +61 (0)2 6100 2122 Email: info@cwprenewables.com

“Jacobs, providing solutions
for a more connected,
sustainable world”

Sydney | Melbourne | Brisbane | Perth | Adelaide | Darwin | Hobart

SOLAR SITES in megawatts
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327
23

A leading renewable
energy developer owner
and asset manager with full
project life-cycle expertise
Development u Construction u Commissioning u Operation
Over 690 MW of renewable energy successfully managed

www.cwprenewables.com
Delivering Energy, Powering Communities

389

254 Jemalong Hybrid
Solar Park (solar)
255 Gregadoo
256 Gilgandra
257 Molong
258 Riverina
259 Corowa
260 Gunnedah
261 Moama
262 Wagga North
263 Junee
264 Leeton
265 Walgett Stage 2
266 Environa
267 Gidginbung
268 Walgett Stage 1
269 Bogan River
270 Moorambilla
271 Bullarah
272 Kentucky Road

ACT
273 Royalla Solar
110
200 237 Hay Sun Farm
274 Mugga Lane
100
195 238 Jindera
275 Williamsdale
100
174 239 Springdale
276 Mount Majura
100
170 240 Wyalong
100 VICTORIA
170 241 Bomen (solar)
100 277 Karadoc
150 242 Sandigo
90 278 Wemen
138 243 Tarleigh Park (solar)
279 Gannawarra
137200
244 Illabo300
400 80 500
80 280 Swan Hill
133 245 Tamworth
80 281 Mildura
133 246 Mulwala
70 282 Kiamal Stage 1
247 Goonumbla
125 kilometres
60 283 Yatpool
120 248 Yanco
60 284 Numurkah
120 249 Narrabri South
55 285 Bannerton
115 250 Dunedoo (solar)
55 286 Mallee Solar Park
115 251 Wee Waa
55 287 Nowingi
112 252 Vales Point
50 288 Prairie
110 253 Capital Solar

www.turchi.com.au
1300 798 553

STORAGE SITES in megawatts
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289 Murrawarra (solar)
290 Bookar
291 Kiamal stage 2
292 Horsham
293 Glenrowan
294 Wunghnu
295 Lemnos
296 Carwarp
297 Macorna
298 Wunghru Stage 2
299 Girgarre
300 Winton
301 Baranduda
302 Lancaster
303 Morwell
304 Congupna
305 Red Cliffs
306 Tatura East
307 Cohuna Solar Farm
308 Naring
309 Stanhope
310 Kerang
311 Greenswitch
312 Mooroopna
313 Lang Lang
314 Stanhope
315 Tallygaroopna
316 Wonthaggi (solar)
317 Maffra
318 Ouyen
319 Wangaratta Solar Farm
320 Inverleigh (solar)
321 Winton
322 Stanhope 2
TASMANIA
323 Wesley Vale
324 George Town
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55
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WESTERN AUSTRALIA
325 Newman
326 De Grussa
327 Kalbarri
328 Garden Island
329 Perenjori
330 Marble Bar/Nullagine
SOUTH AUSTRALIA
331 Hornsdale Power Reserve
332 Coober Pedy Renewable
Hybrid Project
333 Lake Bonney
334 Port Augusta Renewable
Energy Park Phase 2
335 Highbury
336 Goat Hill
337 Twin Creek
338 Baroota
339 Cultana
340 Solar River Stage 2
341 Aurora
342 Whyalla Steel (hydro)
343 Solar River stage 1
344 Whyalla Steel
345 Crystal Brook Energy Park
346 Kingfisher
347 Riverland
348 Pallamana
349 Chaff Mill
350 Snowtown North
351 Lincoln Gap
QUEENSLAND
352 Wivenhoe
353 Yorke Peninsula
354 Kennedy Energy Park
355 Lakeland
356 Lower Wonga
357 Freedom Energy One
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3
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1
0.5
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1
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400
300
230
215
200
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100
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66
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21
10
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2
1
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358 Kidston Stage 2 (hydro)
359 Kaban Green Power Hub
360 Burdekin Hydro
361 Lakeland
362 Barcaldine Stage 2
363 Mt Stuart Power Station
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NEW SOUTH WALES
364 Snowy Mountains Scheme 2.02000
600
365 Oven Mountain Storage
400
366 Uralla
250
367 Buronga Energy Station
205
368 Avonlie
200
369 Parkesbourne
100
370 Glenellen
100
371 Sapphire
88
372 Currawarra
35
373 Yarrabee
32
374 Tarleigh Park
30
375 Jemalong Hybrid Solar Park
25
376 Wyalong
15
377 Dunedoo
10
378 Bomen
VICTORIA
379 Ballarat
380 Gannawarra Energy
Storage System
381 Bulgana Green Power Hub
382 Murrawarra
383 Kiamal
384 Nowingi
385 Stanhope
386 Inverleigh
387 Mortlake South
388 Stanhope
389 Mallacoota
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Stefan Jarnason is a pioneer in the development of the solar industry. His 20 years of
experience includes PV research, development of the world’s first AC module system
Plug&Power, developing the Combined Cycle durability test program used globally, building
a 20MW manufacturing facility in Germany, PV system design, large-scale solar power
plant development and solar monitoring. He holds several patents and as co-founder and
CEO of Solar Analytics leads a team of engineers, developers and designers.
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NEWS IN BRIEF
NEW TECHNOLOGY, NEW PROJECTS, NEW IDEAS

Keep concentrating! Solar thermal company
seeks $75m to expand to utility scale

I

f it works at 1MW, maybe it can manage
500MW? That’s the motivation of developers
of a concentrating solar thermal power plant
who are looking to raise $75 million to help
finance a utility-scale power plant.
Vast Solar’s 1MW pilot project at
Jemalong, NSW, is the first modular
concentrated solar power (CSP) facility using
sodium in the world, the company says, and
its modular design and superior thermal
control overcome many of the challenges
faced by other CSP technologies.
CSP technology uses heliostats to
concentrate solar radiation onto a receiving
tower. Unlike traditional CSP, Vast Solar uses
sodium as the heat transfer fluid to capture
the concentrated solar energy, which can be
stored and used on-demand to drive a
turbine and generate electricity.
The Australian Renewable Energy Agencybacked project is the missing link in the
renewables transition, according to Vast
Solar CEO Craig Wood. “The success of our
pilot plant has proven our technology can
deliver dispatchable renewable energy to the

grid and we are confident that, at scale, our
technology will produce power at a lower
cost than coal, gas or other renewable
storage technologies,” Wood says.
Energy Estate principal Simon Currie says
the technology will play a key role in the
transformation of the energy sector.
“The industry has grappled with many
risks such as single point of failure and the
challenges of scale-up,” says Currie, pointing
to Vast Solar’s modular solution. “You
may have failure of one receiver but you
don’t then lose the entire output.”
The International Renewable Energy

Agency estimates 633GW of CSP will be
installed by 2050, with China investing
heavily and South Africa using CSP to firm
its grid following issues with coal plants.
Plants can be configured with 4-16 hours of
storage and generators of up to 500MW, the
company says. Vast Solar is working with
investment bank Moelis Australia to raise $75
million to develop its business and finance its
upcoming 50MW hybrid project, comprising a
30MW CSP plant with 10 hours storage and a
20MW PV plant. “We want investors who can
help us play a role in solving the world’s
energy trilemma,” Wood says.

BSR EPC secures 33MW solar and storage contract

egardless of the risk in the large-scale solar industry the sector
is still attracting interest from around the world. BSR EPC, the
UK’s leading large-scale solar contractor, is the latest engineering,

CAN’T WAIT FOR THE NEXT EDITION OF ECOGENERATION?
Sign up for the FREE weekly newsletter and check out our website at ecogeneration.com.au
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procurement and construction to enter the market, with approval for
a 33MW solar and storage facility in Katherine, Northern Territory.
The project was developed by a joint venture between Epuron, a
leading Australian renewable energy specialist, and Island Green
Power, a UK-based renewable energy developer. The project has been
bought by Italian energy giant Eni.
A 6MW battery energy storage system was added during project
design to provide stability to the Northern Territory’s 200MW grid.
“We come to Australia with our track record of design, build and
commissioning across 48 previous power plants, but are not
underestimating the risks and challenges associated with
Australian build and commissioning,” BSR EPC head of EPC Tim
Humpage told EcoGeneration.
Construction will start on the Katherine facility in March.

Solar. Storage. Comms.

• Solar and Storage Solutions
• Commercial Solar Solutions
• Industrial / Site Solutions
• IoT and Communications
• Power Partners Network
• Off-Grid Solutions

View our complete range
at rfisolar.com.au

NEWS IN BRIEF

CSIRO creates one-stop energy data portal

D

ata-driven solutions for summer energy
challenges and high power bills may
soon be found through a new research
program from the national science agency
CSIRO, the Australian Government and the
Australian Energy Market Operator (AEMO).
The National Energy Analytics and
Research (NEAR) program will provide
comprehensive information to underpin key
decision making, helping to deliver a secure,
affordable and sustainable energy future
for Australia.
Funded by the Australian Government, and
delivered by CSIRO in close collaboration
with AEMO, the NEAR program collects,
integrates and enhances information about
Australia’s energy use, which is then
delivered to decision makers and the public
through a tailored web platform.
Data includes energy consumption
patterns, demographics, building
characteristics, appliance uptake, weather
statistics and more. Currently, this type of
data is held by numerous parties,
formatted to different standards and
access is often restricted.
CSIRO project leader Dr Adam Berry said
the NEAR program is first-of-its-kind, bringing
together data not previously available and
publishing its own new datasets.

CSIRO project leader
Dr Adam Berry.

“In times of rapid change in the energy
sector, we need rich data to plan for the
energy system of tomorrow,” said Dr Berry.
“This is particularly true in summer
when the Australian energy system is most
under strain due to high consumer demand

and the increased likelihood of extreme
weather events.
“Major investments in our energy system
depend on accurate, long-term forecasting,
and NEAR program data and research can
support dramatic improvements in the way
we do this.”
Over periods of extreme heat or system
stress, outputs from the NEAR program will
help identify areas of risk and provide
evidence to support appropriate demandresponse options.
The program will also address increasing
energy costs, linking consumer patterns with
energy sector data to build a fuller picture of
the modern energy user. This will support
research focused on simultaneously
increasing comfort and lowering costs for
Australian homes.
NEAR program research has already
contributed important data to the ACCC’s
Retail Electricity Prices Inquiry, quantifying
the impact of tariff structures on electricity
costs for Australian households.
CSIRO and partners will work with
government, regulators, operators and
distributors to drive data innovation needed
by industry, researchers and policymakers
to secure the best energy future possible
for Australia.

SA Water picks Enerven
for $304m project

SA
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SA Water chief executive Roch
Cheroux and senior manager
procurement Nicola Murphy at
the utility’s Glenelg site.

Water harness renewable technology to deliver benefits for its
customers and the environment,” Amato said.
Enerven is a subsidiary of SA Power Networks. Tonsley-based
SAGE Automation will deliver control and monitoring systems.
Installation of the new solar arrays will take priority, with storage
to follow after the results of trials with traditional and thermal
devices have determined the most suitable technology combinations.
This investment will increase SA Water’s solar generation capacity
to about 160MW and complement existing energy initiatives like
biogas and hydroelectric generation.
Following an initial $10 million investment in December 2017, the
construction of 6MW of solar at SA Water’s Glenelg, Hope Valley and
Christies Beach facilities is nearing completion, and will connect to
the National Electricity Market in coming months.
www.ecogeneration.com.au
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Water has awarded a framework agreement contract for up
to $304 million to South Australian company Enerven, to
deploy about 154MW of new solar generation and 34MWh of energy
storage, across around 70 of its sites over the next 18 months.
The investment in more than 500,000 solar panels is expected to
deliver a return on investment in six years and help SA Water achieve
zero net electricity costs from 2020.
SA Water chief executive Roch Cheroux said neutralising large
operating costs like electricity — which reached $62 million in 2017-18
— will help deliver low and stable prices for customers. “Our bigger
picture is a zero cost energy future, where we regain control over
one of our single largest operational expenses,” Cheroux said.
“We provide 1.7 million people across South Australia with safe,
clean drinking water and reliable sewerage services, every day, and
the water and wastewater treatment and pumping operations behind
this are very energy intensive and make us one of the biggest
electricity users in the state.”
Enerven general manager Richard Amato said SA Water’s energy
initiative is an exciting example of South Australia leading the
transition to a renewable energy future. “We’re relishing the
opportunity to be part of a world class program like this, helping SA

INDUSTRY UPDATE

Improving connections between
the grid and renewables

I

Kane Thornton has more than a
decade’s experience in energy policy
and leadership in the development
of the renewable energy industry.
Deconstructing industry trends and
movements as well as federal and state
renewable policies for the benefit of the
wider industry, Kane’s column is a
regular feature in EcoGeneration.
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n the Clean Energy Council’s most recent
Clean Energy Outlook, a survey that asked
100 CEOs and senior executives from CEC
member companies to give their views on
the state of the sector, the number one
business challenge identified for 2019 was
grid connection and network access.
Given the chaotic state of energy policy
in Australia at the moment, this was
a somewhat surprising result, but it
highlights the extent of the challenges that
renewable energy developers are facing
when looking to connect to the grid or plan
future projects.
The situation is in part due to the rapid
pace of renewable energy development. In
late November 2018, the Australian Energy
Market Operator (AEMO) stated there was
about 19GW of projects in an advanced stage
of connecting to the grid, with a further
78GW in earlier pre-feasibility and enquiry
phases of connection. Such a large number
of connections is putting a strain on the
sector and network businesses. But
compounding this are two significant issues.
Firstly, changes to technical rules
and administrative processes governing
grid connection have led to significant
delays and cost overruns for wind and
solar projects.
And secondly, the regulations, planning
and investment models of our 20th-century

electricity transmission network have not
kept pace as we build 21st-century
renewables generation.
One of the most pressing challenges for
the renewable energy industry in 2018 was
the significant changes to the requirements
and processes for connecting large projects
to the grid.
Regulatory changes were made in the
latter half of 2018 to technical standards and
system strength requirements for
connecting generators to address concerns
with new asynchronous solar and wind
generators entering the system.

GRID CONNECTION GOALPOSTS
Not only have these changes increased
connection requirements, they are still not
well understood and are up for
interpretation, which in some cases has
resulted in a slower connection process and
increased costs. Delays on grid connections
were at least partly to blame for the collapse
of engineering company RCR Tomlinson,
with media reports suggesting that the
structure of the company’s contracts meant
that it was financially exposed to delays on
several key solar projects.
This is obviously a significant concern for
renewable energy developers. Fortunately,
the energy market bodies have indicated
their willingness to work with industry to
address these issues and help ensure that
the recent momentum isn’t halted.
AEMO in particular has been proactive in
collaborating with the industry to improve
the grid connection process.
www.ecogeneration.com.au
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Grid connection and transmission investment are shaping up as
one of the key issues of 2019 for the clean energy industry,
writes Clean Energy Council chief executive Kane Thornton.

INDUSTRY UPDATE
New renewable generation has flipped the
traditional model of distributing power
from a relatively small number of
centralised large generators on its head.
Instead, an increasing amount of our
electricity is coming from a large number of
distributed small generators. The network
was not built for such a system and this has
led to network congestion in some places.
AEMO has recognised this in releasing its
inaugural Integrated System Plan (ISP),
which is a strategic infrastructure
development plan for overall transmission
system requirements over the next 20 years.
In particular, the ISP identifies areas of
good renewable resources, known as
renewable energy zones (REZs), and the
necessary network developments to support
them. AEMO is already working on the next
ISP and the enhancements needed to make
it “investment grade”.
Several regulatory approval processes are
also underway for transmission upgrades or
new interconnectors for all states on the
east coast. But more significant reform is
also in the pipeline. At the end of 2018, the
Energy Security Board (ESB) and the
Australian Energy Market Commission
(AEMC) both released reports outlining
considerable reforms to the planning,
investment, charging, congestion and access
elements of the transmission network.

NEW RULEBOOK
Most significantly, the AEMC recommended
a new framework to make generators’ access
to the transmission network and congestion
management fit-for-purpose for the energy
transformation. Through a phased
approach to 2023, this would involve the
market rules being changed to implement a
dynamic regional pricing regime followed
by changes to allow connecting parties to
purchase firm transmission rights or firm
access to the network (in contrast to the
existing open access regime).
Both reports also looked at renewable
energy zones, with the AEMC finding that
REZs would emerge through its proposed
access changes and the ESB suggesting the
establishment of a fund for shared
connections costs for REZs.
With the clean energy transition
continuing to gather pace, it is becoming
increasingly important that the grid
connection process is streamlined and the
necessary reforms are made to the
transmission network to ensure that the
clean energy industry can continue
delivering the new generation that Australia
so badly needs.
www.ecogeneration.com.au

You don’t have to
be rich to ‘get’ the
value of solar
Those with less to spare are leading the way in rooftop PV.

P

lain Australians seek plain value,
and when it comes to electricity that
means solar.
Research released by Solar Citizens
shows solar PV uptake is more common in
middle-lower socio-economic households
than higher socio-economic households.
The study also found solar households
were effectively subsidising the energy
bills of others by filling the grid with
excess solar energy.
Solar Citizens national director
Joseph Scales said while it sounded
counter-intuitive that people in lower
socio-economic groups would be investing
the most in rooftop solar PV, it made sense
given rising bills over the past decade.
“People are reaching for ways to get
control over their energy costs and for
millions of low and middle income
households, solar is the best way to do
that,” Scales said.
“This research found that PV uptake
was lowest among the highest
socioeconomic group and highest among
the lowest socio economic group.”
Solar Citizens cross referenced ABS
data with data from real estate media and
research company Domain on the value of
individual’s actual homes and found
people with lower average property values
were much more likely to have solar (30%)

Percentage of solar PV adoption (%)

TRANSMISSION UPGRADES

than those with the highest property
values (13%), Scales said.
The research also found that people in
lower socio-economic groups who are
investing more in solar are helping to
bring down electricity prices for everyone.
“By exporting excess electricity back
into the grid, people from lower socioeconomic groups are providing a low-cost
source of power for everyone else,” he
said. “Around a third of all households sell
electricity back to their retailers at a rate
that is lower than the spot market price.
This research totally debunks the myth
perpetuated by the coal lobby that
household solar drives up power prices – it
does the opposite.
“The 2 million solar houses across
Australia act like one huge power station
generating around 8,900GWh of
electricity in the past year alone — more
than any coal-fired power station and at
much lower cost.”
EcoGeneration can only conjecture that
solar modules may be deemed to be
unsightly by the upper strata of incomeearners, hence their relative unpopularity.
The Solar Citizens research was carried
out by the Victoria Energy Policy Centre
using billing data from more than 10,000
households, including more than 2,000
with solar systems installed.
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ENERGY EFFICIENCY

Energy efficiency a $7.7 billion,
120,000-job opportunity
How’s the job market looking for electricians? Pretty good, if you consider the surge
of energy efficiency spending on the horizon, a new report finds.

I

mproving the energy efficiency of
Australian homes and businesses would
slash $7.7 billion a year off energy bills and
create the equivalent of 120,000 full time
jobs, a new report has found.
The Energy Efficiency Employment in
Australia report, commissioned by Energy
Efficiency Council and Energy Savings

Industry Association, and written by Green
Energy Markets, also found that better
energy efficiency would cut household gas
use by 640 million gigajoules over a decade
– the equivalent of a huge gas field.
“Energy efficiency schemes at the state
level have been effective in helping homes
and businesses cut energy bills and driving

Efficiency upgrade

Employment
(job years)

Replace electric storage water heater with heat pump

8,056

Replace LPG water heater with heat pump

1,291

Install or top up insulation

4,339

Draught sealing

1,388

Install single efficient heat-pump heater/cooler in households dependent
on electric resistive and/or gas non-ducted heaters

4,827

Replace ducted gas heating with several efficient heat pump
heater/coolers

12,146

Replace LV halogen downlights with LEDs

2,265

Commercial building efficiency upgrades

47,545

Mining sector efficiency upgrades

7,627

Manufacturing efficiency upgrades

29,283

Water and waste services efficiency upgrades

621

Transport sector efficiency upgrades

1,023

TOTAL

120,411

Above: As business pursues energy savings managers will invest to replace old technology with new.

Efficiency upgrade

Participation
rate

Replace electric storage water heater with heat pump

25%

Employment
(job years)
2,014

Replace LPG water heater with heat pump

40%

516

Install or top up insulation

40%

1,735

Draught sealing

50%

694

Install single efficient heat-pump heater/cooler in
households dependent on electric resistive and/or gas
non-ducted heaters

50%

2,414

Replace ducted gas heating with several efficient heat
pump heater/coolers

30%

3,644

Replace LV halogen downlights with LEDs

85%

1,926

Commercial building efficiency upgrades

35%

16,641

Mining sector efficiency upgrades

35%

2,669

Manufacturing efficiency upgrades

35%

10,249

Water and waste services efficiency upgrades

35%

217

Transport sector efficiency upgrades

35%

TOTAL EMPLOYMENT FROM MARKET-BASED INCENTIVES

358
43,077

Above: Green Energy Markets estimates market-based incentives will deliver about a third of opportunities.
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investment and innovation in clean
technology,” said Energy Savings Industry
Association president Rod Woolley. “These
schemes must be scaled up and implemented
nationwide to maximise their benefits for
homes, business, and industry. Failure to do
so is leaving money on the table.”
The report noted that energy efficiency is
already Australia’s largest ‘energy
employer’, employing 25% more people than
coal mining. About 500,000 electricians,
architects and engineers spend some of
their time working on energy efficiency,
equivalent to about 59,000 full-time jobs
in the sector.
Green Energy Markets identified a range
of technologically mature upgrades that
would deliver financial returns in line with
or exceeding households and businesses’
cost of capital or alternative low risk
investments and then estimated how many
installations could be undertaken and the
employment required.
For example, there are an estimated 3.7
million homes in Australia in climate zones
that require heating and cooling. About 32%
of these homes could benefit from
retrofitting draught sealing, which takes
around 2 hours of labour per house. This
results in a total estimate of 1,388 job-years
of potential employment in draught sealing
in Australia.
The full table of measures shows potential
for 120,000 job-years of employment.

POTENTIAL EMPLOYMENT FROM
MARKET-BASED INCENTIVES
Market-based energy efficiency schemes
could play a key role in delivering many, but
not all, of the energy efficiency upgrades to
homes and businesses analysed in the
previous section. Based on global and local
analysis, Green Energy Markets estimates
that market-based incentives will deliver
about one-third of the total employment
generated by an ambitious energy efficiency
upgrade strategy – around 43,000 job-years
of employment.
www.ecogeneration.com.au

Functionality
Meets Aesthetics
Energy independence at the tip of your ﬁngers

Using cutting-edge solar and storage technology, GoodWe
helps lower your electricity bill down to ZERO.

ET Series
Three-Phase Hybrid Inverter

5kW / 6kW / 8kW / 10kW

UPS Function

Backup
Overloading

www.goodwe.com

STORAGE

Researchers say the
technology used in its Gelion
modular storage solution is
safe and suitable for small
jobs or huge ones.

R

esearchers at the University of
Sydney have launched a scalable zincbromide battery under the brand
Gelion Technologies, a company spun-out of
work by Professor Thomas Maschmeyer,
winner of the 2018 Eureka Prize for
Leadership in Innovation and Science.
The platform, Gelion Endure, is based on
safe, low-cost zinc-bromide technology
developed by Professor Maschmeyer. The
system will provide a scalable method to
store renewable energy. The company plans
to launch the system into the $70 billion
global energy storage market.
Professor Maschmeyer and his team
started developing the technology in 2014
and the university will be incorporating
Gelion battery cells on campus to power
mobile light towers to improve safety after
dark (pictured).
Gelion batteries use zinc-bromide as the
workhorse to store renewable energy, a
solution they say is much cheaper and safer
that lithium ion technology.

Above: The developers “tamed the tiger” of elemental
bromine by encapsulating it into a nano-gel.
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bromine in a nano-gel in
such a way that it is still
chemically aggressive,” he
says. “But now I can put
my finger into the gel and
I just have to rinse it off to
remain perfectly fine – we
tamed the tiger.”
The Gelion Endure
units can be assembled
into modules and sized for
use in solar street lights or
as very large arrays for
powering communities.
The technology is in the
commercial prototype
phase with demonstration
products being released
throughout 2019 and with
mass-production expected
to start in 2020-21.
Gelion chief executive
Rob Fitzpatrick says
storage is the key element
enabling widespread
Above: Professor Thomas Maschmeyer kickstarts a Gelion Endure-powered
adoption of renewable
lighting rig to launch the new battery at the University of Sydney campus.
power. Innovative battery
Maschmeyer says batteries are a natural
storage solutions at scale are required for
solution to store intermittent renewable
renewable energy to reach its full potential.
energy for use in the grid when demand
“The global battery market is currently
soars. “They are a near instantaneous buffer,
valued at $60 billion to $70 billion and
and they could enable much more renewable
yet, if we were to take all current
power to be deployed into the grid when
batteries produced in one year, they
needed,” he says.
would only have the capability to store
The researchers had to balance the
around 11 minutes of annual electrical
qualities of elemental bromine that make it a
power use,” Fitzpatrick says. “Gelion has
desirable agent with its toxic personality.
set out to fill the overwhelming market
“You really don’t want to inhale its vapours,
need with an inexpensive, robust, safe,
and if you put your finger in bromine liquid,
fully recyclable and scalable battery – the
it will dissolve your skin. However, this
Gelion Endure system.”
chemical translates powerfully into
As the global economy switches from
batteries, which is very attractive.”
fossil fuels to renewable energy, storage
Maschmeyer realised a zinc-bromine
systems will become increasingly
battery may offer the best solution.
important, Maschmeyer says. “And Gelion’s
Zinc-bromine batteries hold their energy
battery storage platform can help provide
in electrolyte solutions, which means they
capacity for a post-carbon economy.”
can be easily scaled up or down in size to
The zinc-bromide chemistry used by
suit an application by simply adding more
Gelion operates without the need for active
electrolytes. This also means they are not
cooling and uses 100% of the battery’s
as easily portable and flexible as other
capacity, the company says. Its electrode
technologies.
surfaces can be rejuvenated remotely using
Maschmeyer overcame the problem by
battery management systems, making it
working at the nanoscale.
suitable for stationary energy storage
“We’ve been able to encapsulate that
applications in remote sites.
www.ecogeneration.com.au
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University of Sydney launches
zinc-bromide scalable battery

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

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

PUMPED HYDRO

Tremors on the pumped
hydro pipeline
So much potential, so much expense — a panel of experts considers pumped hydro and its
complementary role as renewables replace coal generation in the NEM.

P
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Above: (the panel, from left) Andrew Blakers of ANU, Ali Asghar of Bloomberg New Energy Finance,
Cameron Potter from Hydro Tasmania and Mark Williamson of the Clean Energy Regulator.

“Pumped hydro plays a
role if directly
connected to plants”
Ali Asghar, BloombergNEF
limits over the next two to three years;
second, Asghar expects another 20GW of
behind-the-meter solar to be added over the
next decade, and 4GW of behind-the-meter
storage; lastly, about 7GW of coal fleet will
be switched off by 2030.
“These three changes will bring in a lot of
challenges,” Asghar says. Peak demand will
become more extreme, driven by weather
patterns and a growing population (with a
growing appetite for energy); the grid will
struggle to keep pace, with frequency and
inertia events forcing curtailment,
particularly, he says, in northern
Queensland; and existing plants will be
challenged with steep pricing differentials
as the “duck curve” is stretched ever longer.
For example, he says 20GW of small-scale
PV generating at midday will put extreme

pressure on utility-scale PV. “By 2030 we
expect a utility-scale PV plant will earn
almost half the average power price,” he
says. To owners of those plants, large-scale
storage is highly desirable. “Pumped hydro
plays a more significant role if they are
directly connected to utility-scale plants.”
Pumped hydro is an energy user, Clean
Energy Regulator executive general
manager Mark Williamson reminded the
conference, with about 20% lost as water is
pumped uphill for later. If Snowy 2.0 goes
ahead, he expects the project will create
demand for plenty more variable renewable
generation “because that’s the only form of
new electricity that will be built”.
Williamson is watching the rise of hybrid
projects that include combinations of wind,
solar and/or batteries with interest and says
if pumped hydro is included they may
qualify with AEMO as scheduled – not
semi-scheduled – generators. “But there
needs to be some modernisation of AEMO’s
systems and a lot more transmission to get
those working,” he says.
We might not have to wait much longer
for the water to run.
www.ecogeneration.com.au
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ushing water uphill for later use
makes sense if you can do it cheaply
and pull the trigger to generate when
electricity prices are high. That’s the logic of
pumped hydro, but the projects are big and
take many years to build.
In Sydney in February the Pumped Hydro
Energy Storage Conference included a panel
chaired by ANU Centre for Sustainable
Energy Systems director Professor Andrew
Blakers on how these enormous batteries
might shape the future of the NEM.
The transition to clean energy is going to
be rapid, says Hydro Tasmania future
energy market strategist Dr Cameron Potter,
and there are still lots of things that need
to be done.
“We need to be aware that power is a
public good, and as soon as you start playing
around with a public good we know
politicians will get interested,” Potter says.
“We need to be really careful to make sure
that whatever we do stays reliable and stays
cost-effective.”
Industry participants will need to weigh
the risks of feeling the need to change the
system quickly with the possibility of
political interference. That’s why it’s good to
see curiosity around pumped hydro, he says,
as the industry thinks ahead and “gets its
plans in place”.
The biggest question is: how to provide
flexible generation? Interconnection will
take too long, he says, conventional batteries
can’t fit the bill on that scale and the
existing flexible generation options are
“looking more and more expensive all the
time”. If pumped hydro really looks like an
option, we’d better start moving now, he
says, because we are heading for a few
“bumpy years”.
The NEM is sure to change over the next
five to 10 years as technological innovation
pushes its way into the mainstream, says
Bloomberg New Energy Finance senior
associate power, energy storage and EVs Ali
Asghar. First, an “onslaught” of large-scale
renewables will push the network to its
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WHOLESALE MARKET

Yates provides the missing link
A pedigree solar company from
South Australia has branched
out with a small-generation
aggregation service to help
developers access the
wholesale spot market.

Plants up to 30MW AC can access
the wholesale spot market.

sell their generation merchant, that’s a
service we can offer.”
The small generation aggregator licence
allows subsidiary company YES Energy to
offer all the same services a normal retailer
would, Yates says, including creation of an
NMI number, metering installation and
management of financial settlements with
AEMO. Projects must be under 30MW AC
to be eligible.
YES Energy has 24MW of generation in
the portfolio so far, mostly PV plants in
South Australia and Victoria, “but we can
become the link for anyone who wants to set
up anywhere in the NEM,” Yates says.
Australia is rich in renewable resources,
especially South Australia, and while his
company has been busy building mostly
sub-5MW solar sites over the years
Yates has noticed how property
owners are becoming more
flexible about ways to earn
income from their holdings.
“Some plants we’ve built for
farmers themselves and others
we’ve built for investors who have
purchased that land,” he says.
“We’ve also built plants on land
where owners have sold off their
water entitlements.”
The aggregator licence has
allowed the company to step up
and offer “a full turnkey solution”,
Yates says, including design,
procurement, construction,
energisation, operation and
maintenance and now financial
settlements with AEMO. “When
someone is coming to build a
project, like a landowner, we can
Above: Mark Yates wants to bring more energy to the market.
offer everything in-house.”
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“There’s never a boring
day with energy data”
Mark Yates
The wholesale spot price in South
Australia is especially volatile and Yates
says many developers building new
projects are opting to “go merchant” (as
opposed to seeking fi xed-rate power
purchase agreements) because the spot
price has been so high.
Yates has plans to offer both options –
spot and contract pricing – if it is granted a
market customer licence by the Australian
Energy Regulator later this year.
“Once we have a market customer licence
we’ll be able to on-board customer load,
and that will allow us to sell our generation
assets’ output directly to the customer,” he
says. “When that happens we’ll have
generation and consumption, so we can
offer merchant or fi xed contract prices to
the end user.
Last summer was hot in South Australia,
with January 24 setting a record for the
state of 46.6°C. Generators were making
around $14,500/MWh at times during the
day, the ceiling price in the spot market.
“For some people that’s good news,” Yates
says. “For others it’s bad.”
The toughest task by far in the company’s
quest to offer an aggregation service was
interfacing with AEMO’s and the networks’
IT platforms, he says. “It’s a very complex
process. When you go behind the scenes and
see what’s behind an energy bill, it’s
phenomenal. There is never a boring day
when you’re working with data like that.”
www.ecogeneration.com.au
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evelopers of solar projects are doing
the right thing by backing clean
energy but investors know there is
risk involved in any venture. The more
certainty that can be locked down before a
project commences, the better. Access to a
wholesale market is lifeblood when it comes
to an electricity project.
Yates Electrical Services has plenty of
form in solar PV construction and wants to
accelerate the buildout of renewables in its
home state South Australia and around the
rest of the country by making it easy for
developers to sell generated power into the
wholesale spot electricity market.
Its small generation aggregator licence is
the tool for the job.
“We can offer any developers considering
constructing a new solar plant a connection
to wholesale energy spot pricing,” says
Yates Electrical Services managing director
Mark Yates.
“If someone is setting up a plant and can’t
get an off take with a retailer, and wants to

RENEWABLE ENERGY SOLUTIONS

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

Electromobility

Charging station in infastructure

Back-Up & Critical Power
Uninterrupted power supply

Off-Grid Systems

Private Consumer, Solarpower plant

Telecom

Radio & Telecomunications,
Cellular phone stations

Traffic Technology

Regulating systems, Traffic lights,
Emergency call stations

R & J Batteries are proud to be the National
distributor for the BAE tubular positive GEL
range of products.
BAE PVV and OPzV cells are available in amp
hour sizes from 121Ah(C10) to 4710Ah(C100).
We can also offer wet and flat plate BAE cells
if required.

WIND

Vestas backs Victoria with
local wind turbine assembly
The Danish wind giant
has returned to local
manufacturing as it extends
its market share around
the world.

A
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Above: The partnership with engineering firm Marand will focus on 100 hubs and 50 drivetrains destined for the
Dundonnell and Berrybank wind farms, says Vestas country head Peter Cowling (pictured far right).

Dundonnell will measure 150 metres across
and 136-metre-diameter giants will revolve
over the landscape at Berrybank.
So far there is no manufacturing
commitment beyond those two projects.
“We need the demand in Australia to
justify the manufacturing in Australia,”
Cowling says. “The hope is there’ll be
future rounds of the [Victorian] auction or
other actions like that around the country
which will enable us to continue and
ideally expand the operation.”
As far as he knows, no other turbine
maker has set up manufacturing facilities
in Australia.
Eighty turbines are planned for
Dundonnell and 43 machines for
Berrybank. Vestas has committed to local
assembly of 100 hubs and 50 drivetrains
– which includes bedplate, gearbox,
driveshaft and generator. “It takes a fair bit
of putting together.”
Geelong’s history as Australia’s carmaking hub means it is already wellconnected to support industries trying to
reinvent themselves. “We hope this is a

great opportunity for them to understand
what this industry looks like, and for it to be
a door-opener to the global wind industry
supply chain.”
It may be too soon to presume the maker
will make blades here again, however.
Labour makes up about half the cost of a
blade, he says, and it’s hard to compete
against Asia on those terms. But you can
never say never.
“If a government wants to put a scheme in
place that mandates requirements for that
sort of investment and local content and
gives enough of a forward market to justify
the trouble and investment, then fantastic,
we’d love to do it.”
Around the world Vestas accounts for
22% of on shore wind generation, which
places it first among peers. In 2018 it added
10.1GW of capacity globally.
Global commissioning of onshore wind
turbines saw a little over 45GW in 2018, a 3%
decline to the prior year, partly due to a
slowdown in India and Germany, according to
Bloomberg New Energy Finance’s latest
Global Wind Turbine Market Shares report.
www.ecogeneration.com.au
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ustralia has plenty of wind around
its fringes but the monster turbines
that have been plugging into the grid
recently have had to be shipped here. Our
high labour costs probably dictate that’s the
way things will stay for a while.
Danish firm Vestas has set the ball
rolling in the Aussie-assembled wind
turbine stakes with its announcement of a
partnership with Geelong-based Marand
Precision Engineering to turn out hubs
and drivetrains.
Vestas country head Australia and New
Zealand Peter Cowling says the
announcement is part of the Danish
company’s commitment to help its clients
win round one of the Victorian Renewable
Energy Target auction, where the state
government had a clear ambition to
maximise local content and increase local
investment and skills transfer.
“This is about building skills and
capability,” says Cowling, before reminding
EcoGeneration the company once operated a
plant in Wynyard, Tasmania, and a blade
factory in Portland, Victoria, both of which
closed around 2007.
“The problem with both those
permanent facilities with permanent large
workforces is that the industry just wasn’t
permanent at the time,” he says. “It
dropped off the cliff as the Renewable
Energy Target came and went.”
As part of Vestas’s side of the deal with
Marand it has agreed to send workers to its
Danish headquarters for training on its
production lines. Once the Australian
workers are back in the old Ford Factory in
Geelong, they’ll be set to work on 4.2MW
units destined for the Dundonnell Wind
Farm and Berrybank Wind Farm projects in
Victoria. The propellers powering

MADE IN AUSTRALIA,
BUILT SMART FOR LIFE

WILSON TRANSFORMER COMPANY has a
successful history of providing transformer solutions
for the renewable sector, including wind farms, solar
applications and hydro power stations.
We have designed and manufactured transformers to
suit both Medium Voltage (MV) and High Voltage (HV)
substation applications. Our transformer designs are
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profile, feed in tariff, distribution voltage, corrosive
environment, wind profile, project design life, expected
revenue per kWh and cost of capital.
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HYDROGEN

Labor’s step-up for Australia’s
hydrogen industry show its
clean energy ambitions go well
beyond wind and solar.

A

ustralia’s latent potential as a
major producer of exportable
renewable energy has been
delivered a boost with plans by Labor to
invest $1.14 billion in a National Hydrogen
Plan, counting on a change in government
in the May federal election.
Opposition leader Bill Shorten says the
aim is to nurture a new export and energy
industry through regulatory changes and
investments from the Clean Energy Finance
Corporation (CEFC) and the Australian
Renewable Energy Agency (ARENA).
Labor’s plan will target research
and development, deployment,
commercialisation, infrastructure and
regulatory reform.

THE PLAN AT A GLANCE
Under the plan $1 billion of CEFC funding
will be allocated to support clean hydrogen

from Labor’s commitment to double CEFC’s
capital by $10 billion, allocate $40 million
from the CEFC Clean Energy Innovation
Fund to demonstration and development
hydrogen technologies, and require ARENA
to allocate $10 million of its funding to
establish hydrogen refuelling infrastructure
across Australia.
Also, ARENA will direct up to $90 million
of its investment budget to support the
development of hydrogen technologies, as
well as making hydrogen production,
storage and transport a funding priority of
the Australian Research Council.
The plan will also be visible in Australia’s
LNG capital, with $3 million set aside to
fund a National Hydrogen Innovation Hub
in Gladstone, Queensland, to kick-start early
commercialisation and provide a hub for
ARENA, researchers and other agencies.

IT’S ALL AROUND US
Hydrogen doesn’t usually occur in elemental
form on Earth, but there is plenty of it in
water and hydrocarbons. Pure hydrogen is a
colourless, odourless gas similar to natural
gas but without carbon. It can be reticulated
into a gas network in the same

How to make hydrogen

way natural gas is distributed, either as a
blend of hydrogen and methane or by
converting networks to pure hydrogen.
“Hydrogen is a path to having a zerocarbon gas network,” says Australian Gas
Infrastructure Group (AGIG) CEO Ben
Wilson. “You can do all the things you do
with natural gas.”
Hydrogen may be colourless and
odourless but in the industry parlance it
comes in colours used to describe which
method was used to free it into its elemental
form. Hydrogen produced with electricity is
“green hydrogen” (there are blue, black and
brown varieties). Green hydrogen is
produced using an electrolyser, where
electricity is passed through water so that
hydrogen is separated from oxygen. During
the electrolysing process oxygen is released
into the atmosphere, but when the hydrogen
is burned for energy it combines once again
with oxygen to form water vapour –
completing a rather elegant closed cycle.
“Of course, if you use renewable
electricity to drive the electrolyser, you’ve
got completely zero-carbon hydrogen,”
Wilson says.
Electrolyser plants can be switched on
and off to make use of surplus energy
produced by solar or wind whenever it suits
– solar in the middle of the day or wind in
the middle of the night, for example.
The Australian Gas Infrastructure Group
is building Australia’s largest electrolyser,
Hydrogen Park SA, in partnership with the
South Australian government.
“We’ll buy power off the grid at times of
the day where the grid is essentially allrenewable,” Wilson says. “We’ll produce
hydrogen and put it into the gas network, so
effectively … you’re using the gas network as
a giant battery.”
Hydrogen produced via the electrolysing
process contains about 70% of the energy
used to produce it.

USE IT AT HOME
Above: Hydrogen produced via the electrolysing process contains about 70% of the energy used to produce it,
which makes production for export a very suitable complement for plentiful wind and solar generation.
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This convenient matching of flexible
hydrogen production with sources of
electricity that are as variable as the
www.ecogeneration.com.au
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Labor floats $1.14bn
hydrogen energy boost

HYDROGEN
weather leads to a politically
palatable package, where the
finished product can be described
as an exportable commodity and
another form of energy storage.
You’re taking solar in the
middle of the day or wind in the
middle of the night to make
hydrogen to consume at peak time
– early evening or morning.
Hydrogen can make up about
10% of gas in the network without
there being any impact on
appliances, Wilson says, and in
the UK the goal is a 20% blend.
“That’s a lot of hydrogen,” he says.
“Once you get above that you have
to adjust burners.”
There’ll be a point when
networks will need to be
sectionalised and converted to
100% hydrogen, he says.
But where will the water come
from? After all, this is a country
prone to drought where the metropolitan
water supply networks have occasionally
suffered scarily low levels for long periods.
Wilson estimates it would take about 3% of
the water in South Australia’s network to
replace all the natural gas consumption in
the state with 100% hydrogen produced
using electrolysing powered by renewables.
“It’s measurable, but it’s not going to
cause a massive water stress,” he says.

PHOTO: SERGIO BERTINO/SHUTTERSTOCK.COM

HERE AND OVER THERE
Labor’s plan importantly targets the export
market, where Australia is already chasing
the goal of being the world’s biggest seller by
volume of liquefied natural gas. LNG is
cleaner than coal, but it hardly qualifies as
zero-carbon.
Hydrogen can be condensed to liquid
form by freezing it to about -253 degrees
Celsius, whereas methane (natural gas) boils
at about -160 degrees (so existing LNG
tankers won’t be up to the task of shipping
liquid hydrogen).
Japan imports most of its energy and
has set a long-term target for 20% of total
energy imports to be hydrogen. It’s even
announced the 2020 Tokyo Olympics to
be the “Hydrogen Olympics”. South
Korea is also committed to transitioning
to clean hydrogen.
In the global hydrogen market, Australia
is looking good thanks to low-cost
renewable energy and close proximity to
Asian markets, which are far costlier to
service for other hydrogen producing
nations such as Qatar and Norway.
www.ecogeneration.com.au

Hydrogen exports could contribute $3.6 billion a year
to the Australian economy and generate close to
6,000 jobs by 2030, experts have estimated.

“Hydrogen has the potential to serve as a largescale battery, utilising existing gas networks”
Andrew Dillon, Energy Networks Australia
The global market for hydrogen is
expected to be worth $215 billion by
2022, according to the International
Energy Agency.
ACIL Allen Consulting projects that
hydrogen exports could contribute $3.6
billion a year to the economy and generate
close to 6,000 jobs by 2030. This is projected
to grow to $10 billion of exports a year by
2040, and 16,000 new jobs.
Clean Energy Council CEO Kane
Thornton agrees Australia is well placed to
take advantage of the growing global
demand for clean hydrogen.
“We have a fantastic opportunity to build
on the work done by CSIRO and the
Australian Renewable Energy Agency
recently, on creating hydrogen using
renewable energy and converting it to a
form where it can be exported. Asian
countries such as Japan and South Korea
have committed to making hydrogen a huge
part of their energy future, giving us a
fantastic opportunity to produce and export
it to the Asia-Pacific region.”

ON THE ROAD
As the world’s petrol-burners are replaced
with electric vehicles hydrogen also
stands to show its strength in fuel-cell

electric vehicles, where tanks can be
quickly filled with hydrogen that is used
to produce electricity in a fuel cell. The
fuel type is expected to best suit heavy
haulage, where trucks and trains will gain
an efficiency boost from shrugging off the
burden of weighty diesel in favour of
lightweight hydrogen.
“Hydrogen technology is being embraced
around the world – in northern Europe, for
example, for domestic and commercial use
in gas networks and to fuel passenger and
freight trains,” says Energy Networks
Australia CEO Andrew Dillon.
“While the potential for export is
enormous, one of the most exciting
properties of hydrogen is its potential to
serve as a large-scale battery, utilising
existing gas networks.”
Energy Networks Australia supported the
CSIRO on the 2018 National Hydrogen
Roadmap and has worked with Chief
Scientist Alan Finkel, who is developing a
national strategy with the support of the
Commonwealth and state governments.
“Our gas network members are
undertaking significant hydrogen related
projects throughout Australia, trialling
hydrogen in gas networks and for use in
domestic appliances,” Dillon says.
ecogeneration April 2019
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POWER PURCHASE AGREEMENTS

Above: Karadoc Solar Farm owner BayWa r.e. signed a PPA with Carlton & United Breweries to supply 74,000MWh a year of clean electricity for 12 years.

All the way with a PPA
Business is using power purchase agreements to plug directly into wind and solar generation and
cut costs — but can the renewable energy sector keep up with demand?

26 /

ecogeneration April 2019

plans to build a clean energy plant, using a
power purchase agreement (PPA) where
some simple terms – capacity, price and
term – are spelled out in advance.
Other than owning their own wind and
solar plants, PPAs are the next best way out
of the tight spot that is rising energy bills.

BUSINESS COMES CLEAN
Around the world about 13.4GW of clean
energy contracts were signed by 121
corporations in 21 countries in 2018,
according to Bloomberg New Energy
Finance, about double the 2017 tally.
“Corporations have signed contracts to
purchase over 32GW of clean power since
2008, an amount comparable to the
generation capacity of the Netherlands,
with 86% of this activity coming since 2015
and more than 40% in 2018 alone,” says
BNEF head of corporate sustainability
Jonas Rooze.
Australian business is catching on fast,

with PPA volumes starting around 200MW
in 2016 and rising nearly tenfold by 2018, on
estimates from Energetics.
Corporates that have signed up for PPAs
are still tied to retailers, but they rely on
them to a far lesser extent. For them, an
agreement to purchase clean energy at
defined price becomes a hedge against
volatility in the wholesale spot price.
In NSW, for instance, consultancy
Energetics estimates large energy users
could save between 15-47% on the energy
component of a typical electricity bill in
2020 by using a PPA, according to research
it released in October last year.

THE FINE PRINT
With a tenfold increase in deals by capacity
over two years the PPA market is charging
ahead. However, corporate PPAs are not the
types of arrangements that are drawn up
overnight and energy users will need to
consult experts. Likewise, developers of
www.ecogeneration.com.au
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ig business is a big energy user. If
Australia wants to wean itself off coal,
which still fuels more than 70% of its
electricity generation, it makes obvious
sense to introduce big business to the
owners of large-scale wind and solar plants
across the country – and to the risk-taking
investors who are willing to build even more
capacity in the renewable energy sector.
Rising energy costs are the bane of
business managers everywhere, but the
pain is most acutely felt when contracts
with electricity retailers are renegotiated
and a big step-up in expenses cuts straight
into profits.
Volatility in operating costs is one of those
things you have to get used to in this world,
but the rise of renewable energy is showing
a couple of ways out of a tough predicament.
First, you can install a solar system and
make your own electricity. That’s if you
have the space. A second option is to buy it
from someone who has already built or

POWER PURCHASE AGREEMENTS

solar and wind projects will need to
understand corporate energy needs if they
want to attract direct investment.
One group hoping to fill the knowledge
gap between supplier and buyer is Business
Renewables Centre Australia (BRC-A), a
matchmaking platform that is hoping to
attract energy users, renewables project
developers, electricity retailers, project
financiers and transaction intermediaries
as members.
The BRC-A’s goal is to help industry
deliver 1GW of new renewable energy in
Australia by 2022 and 5GW by 2030 (or
about 20% of NSW energy load) by
building awareness of PPAs among buyers
and developers.
“There is scope for many large corporates
that haven’t undertaken this so far and also
for products to emerge to make it more
accessible to smaller customers as well,”
says Jonathan Prendergast, a technical
director at the Business Renewables Centre
Australia and researcher at the Institute of
Sustainable Futures at the University of
Technology Sydney.
Where offtake agreements were once the
realm of energy retailers, corporate PPAs
have diversified funding sources and made
the renewables sector a more resilient and
long-term prospect for investors.
A direct arrangement with a developer
will require confidence in contracting
energy use of at least 40GWh a year,
Prendergast says, “to make a meaningful
impact to a project, where they can achieve
project finance”. Plants that are already
operational may be prepared to deal directly
with smaller customers.

“Corporate PPAs are
bringing new supply to
the market”

www.ecogeneration.com.au

of Melbourne Renewable Energy Project
which included Southern Sydney Region
Councils and their contract with Origin and
the Moree Solar Farm. Telstra has also
corralled Coca-Cola, University of
Melbourne and ANZ to facilitate a PPA with
the developers of the 229MW Murra Warra
Wind Farm in Victoria.

The real power in corporate PPAs is
providing wholesale connectivity to
customers to provide access to market
signals that traditional retail models did not
provide, says Flow Power renewables
product manager Stephen Au. “That means
getting them to be on a wholesale platform
to deliver them direct savings otherwise not
available through fixed-price contracts.”
Wholesale electricity retailer Flow Power
is building its PPA portfolio and recently
signed a 10-year offtake agreement to
purchase 20MW from the Karadoc solar

Utility and non-utility PPAs and investments
(rolling 12-month average)
1,000
900

MW capacity contracted
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THE GO-BETWEEN

Jonathan Prendergast,
Business Renewables
Centre Australia

OWNERS’ INCENTIVE
Deals typically last 10-15 years, and it is
possible to match the tenor of PPAs to
project finance so that initial investors in an
energy project can cover all their debts and
attained 100% ownership when an
agreement lapses. By that stage, they may be
more accepting of taking their chance in the
merchant market. “Projects then become
tradable assets,” Prendergast says, “or it can
be owned by a fund that is seeking more
certain long-term returns at a lower
expectation on capital return and yield.”
Owners of paid-off assets may also choose to
generate only at high-price times – such is
the freedom of freehold ownership.
Energy users have also carved out savings
by grouping together to negotiate combinedload PPAs with developers, such as the City

“These corporate PPAs are creating new
generation and bringing new supply to the
market,” Prendergast says.
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Above: Data from the Business Renewables Centre Australia shows that over the past two years interest in power
purchase agreements from government and industry has risen to replace falling demand from utilities and
merchant projects. Demand from corporates is expected to increase further as managers identify value.
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POWER PURCHASE AGREEMENTS
Sector demand for PPAs

RISK REDUCTION

7%
4%

Manufacturing

22%

2%

Local government

4%

State government
Education

4%

Resources
Telecommunications

5%

and data centres
Water utility
15%

9%

Distribution
Transport
Retail

2%

Agriculture
13%

Finance

13%

Above: The energy-thirsty manufacturing sector is primed to benefit from power purchase agreements, where
the certainty of a contracted price will help business managers hedge overall costs. The government and
education sectors are also early adopters of PPAs, according to data from Business Renewables Centre Australia.

farm and 28MW from the Yatpool solar
farm, both in Victoria, to supply its
corporate clients.
Flow Power has facilitated PPA deals for
clients including Olam Orchards, ANCA
Machines, Australian Vintage and Pernod
Ricard. The retailer delivered its first
corporate PPA in 2017, matching clients with
70MW from Ararat Wind Farm. It used the
platform from that first deal to secure wind
and solar in South Australia, Victoria, NSW
and Queensland.
Au says wind and solar can cover about
60-80% of his clients’ consumption.
“[A PPA] delivers a very nice and
complementary hedge product for that spot

“A PPA delivers a very
nice complementary
hedge product for that
spot market access”
Stephen Au, Flow Power
market access.” The fi rst level of hedge, he
says, is the often complementary
generating profi le of solar and wind, where
the sun and wind are usually doing their
thing at different times. Further hedging
can be accessed through futures, options
and ceiling prices.
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Above: As the above data from Bloomberg New Energy Finance shows, momentum in interest in power
purchase agreements has shown haphazard growth over the past decade as business managers finally accept
the science of climate change, listen to their customers’ demands about sustainability, follow the logic of
long-term contracted energy agreements or simply do what the other guys are doing.
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Developers of solar and wind plants are
looking for off take agreements to underpin
their investments, so from an asset-owner
perspective the evolving market for PPAs is
as relevant as equity and debt markets.
“Those investors, debt or equity, require a
level of hedged revenues, which is why they
look to parties such as us,” Au says.
The option of selling into the merchant
market depends on an owner’s appetite for
risk and their beliefs about the long-term
trend in prices.
A busy pipeline of projects is seeing Flow
Power taking inquiries from developers.
There is a lot of activity in the renewables
sector and part of Au’s role involves due
diligence of new projects. “It’s a bit of a
mix,” he says.
“Are we open to new relationships with
new developers coming in with new
opportunities? Absolutely we are – but they
need to fit our customer strategy.”
The sector has cooled to an extent, he
says, with the collapse of RCR Tomlinson
late last year sending ripples through clean
energy industry. “The silver lining in all this
is that potentially the developers and EPC
contractors are more realistic about what
they can deliver, especially given some of
the risks they don’t control, such as gridconnection and AEMO conditions,” Au says.
It’s not just epic-scale projects that are in
the market to make deals as a supplier to
corporate PPAs. Flow Power’s Market Small
Generation Aggregator service can take
generation from sub-5MW plants and find a
market for them as the responsible market
participant to settle payments with AEMO.
“This is an emerging market,” Au says.
“There are a lot of developers playing in that
space.” Smaller plants are quick to build and
the capacity suits customers with needs
ranging between 500kW and 5MW.
Yes, some business owners may be a bit
wary about the intermittency of renewables,
but Au says the main challenge in nutting
out a PPA is how to change business
managers’ mindset to convince them there
is a better way to procure their energy
compared with traditional fixed-price,
fixed-term markets.
If those businesses are looking at
installing their own solar plants, all the
better. Flow has in-house engineers to help
clients with energy management and even
advises them on integrating other forms of
energy management, including generation.
“We don’t see on-site [solar] as a threat;
we welcome that discussion,” he says.
“Our job is to find the right energy
solution for customers.”
www.ecogeneration.com.au
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T

he clean energy message may finally
be heard in Canberra but investors
caught the logic of large-scale wind
and solar projects long ago. Last year
was a record for construction and
commissioning around Australia and this
year may even top it.
Connecting hundreds of clean energy
plants to a National Electricity Market that
was designed for a handful of large
centralised generators is a mind-bending
problem, however, and the Australian
Energy Market Operator (AEMO) has been
running hot.
As investors and developers ponder the
collapse of RCR Tomlinson, where
connection delays were among problems
cited as cause of the company’s collapse,
the pipeline of solar and wind projects
across the country will be scrutinised for
any hint of trouble.

EcoGeneration spoke to AEMO chief
system design and engineering officer Alex
Wonhas about how our grid is standing up
and what developers need to focus on to
deliver successful projects.

First of all, what is involved when
seeking approval for connection for
an energy project?
The connection process is complicated.
There are four major steps and three main
players involved and it: the project
participants, the network service provider,
or NSP, and AEMO, who provides a national
oversight role over the whole connection
process. In addition to that there is a whole
raft of other participants that provide
information into it, like equipment
manufacturers and consultants.
The first step is the pre-feasibility stage
where the project team considers the
www.ecogeneration.com.au
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The Australian Energy Market
Operator is running to keep
up as a wave of wind and
solar projects line up to
connect with the NEM.
Chief system design and
engineering officer Alex
Wonhas tells EcoGeneration
about the stress points all
along the approvals line.

CONNECTION APPROVAL

GROUP

1

GROUP

2

Near-term construction to maximise
the economic use of existing resources

As soon as practicable

“We are literally turning
the traditional
transmission network
on its head”

Developments in the medium term
to enhance trade between regions,
provide access to storage, and support
extensive development of REZs

To mid–2020s (indicative)
GROUP

3

Longer-term developments to support
REZs and system reliability and security
To 2040 (indicative)
To 2030
To 2035
To 2040

Alex Wonhas, AEMO
Brisbane

SVC

SVC

Sydney

Is this because renewable
generation is being built in parts of
the country where there was no
need for strong transmission?

Adelaide
Canberra

2022 generation mix
Transformer

100%

Melbourne

80%

Braking resistor

60%

Network upgrade in all scenarios

40%

Indicative wind farm

20%

Indicative solar farm

0%

Indicative gas powered generation
System strength remediation

Utility solar

Brown coal

Utility storage
Distributed
storage
Rooftop PV

Hydro

Capacitor
Static VAr Compensator

Black coal

Hobart

CCGT
Peaking
Wind

ILLUSTRATIONS: AEMO

Above: Planning for new transmission means thinking far ahead — and as the wave of interest in new wind and
solar generation has crested over the past few years the task has become increasingly complex.

feasibility of the project. We have seen that
it is really beneficial at this stage for
potential project proponents to have an
early engagement with their NSP and
potentially even with AEMO because that’s
the stage where it is important to identify
any potential issues and start to think about
how those issues are being addressed. For
example, connecting into a weak network.
If during the pre-feasibility the project
proponents decide that this is a potentially
successful project then they can decide to
proceed to the next stage by submitting a
connection inquiry. That second step of
running through the connection inquiry
always depends on the circumstances, but
a typical timeframe is six months for that.
That is really the stage where there will
be detailed discussions between the NSP
and the project proponent that could also
include some of the other affected assets
on the network. It’s where the NSP will
conduct the preliminary impact
assessment and at the end of its successful
process the NSP will provide a formal
response back to the project in terms of
their connection inquiry.
www.ecogeneration.com.au

Then comes the third step, which is when
the project proponent really submits the full
application with hopefully all of the
information that has been stipulated in the
previous response to the inquiry process.
Based on that information the project and
the NSP will conduct some more detailed
studies which need to be conducted to the
necessary degree of detail.
That has actually been one of the
challenges more recently, that because the
operating conditions for the network are
more challenging often we need to go to a
much greater level of detail of the way we
are modelling the system.

How have the operating conditions
become more challenging?
In some parts of the network we have a
relatively weak network. We have already
a lot of generators connected to that
network, which means there is more
interaction between the different
generators that needs to be taken into
account during the connection process.
Interdependencies need to be understood
and ultimately need to be addressed.

Yes. Historically we have built our
transmission network really for one
purpose, where we have a number of fairly
centralised generation centres with
conventional generators and the role of
transmission network was to pump out the
electricity to more regional and remote
parts of the country and supply them with
power. Now we are literally turning this on
its head. And because those more remote
parts are often areas where there is good
renewable resources we are using those
parts now to feed electricity into the main
part of the system – and frankly those lines
have a certain amount of capacity and
certain security requirements for safe
operations. Obviously we need to maintain
those safe operating conditions.

Do you work with the networks on
modelling where would be the best
place to build new transmission or
upgrade existing transmission?
We do that at a high level, at a national level,
in particular through things like the
Integrated System Plan, which we published
the first version of last year.
We have just started the consultation for
the next integrated system plan, and that is
really where we are saying where do we
think are the highest priority new
transmission augmentations required where
maybe the best locations to build new
renewable energy zones. So that’s really our
role, to provide the big picture. And then the
local network service provider is doing the
more detailed assessment.
But I think ultimately it’s up to the project
proponent ideally to identify where is the
ecogeneration April 2019
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Above: As generation from a multitude of widely dispersed renewable resources replaces electricity provided by centralised fossil-fuel power plants, the networks and
project developers will need to play a game of constant cost-benefit analysis. The real skill is in selecting sites that meet multiple criteria, Wonhas says.

Alex Wonhas, AEMO
most optimal location to build their project
and then during the connection process
they’ll receive feedback from the NSP and
ultimately from us [AEMO] about what
requirements are needed to connect at that
particular point or what may be the
limitations of connecting at that point.

use new technologies to manage some of the
challenges that are occurring in weaker
parts of the network — and all of that
combined gives them a stronger or weaker
business case.

Is it a bit of a chicken and egg
situation for developers, where they
are looking for a spot where
resources are strongest and there is
a good chance of connecting?

My advice to project developers first and
foremost is to take the grid connection
process very, very seriously. Over the past
year and beyond we have put a lot of effort
into looking at ways to educate the market
about what is actually required for a
successful development, being responsive to
the requirements that the NSP and AEMO
provide to developers.
I think it’s also important for investors to
pay attention to the physical modelling of
their plant almost as much as they do to the
financial modelling of their plant, because
we are really at a point in time where

Exactly, and that’s what I would say is
ultimately the competitive advantage of a
really good developer. It’s having the
understanding of making the very complex
trade-off decision of where is the good
resource, where is proximity to the network,
where can they access land cheaply, where
do they have minimum disturbances from
severe weather, and where they can maybe
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What advice can you offer to
prospective developers?

getting the system security resolved is
almost as challenging as achieving maybe
the other aspects of the financial and legal
due diligence in a project.

Is there too much of a sense of
urgency among developers? Are you
impressed or not impressed by the
standard of some of the applications
that you see?
We see a spectrum of different capabilities
in the current wave of developments that
are coming through. I think it’s quite
important to remember that the sheer
volume of renewable plants that are
connecting to the system has increased
phenomenally.
Just five years ago we had about 22 active
new connections in the system, at about
1.2GW worth. Now we have 19GW of
advanced applications for new connections
currently in the system, which is a factor of
15 increase — and that puts a lot of strain
on the system.
That plays out in a number of different
ways: having access to the right skills to do
the work, a lot of the players that are
entering are often new to the Australian
www.ecogeneration.com.au

ILLUSTRATIONS: AEMO

“My advice first and foremost is to take the grid
connection process very, very seriously”

CONNECTION APPROVAL
market — they might have experience in
other markets where some of the rules and
some of the conditions are different.
We are also now in a situation where
there are multiple processes for connection
happening in the same area that have
interdependencies that need to be
understood. We are moving to weaker parts
of the network, therefore the environment is
more challenging — to deliver is more
challenging — and we see a broad spectrum
of different outcomes from the process.

Are there any completed
renewables projects that may never
be connected to the grid?

PHOTO: DISOBEYART/SHUTTERSTOCK.COM, SUPPLIED

I don’t know about that but maybe what’s
important is to take a step back. The NEM
has a very clear policy around open access to
the network, so in the end every project that
seeks to have a connection that meets a
minimum technical standard has to be
connected to the network. The challenge is,
how do you go about meeting that minimum
technical standard?
Some projects in the early stages do their
due diligence and decide it might be difficult
to meet that standard and they don’t do it.
Some projects that may be completed
experience some challenges of noncompliance during the commissioning
process, where what was during the
connection process assumed to be the
behaviour of the plant due to the model is
then actually inconsistent with the observed
behaviour of the plant. In those cases the
project proponent works very closely with
the NSP and AEMO to find what is the
solution to meet that technical standard.
That is a very active part of work for us to
ensure we are getting as many new projects
onto the network as possible, because again
stepping back into the big picture we know
that existing generators are retiring and
therefore we will need new generation in
the system.

Are you involved in encouraging
energy users to sign up for demand
response programs?
AEMO sees a very strong opportunity for
really capitalising on the full suite of
distributed energy resources, which
includes demand response. Many studies
have shown demand response is a very costeffective way to ensure the reliability of the
system going forward and to ensure
ultimately that demand will match supply.
It is one of many different forms in which
we can help match demand with supply;
there are also battery solutions, pumped
hydro solutions, and there might be
www.ecogeneration.com.au

technologies that are maybe further out and
also very important, such as hydrogen. They
all might help to ensure that we can
integrate variable renewable energy
technologies into our system.

What lessons were learned from the
recent heatwaves?
When we reflect back on the recent heat
waves, in particular the events in South
Australia and Victoria on January 24 and 25,
we see that, all in all, the operating
conditions of the National Electricity
Market become more and more challenging.
The margin of error is certainly reducing
and the reliability of ageing existing plants
is decreasing, so therefore we have to make
the most of some of the new technologies
that are coming through, we need to ensure
ultimately that the reliability of the system
is a given.
I think that we have foreseen some of the
challenges that have played out in Victoria
fairly accurately. When you go back to the
electricity statement of opportunity which
we published last year, an annual
publication where we look at what is the
likelihood that we are unable to meet
demand, we have been able to forecast that
we expect much higher outage rate from
existing generators and as a result the
expected unserved energy in Victoria was
actually at the 0.002% threshold, which is
the threshold set by the reliability panel that
we need to work towards.
That was exactly what played out on
January 25, where we had three major
power stations offline. Our projection of the
unserved energy was fairly accurate. So

what is then interesting to see when we are
looking at the forward projection is a lot of
the new generation projects coming into the
market, we are seeing a slight decline in the
forced outage rate projections.
That generation is starting to help make
sure that we have enough energy
available, but it is a very thin margin and
we probably need to have a discussion
about whether the standard that is
currently being set is the right standard or
whether we might need some additional
reserve generation, like South Australia
has introduced.

Above: Alex Wonhas is chief system design and
engineering officer at AEMO. He was formerly
managing director energy and resources at Aurecon,
led the energy work at the CSIRO and has been an
associate principal at McKinsey.
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WIND

How do mast and remote
sensing technology weigh up

technical
director and
co-founder of
Fulcrum3D.
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Above: Figure 1 — wind speed shear profile.
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Above: Figure 2 — example of mast and Sodar shear data.
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WIND TURBINE ILLUSTRATION: PETOVARGA/SHUTTERSTOCK.COM

Dr Colin
Bonner is

uncertainty of 2% at 150m compared to 25%
from extrapolated data from masts.
A difficulty faced by developers and
engineers is that lattice masts taller than
120m are generally cost prohibitive and
technically challenging. This has driven the
global adoption of remote sensing
technologies such as Lidar and Sodar in the
wind energy industry.
These technologies provide the tools to
make direct measurements across the entire
turbine blade area to reduce uncertainty.
Further, over the past decade remote
sensing technologies have proven to be
highly accurate, cost-effective and have
highlighted the deficiencies in traditional
mast-based campaigns.

200

Height (m)

“W

hy is my yield assessment from mast
data different to that from a Sodar?”
As a Sodar manufacturer, this is a
question we hear from developers and
engineers from time to time. While there are
multiple reasons, the most common cause is
the difference in shear profile.
With modern wind turbines having a hub
height of over 120 metres and a tip height of
over 200 metres, mast measurements are
commonly extrapolated from 120m to 200m
using power-law shear profiles. As an
example, figure 1 illustrates the process
where measurements from an 80m mast
(grey crosses) are extrapolated to the top of
the turbines sweep area using an ideal
model (grey line).
Figure 1 also shows real-world
measurements from a Sodar that match the
mast below 90m. However, there is a
considerable difference between the
extrapolated mast data (grey line) and
measured wind speeds at heights that are
within the turbine sweep. Shear profiles
that do not follow a power-law profile are
commonly observed.
Small differences in wind speed can have
a significant impact on power generation.
This is driven by the fact that the power that
can be extracted from a wind turbine is
governed by Betz’s Law which, independent
of turbine design, has the output power

proportional to the wind speed cubed (P =
½ (rho) S v3). The dependence on the cube of
wind speed means an uncertainty of 1% in
wind speed results in a 3% uncertainty in
power and potential revenue.
Figure 2 is a real-world example from a
90m mast collocated with a Fulcrum3D
Sodar. The correlation between the Sodar
and mast are in line with industry
expectations. The mean wind speed from
two cups at 60m differ by 1.5% while the two
cups at 90m differ by 1.2%.
In this particular case, the extrapolated
mast measurements at 150m are 3-7%
lower than the Sodar, which results in
9-20% less power production.
The Sodar measurements maintain an

Height above ground (m)

Small differences in wind
speed can have a significant
impact on power generation,
writes Dr Colin Bonner, so
it pays to take care with
yield assessment.

EARLY BIRD
CONFERENCE
REGISTRATION
NOW OPEN

With the theme, ‘Energy Storage – The Great Enabler’, Australia’s premier large-scale and commercial energy storage conference will
bring together the industry’s brightest minds and key players actively investing in storage. Join the discussion of real and financially viable
case studies and solutions for utility, commercial, off-grid, micro-grid, and aggregated residential applications.

You’ll get exclusive access to Australian and International speakers covering:
• Large-scale/utility applications of a variety of energy storage technologies
• Distributed energy resources for grid applications

KEYNOTE SPEAKER

• Mining and microgrid case studies from across the world
• Economics for commercial and grid scale energy storage investment
• Installed commercial energy storage projects
• The future of energy storage in Australia

Caleb Waugh,
Head of Business Analytics Energy Storage,
Lockheed Martin Energy

Fiona Orton,
Future Grid Manager,
TransGrid

Jon Norman,
President and COO,
Hydrostor Inc.

Robert G. Morgan,
CEO, Energy Storage,
GE Power

TAKE ADVANTAGE OF EARLY BIRD CONFERENCE RATES

REGISTER BEFORE 12 APRIL
australianenergystorage.com.au/ecogen

AUSTRALIA’S LARGEST DEDICATED
ENERGY STORAGE EXHIBITION FREE!

CO-LOCATED WITH

Australia’s largest energy storage dedicated trade exhibition offers free-to-attend access to the
products and solutions able to deliver cost effective energy for Australia’s utilities, commercial and
industrial sector, and more.

FREE-TO-ATTEND REGISTRATION OPEN NOW!

INTERNATIONAL CONVENTION CENTRE, SYDNEY

The power in

FLEXIBLE LOADS
Business can slash costs by complementing flexible loads with renewable
energy sources, write researchers at the UTS Institute for Sustainable
Futures and the Australian Alliance for Energy Productivity.
BY CHRIS BRIGGS, DANI ALEXANDER, TOM MORRIS,
LAWRENCE McINTOSH AND JOSEPH WYNDHAM.
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A

ustralia is leading the world in
residential solar and is now in the
early stages of an investment boom
in on-site solar for businesses – commercial
and industrial businesses now account for
around 30% of new installations. Bloomberg
New Energy Finance projects that before
2025 Australia will have the most
decentralised energy system of the major
economies analysed in coming decades
– and by some margin.
However, the current energy system is
likely to constrain the continued expansion
of renewable uptake by businesses. In
wholesale markets, solar PV is hollowing
out demand in the middle of the day
(known as the “duck curve”), which is
lowering the price and business case for
new solar installations.
On distribution networks, large volumes
of solar power can push infrastructure
beyond operating limits (for example, by
increasing voltage fluctuations), requiring
increased network investment. Consumers
are already being forced to limit the size of
www.ecogeneration.com.au

solar PV installations to avoid or minimise
grid exports which, in some cases, destroys
the business case.

THE ENERGY YOU USE
Luckily new technologies that integrate
renewable energy and load management (or
REALM) can offer a win-win for energy
Ikea
Australia

Schneider
Electric

consumers and network businesses.
REALM solutions use storage and load
flexibility to locally optimise demand and
supply, such as through efficiency
improvements (focused on peak loads),
renewable energy (usually solar PV), battery
and existing non-battery thermal storage,
and the use of demand management

Woolworths

V&C
Foods

NBN

Goodman
Fielder

Teys
Australia

Storing heat
Storing cool
Storing
materials
Discretionary
loads
Existing
batteries
On-site
generation
Energy
efficiency
Above: Table 1. Flexible loads for REALM study participants.
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Site

Description

REALM options

Key findings

Ikea Australia
(NSW)

A ‘big box’ retail facility
(warehouse, retail, offices,
café) operating 7 days a week.
• 990kW solar PV
• back-up generator
• EV forklifts
• 1.8ML cold water storage
tanks

Options modelled were:
• a chiller control upgrade to
optimise the use of cold
tank discharge;
• a new battery; and
• Additional PV (to generate
excess power to store in
cold water tanks).

The chiller control upgrade on its own had a payback
of one year.
However, the combination of 250kW of solar PV
with the chiller control upgrade delivered the
highest net present value, albeit with a slower
payback (seven years).

Schneider
Electric (SA)

A light manufacturing facility
operating 24/7 Monday-Friday
and some Saturdays (factory,
warehouse, distribution centre
and commercial office
building).

Modelling supplemented an
energy audit to examine the
opportunity to use additional
cold tank storage or battery
storage to facilitate
additional solar PV.

A “prosumer micro-grid” with a 900kW solar
system, a larger on-site battery, cold storage tank
augmentation (500kL) and energy efficiency were
identified as the optimal solution. The battery could
also facilitate a pro-active wholesale market
strategy.

Woolworths (NSW)

The retail store is an older
brownfield site. Demand is
comprised of many different
activities such as baking,
cooking, cleaning and
refrigeration.
100kW PV
A small back-up energy
system.

Options modelled were
additional cold storage, PV,
battery storage.
The use of existing cold
storage was not considered a
viable option due to business
constraints.

None of the modelled options found positive returns.
The 100kW rooftop solar system is well-sized relative
to the daytime load and the site has low off-peak and
shoulder tariffs. Even at lower battery prices, none
of the combinations of solar and batteries produce a
positive return. Cold water storage tanks could be a
viable solution in new stores but this was not able to
be tested in this pilot.

V&C Food (NSW)

A greenfield site for a new
store (offices, butchery, retail
area and cold and freezer room
storage). The plant has been
designed for high energy
optimisation (reclaiming heat
from the refrigeration cycle to
heat water).

The modelling considered
various solar array sizes,
phase change materials
(PCMs) and battery storage
for deferring cooling loads
and absorbing excess solar.

PCMs were not cost-effective under any scenario.
The PCM system defers thermal loads, not electrical
loads, and the high COP chiller reduces the electrical
energy required to meet thermal load. PCM systems
may be a good option at sites with existing low COP
chillers, excess solar PV and space for installation.

NBN Co (Vic)

The facility is a repurposed
warehouse with office areas. IT
equipment and associated
infrastructure and cooling
make up 85% of electrical
loads.
• 100kW PV
• 4 x 560kW backup diesel
generators
• >1,200kWh battery storage

The modelling considered
additional solar PV and
energy efficiency
opportunities.

Little scope for REALM. PV represents a small
portion of site load (around 5%) and NBN’s load
profile is quite flat.
However, there is scope for demand response
services if lead-acid batteries are replaced with
more flexible technologies. The size of NBN’s load
and DR capacity position NBN well to negotiate a
corporate PPA.

Goodman Fielder
(NSW)

A frozen bread plant and a
liquids factory with shared
facilities for steam, hot water
and compressed air.
• Large refrigeration and HVAC
chillers
• 150kW ammonia unit for a
chilled water circuit

Options modelled were:
• additional cold tank storage
• battery storage
• additional solar PV

The optimum scenario included 500kL of additional
cold water tank storage which increased the
optimum amount of PV from 150kW to 450kW. IRR
of 14.5% and six-year payback. Cold storage delivers
better returns than batteries because only
incremental storage is required to reduce monthly
network demand charges.

Teys Australia
(Qld)

A fringe-of-grid beef cattle
feedlot. LNG is trucked to the
site and used to produce steam
for cooking.

Modelled options:
• Additional PV
• Pre-heating water for
the boiler using excess
PV output
• Battery storage

Boiler pre-heat to store excess output from 250kW
PV is currently the best option (15% IRR, six-year
payback). If battery prices fall to $500/kWh, a
100kW battery plus 250kW PV is the best option
(16% IRR, five-year payback).

Above: Table 2. Summary of REALM opportunities across seven Australian businesses.

controls to optimise integration. This local
optimisation is key to leveraging corporate
investment in decentralised energy to lower
costs for all consumers.
Most businesses have a range of storage
and load flexibility options available to them
including: thermal storage, such as a cold or
hot water tank or in the thermal inertia of
cool rooms by pre-cooling (or heating);
material storage, such as an irrigator
pumping water into a reservoir; back-up
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generators; battery storage, and; peakfocused energy efficiency.
Leveraging the flexibility within
these options can add value to renewable
energy by:
• reducing energy bills (especially monthly
network demand charges when solar
output is not aligned);
• increasing the capacity to install and use
renewable energy by avoiding exports
which are paid at lower rates, and;

• enabling consumers to participate in
emerging energy market options such as
wholesale demand response, network
support and off-site renewable energy
power purchase agreements.

LOW-COST DEMAND FLEXIBILITY
To prove this concept, the UTS Institute for
Sustainable Futures (ISF) and the
Australian Alliance for Energy Productivity
(A2EP) undertook an ARENA-funded study
www.ecogeneration.com.au
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with seven Australian businesses.
In partnership with the host businesses –
Ikea Australia, Schneider Electric,
Woolworths, V&C Foods, NBN Co,
Goodman Fielder and Teys Australia – the
project team investigated opportunities to
deploy REALM systems to utilise more
renewable energy at a lower overall cost for
the business.
The commercial sites offered different
REALM opportunity given the flexible loads
that were available (see table 1).
ISF tested the business case for different
configurations of PV, thermal and battery
storage using an optimisation model with
sensitivity testing against battery pricing.
A summary of each site’s results is
outlined in table 2.

Site

Does REALM facilitate greater deployment of
on-site renewables?

Ikea Australia

Yes

250kW (existing 990kW system)

Schneider Electric

Neutral

Energy bill reductions for 900kW PV with and without
storage are similar but storage with larger PV systems
offers higher option value and scope to earn revenue
through demand response

Woolworths

No

N/A, existing 100kW PV system

V&C Foods

No

N/A, V&C Foods is installing an 80kW PV system

nbn Co

No

100kW system is a small portion of largely flat load
therefore no load shaping is required for additional PV.
NBN is considering PV investment separately

Goodman Fielder

Yes

450kW

Teys Australia

Yes

250kW (existing 300kW system)

Above: Table 3. Potential renewable energy deployment facilitated by REALM.
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The key findings from the pilot
study were:
There is significant potential for
commercial and industrial sites to deliver
load flexibility: across the majority of the
sites there was significant scope for load
flexibility using existing on-site storage
(such as cold tanks).
REALM configurations can improve the
business case for solar PV: the returns
were better than solar PV alone and
generally batteries, and in many cases
facilitated higher levels of renewable
energy on-site. The quantum of the
potential increase in renewable energy
deployment for the businesses who
participated in the REALM pilot study is
summarised in table 3.
Existing tariffs generally do not
provide an effective incentive for sites
to use or develop load flexibility:
financial returns were improved by
REALM systems but still generally beyond
standard commercial benchmarks (5-8year paybacks). Returns typically ranged
from 12% to 15%. However, these business
cases were assessed under existing,
relatively flat electricity tariffs combined
with monthly peak network demand
charges and did not include revenue for
delivering energy market services (such as
wholesale peak demand reduction).

PILOTS AND PRICING
REFORM NEEDED
The study made three key
recommendations to unlock the potential
for low-cost demand flexibility:

1. Business and market capacity
must be developed
Business and market capacity will need to
be developed to utilise the opportunities for
www.ecogeneration.com.au
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Global trend towards decentralisation of energy

shaping, and therefore do not shape their
investment decisions.
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Italy
Thailand
Mexico

30%
25%
20%

United States
India
China

15%
10%
5%
0%

2012

2016

2020

2025

demand-side flexibility. Some of the issues
identified through the pilots included:
Data quality and data management
systems: a consistent feature across most
sites was data quality was generally not
sufficient for “actionable advice”. There
were various challenges with either faulty
or proprietary building management
systems (BMS) and missing data. However,
emerging technologies such as advanced
data analytics, machine learning and
cheaper sensors create major opportunities.
Energy knowledge and expertise: the level
of understanding of site energy profiles,
opportunities for load management and how
rooftop solar interacts with demand charges
was mixed.
Competition for scarce capital:
Opportunities for energy efficiency and
renewable energy are better understood at
all levels of the business.
Energy efficiency or solar projects

2030

2035

2040

without demand management are better
understood and lower-risk. Demonstration
projects are needed to test different market,
technology, pricing, institutional and
regulatory models. These should be tested
in collaboration with technology providers,
networks and retailers and/or energy
market aggregators.

2. Redesign electricity tariffs
and incentives
The financial returns for pilot sites from the
REALM systems modelled would be
significantly higher if network and energy
pricing better reflected the cost of supplying
electricity at different times. To use one
example, a “critical peak” incentive would
provide a focused signal to load-shape in a
way of value to energy networks that
minimised impacts on the business. All the
sites that participated in REALM agreed
that tariffs provide little to no signal for load

3. Energy market reforms and
rule changes to allow businesses
to access the value of demand
flexibility.
The value-stack for demand-side flexibility
at a site level and across the energy market
is illustrated below.
Few of these value sources for the energy
market can be currently accessed by
business customers. The FCAS market and
RERT scheme have grown but remain
small in scale. There is limited
transparency on the use of demand
management in wholesale markets but
the Australian Energy Market Operator
and Australian Energy Market Commission
have stated it is significantly underutilised. The use of demand management
by networks is rare.
There are two major opportunities to
increase the use of demand-side flexibility
for wholesale markets and electricity
networks: wholesale demand response and
the demand management incentive
scheme (DMIS). Wholesale demand
response would enable aggregators and
retailers to bid demand response as
competition to generation supply resulting
in a genuine two-sided market, especially
during high-price events.
The DMIS is recently established but
there is a major risk it will be underutilised
if networks struggle to identify projects.
And so we tie back to the first
recommendation – proof of concepts must
be deployed and shared to build
understanding across Australian companies
and network businesses.

Renewable PPAs

Wholesale energy
• Exported generation or load
reduction during high-price events

Network
• Reduced peak demand (capex)
• Reduced energy throughput (repex)
• Frequency & voltage control

• Demand response can reduce the
firming cost of mis-match between
generator output and load profile

Wholesale energy

Network

PPAs

Demand tariffs

FCAS
• There are 8 frequency control and
ancillary services markets

System reserves
• Reliability and emergency reserve trader
• AEMO can pay for generation or load
reduction to be available to meet
reliability standards
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FCAS

Energy costs

System reserves

Back-up generation

Energy market

Site

Demand tariffs
• Load shifting to reduce network
tariffs based on monthly peak
demand

Energy costs
• Load shifting to lower price times
(time-of-use tariff)
• Increased solar (sorting excess
output to avoid grid exports paid
low rates)

Back-up generation
• Augment or displace more expensive
back-up generations (eg, diesel)

www.ecogeneration.com.au
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DON’T FORGET THE DEMAND
SIDE (AGAIN)
Australia has a history of investing in more
expensive supply-side solutions without
facilitating lower-risk, cheaper demand-side
options (not just in energy – think
desalination plants in water and motorways
in transport policy). As our coal-fired
generators are retired and electricity
reliability becomes more and more political,
big investments are being made that will
close the door on other cheaper decentralised
options. Transmission infrastructure,
Snowy 2.0 and grid-scale batteries may
address the technical issue, but the financial
burden on consumers will be high.
Analysis by Dunstan et al (2018) found
demand response and time-varying prices
were two of the cheapest ways to replace the
firm capacity being lost as coal plants such
as Liddell close.
If Australia chooses (again) to ignore the
demand-side we will be adding to the cost of
the clean energy transition and miss
www.ecogeneration.com.au
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Above: Demand response and time-varying prices are two of the cheapest ways to replace retired capacity.

opportunities for businesses to add cheap
generation and load resource to the mix.
In fast-moving, uncertain times of
technology and market change, it is wise to
learn from our mistakes and invest in
consumer-driven options. Because that’s
who has to pay for it after all.

Dani Alexander and Dr Chris Briggs
are research principals, Lawrence
McIntosh is senior research
consultant and Joseph Wyndham and
Tom Morris are research consultants
at the institute of Sustainable Futures.
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EVs HEAD FOR
C

ars are more than a mode of
transport. They tell the world who
you are and which direction in life
you’re going. They are like the chief’s cloak
or the jester’s jangly hat. When we sit in our
cars we are never quite the person we
otherwise are. There’s a pride that comes
with driving, much of it ill-directed.
Sometimes, driving can be fun, an
adventure. Many times, driving can drive
you up the wall.
Occasionally, driving is deadly.
As the world’s car population bloomed
over the past 100 years, so too did a haze of
pollution. There are now more than 1 billion
of them chugging around the planet, a
tenfold increase on 60 years ago. Today, cars
are responsible for about half of the
greenhouse gas pollution produced by the
transport sector in Australia, which
includes trucks, public transport, domestic
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flights and shipping and accounts for 18%
of emissions.
If we can clean up our cars, we’ll clean up
our air.
Electric cars look like an obvious solution,
so long as they are charged with renewable
energy. But the car craze will be hard to
kick. In some markets, such as Norway and
China, drivers are being lured to electric
vehicles (EVs) by a mixture of financial
incentives and progressive policy settings,
including deadlines for banning petrol and
diesel vehicles.
In Norway, sales of EVs already account
for more than 50% of motor vehicle
purchases, and numerous countries have
targets of 100% EV sales, including China.
The number of electric cars worldwide
had risen to 5.6 million in early 2019, up 64%
from previous year. China is in first place,
with 2.6 million EVs, followed by the US

with 1.1 million, according to the Centre for
Solar Energy and Hydrogen Research
Baden-Württemberg.
Australia, however, is still in the slow
lane. Electric vehicles made up about 0.2%
of all vehicle sales in 2017, or less than
2,300 units. As more carmakers release
EVs and as more car buyers feel inclined to
consider this radical new technology over
the traditional liquid-fuelled friend, the
early-adopters on our roads will be steadily
joined by the next – and much bigger –
wave of consumers.
More EVs means more electricity. The
Australian Energy Market Operator expects
the main growth in electricity demand will
come from the uptake of electric vehicles,
with 19% of the light vehicle fleet forecast to
be electric by 2036-37.
That’s great news for our Earth, our
lungs, our great grandchildren and their
www.ecogeneration.com.au
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As petrol becomes a thing of the past the grid will need to be ready for the rapid rise of electric
vehicles, writes Jeremy Chunn. There are a few things to consider before we charge ahead…

ELECTRIC VEHICLES

GRID IMPACT

www.ecogeneration.com.au

ecogeneration April 2019

/ 43

Above: One day, in the not-too-distant future, the fume-filled forecourt will be a mere memory...

great grandchildren, but the transition
from petrol to electrons as road-users’ fuel
of choice will require the slow removal of
one supply chain and the strengthening
and reengineering of another – the
electricity grid.

government fleets, the committee said in
its report. Senator Tim Storer, the
independent from South Australia who
chaired the Senate committee into EVs,
would like to see Australia set targets of
25% light vehicle sales to EVs by 2025,
along with 30% of light commercial vehicle

THE CANBERRA CIRCUIT
Canberra knows there’s a job ahead, and in
January a senate select committee inquiry
into electric vehicles included 17
recommendations to address national
standards and regulations for charging
infrastructure and grid integration.
A good way to get more electric wheels
on the road would be for government to
set targets for passenger vehicles,
commercial vehicles, busses and

“The car should be the
lowest priority in the
[residential energy]
system”
Dr David Mills, solar pioneer
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Above: Predictions of increases in demand for electricity associated with the replacement of fleet with electric
vehicles vary considerably, depending on mainstream drivers’ appetite for change.
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sales (utes and vans), and 20% of metro bus
sales. He also recommends half of new
purchases in the Commonwealth
government fleet should be EVs by 2025.
The senate report makes it clear we are
heading into risky territory. The steady
replacement of fossil-fuelled vehicles with
cars and trucks that use generic electrons
and transfer that energy onto the
macadam via a tiny fraction of the moving
parts of an internal combustion engine
will require a massive reengineering of
our energy thinking.
Key to an accelerated uptake of EVs is
convenience and speed in the charging
experience, much of which depends on
networks. If EV owners are concentrated
amid the metropolitan sprawl, a “cluster
effect” has the potential to overload local
parts of a network, especially feeder lines,
say the authors of a study by LEK
Consulting for Australian fast-charge
technology company Tritium.
The consultant expects EV ownership
will increase household demand by about
50%, with the result that an area with 50%
EV penetration where owners charge about
the same time would push up peak demand
by 30%. Electricity demand from EVs will
rise from 0.3% in 2017 to 6.3% in 2030, the
report says. The International Energy
Agency expects the world will need 130
million chargers by 2030 to keep up, or 30
times what is installed today.
Buyers will flock to EVs when prices fall.
A report by Deloitte says the ownership cost
of battery EVs will match petrol and diesel
globally by 2022. “From this point, cost will
no longer be a barrier to purchase, and
owning an EV will become a realistic, viable
option for new buyers,” says Deloitte UK
automotive partner Michael Woodward.
However, a global oversupply of 14 million
vehicles is expected by 2030 as carmakers
shift in investment to EV production creates
an overshoot of supply.
In 2017, 21% of global EV sales were in six
Chinese cities – the result of imposed
restrictions on sales of petrol cars.
Bloomberg New Energy Finance expects
China to be the largest market for new sales
until 2040, by when it expects a third of the
global fleet to be electric.
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Tritium CEO and founder Dr David Finn
says the challenge of integrating a surge of
EVs into the grid is to defer augmentation
of networks. The best way to do that, he
says, is to cluster rapid-charging systems in
the public space and be able to offer
services that allow adopters of EV
www.ecogeneration.com.au
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technology to not have to necessarily
modify their behaviour. “The biggest thing
here is to go on the offensive rather than
stay back and try to be defensive about how
to deal with it,” Finn says.
A site may host 20 to 50 charging stations,
say, with a utility having some control over
how it interacts with the grid without
necessarily impacting individuals charging
at the site. “You would have a lot of control
over what the total site is doing,” he says.
“We’ve started to see this already in very
advanced countries, such as Norway.”
A grid-interactive model, overseen to
some degree by a utility, is also a good way
to get return on investment for the site
host, he says, where demand charge and
capacity charge are incorporated into a
business plan. “You want to try to get
average utilisation at that site up as high
as possible.”
Demand response and grid interactive
capability of a site will become big issues
under such a scenario. “If you get stuck on
individual chargers on street corners you
start to have issues with how are you going
to deal with demand charge – whereas if
you keep these [multi-charger] sites busy,
because you have decent EV penetration, all
those issues just diminish because you have
sites that are pulling 5MW almost on a
continuous basis,” he says.
“That’s a nice load for a utility, and it’s not
hard to just change the pricing slightly if
demand for the charging services starts to
drop off. Just drop the price slightly and
people will start to flow in.” Drivers of
petrol-sloshers already seem happy to go
across town for a weeny discount.
Think of a 7-Eleven completely
transformed, where EVs congregate on
enclosed floors that are cooled or heated,
depending on the weather, and drivers exit
their vehicles into clean air (no emissions)
and wander away to grab a bag of nuts while
the charger does its thing.
“With some economies of scale you can
see how the price of energy at a site like that
could rival the price of energy you get offpeak at home,” Finn says. “I think
convenience stores have a lot to gain out of
this. There’s a win-win there.”
That’s one side of the story. The other side
is for EV owners to top-up at work, where
companies who carefully plan charging
schedules may be able to lower the demand
charge for the whole site and be better off.
However, modelling by research advisory
Energeia found un-orchestrated workplace
charging would likely increase network
investment costs unless an offsetting amount
of solar PV is connected on the same feeder.
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Above: Within the next 20 years electric vehicles may account for more than half of all new vehicle sales,
according to forecasts by Bloomberg New Energy Finance.

“With economies of scale the price of energy
could rival what you get off-peak at home”
Dr David Finn, Tritium
GARAGE ACTION
No-one who buys a regular petrol-chugger
is expected to install a gasoline bowser at
home. But it’s common for new EV owners
to install a fast-charge box in the garage,
depending on what brand of vehicle they
buy. That way they can tap a residential
solar system, and power up for free.
Dr David Mills geared up for EVs in
2014 with the purchase of a Tesla Model S.
One year later a BMW i3 was added to the

family fleet. As a former researcher at the
Department of Applied Physics at the
University of Sydney, cofounder of a solar
thermal company and former president of
the International Solar Energy Society,
Mills counts as someone who has given
careful consideration to an optimal homecharging regime.
The 7.4kW solar system on Mills’ Sydney
home provides about two-thirds the energy
required to run the house and the cars, and

Above: Scheduled workplace charging is one way around the problem of surging peak demand, some predict.
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Country

Target

Date

China

100%

‘near
future’

UK

100%

2040

France

100%

2040

Norway

100%

2025

Netherlands

100%

2025

Japan

20-30%

2030

India

30%

2030

64,000

2021

3.3 million

2025

6 million

2030

Taiwan

100%

2040

Ireland

100%

2030

New Zealand
USA
Germany

he concedes he’s let down by some shading
and site orientation. “It’s not by any means
an ideal solar site,” he says, “but it does show
it’s quite possible to really affect the amount
of energy that you use.”
The i3 is a slow-charging vehicle,
which he prefers to charge at night.
Fast-charging is possible but Mills doesn’t
have a wall box for the car. The Tesla
comes with a wall-mounted charger that
would draw more than the solar can
provide on most occasions. “You have to
be very careful. It will start importing
peak power during the daytime,” says
Mills, who was awarded an Order of
Australia in 2014 for services to solar
energy and physics.
With a little experience and guidance
using an energy monitoring system Mills
can get away with charging both cars during
strong solar days and be confident he isn’t
importing much from the grid.
Storage at home should be used to cut
reliance on the grid in the afternoonevening peak, and it’s more important for
that battery to charge than the EV, he says.
“The car should be the lowest priority in
the system. You want to cover all [energythirsty appliances] loads before you think
of charging during the day – and that

“You can’t expect everyone can charge at the
same time ... it depends on the load profile”
Carola Jonas, Everty

Above: Tritium CEO David Finn, right, with Michael Hajesch of strategic technology partner Ionity.
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includes the house battery.” The Tesla is
charged about once a week and the i3 every
couple of days.

CONNECTIONS COUNT
As petrol-polluters are traded in for clean
EVs, the percentage of EV owners who do
not have solar installed at home can be
expected to rise. Buyers who have a weak
grasp of the electricity tariff structure
may get a fright if they make a habit of
plugging in during peak times – which is
highly likely, given Australians’ reliance
on cars to commute.
The alternative to home-charging is a
public charging station, of which there are
fewer than 800 in Australia – roughly one
for every six EVs. A report by Energeia for
ARENA recommended Australia needs
more than 28,000 DC fast-charge “hoses”
between now and 2040, costing about $1.7
billion (not including land). The LEK
Consulting study recommended networks
could avoid overload problems by designing
tariffs to discourage peak charging and
using smart software to orchestrate owners’
charging behaviour.
Sydney-based company Everty is working
on the deployment of software to support
charging infrastructure owned by
businesses and large organisations, as well
as owners of residential chargers. Founder
Carola Jonas admits it hasn’t been easy
attracting interest from owners of
residential chargers. “It’s probably similar
to Airbnb,” she says. “Not everyone wants to
allow people access to their garage.” Most of
the deployment is in the commercial sector,
she says, such as Energy Queensland,
NRMA and some of the larger retailers.
The software allows drivers to find
chargers and pay, but also for the operator to
control and monetise a network of stations.
“There’s a broad scope of where charging
stations are deployed, so our business is to
help them with the software layer, the app,
to make it accessible to drivers,” Jonas says.
As EVs take hold on our roads large
commercial users may have to learn new
ways to balance their energy use. Chargers
are generally connected to the grid, but
Jonas gives the example of a company with
a load constraint and an underground
carpark with chargers installed for its fleet.
“You can’t install [a large amount] of
charging stations and expect everyone
can charge at the same time,” she says.
“It really depends on the load profile in
your building.”
At home, an owner’s charging regime will
need to factor in many variables – solar or
grid-only, time-of-use or single-rate billing
www.ecogeneration.com.au
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Above: Tritium anticipates that when half the cars on
our roads are replaced with EVs there will be 30%
more demand during the evening peak, based on
research by LEK Consulting.

– but Mills’ EV-charging habit is largely
formed around his choice of retailer, where
his feed-in tariff is only 0.5c/kWh lower
than his off-peak rate.
“The rates being so close means that any
energy you put into the grid can be
withdrawn at any time in off-peak, for
about the same price,” he says. “You’re only
paying half a cent per kilowatt hour to store
it indefinitely.”
Mills charges his cars overnight, when
most high-load appliances in the house are
also timed to run – clothes drier, water
heater, dishwasher. “You can run a lot of
your house load on that basis,” he says. “It
makes running an EV very easy.”

PHOTO: A SHARMA/SHUTTERSTOCK.COM. GRAPH SOURCE: TRITIUM

CASE FOR STORAGE
California has more than 200,000 EVs and
more than 10% of all vehicles on the roads of
Norway are electric. Those markets are the
EV innovators, says Finn at Tritium, and
owners charge regularly at home. That’s not
to say the next wave of EV owners will have
the same habit. “I’m not convinced they’re
going to behave in the same way,” Finn says.
For a start, they may not bother installing
a charging system in the home (Finn
charges his BMW i3 at work about once a
week). And instead of topping up each night
it may be good enough to charge once or
twice a week and be done with it. Europe
has surged ahead with public rapid
charging, Finn says, probably because
almost half the market doesn’t have access
to charging at home. In busy California, he
www.ecogeneration.com.au

Above: A Tesla charging station in Coffs Harbour, NSW, is ready and waiting for customers.

says it’s “surprisingly likely” that owners
who live in units don’t have access to
charging at home.
“It’s not going to work for everyone,
this idea of plugging in overnight at home,”
he says.
Because charging stations that can take
multiple vehicles constitute a large feed into
a solid section of the grid they should also
plan to include storage, Finn says, not
necessarily to time-shift the load of the site
but to provide ancillary services and ride
through short grid events.
“All those services could be provided at
a fairly minimal additional cost,” he says.
“You’ve already got all the equipment there
to convert the AC to DC. [Including
storage] is not a lot of additional cost to get
a lot of benefit.”
Brisbane-based Tritium released its first

DC fast charger in 2014 and has since seen
its technology installed in 26 countries. It
holds around 50% of the Norwegian market
and around 15% of the European market for
50kW fast chargers.

POWERED BY THE CAR
It would make perfect sense for owners of
residential PV systems to charge during the
day, but many of them will likely drive to
work and want to charge during the evening
peak or at night, when there is no sun.
A home battery would help, of course, but
an EV has a battery of its own – so we have a
bit of a dilemma. If you’re buying an EV and
own solar at home, should you reconsider
installing a battery at home? Why not use
the one in your car?
Other than getting us from A to B cleanly,
EVs can be plugged in at home and be put to
ecogeneration April 2019
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Above: Coming to an Australian city? A senate report recommended Formula-E as a way to spread the EV buzz.

task to solve the usual energy riddles.
Consumers don’t need to buy peak
electricity from the utility that happens to
run poles and wires down their street when
they could buy it more cheaply from an
employer, say, who generated it on the roof.
All they have to do then is drive it home.
“A car battery is a monster compared with
a house battery,” says Mills, whose Tesla can
hold 85kWh “nominal” (or 65kWh “in real
life”, he says), and BMW i3 can store 22kWh
(or 18kWh, on Mills’ estimate). The two
Tesla Powerwalls on the wall of his house
each held 6.3kWh when installed.
Not all EVs will send power both ways, of
course, and the more you cycle a car battery
the shorter its life. This would likely affect
smaller cars more than larger ones. Still,
Finn figures “it makes sense to start running
your home with your vehicle.”
Tesla counts as one of the EV brands
whose models can’t double as four-door

home batteries. A spokesperson for Tesla
told EcoGeneration its research has found
90% of charging is done at home overnight
and that drivers usually connect for
incremental top ups as opposed to draining
the battery to a low level and recharging to
100% every time. The rest of the time
owners rely on the marque’s network of
destination chargers and superchargers.

NEVER LOOK BACK
In a country so dominated by cars, the
transition to EVs will be painfully hard for

many. Apart from the psychological
withdrawal from throbbing exhausts that
will be keenly felt by young men there is also
the cult of the status marques. Will the
electric wagons that slowly replace petrol
models carry the same allure of virility?
In a nation where what you drive is who
you are, we are heading towards an
existential showdown.
One way to win over the thrill-seeker
side of society might be to bring a
Formula-E Championship race to
Australia, or at least that’s the thinking of
the senate committee.
Formula-E speeds are still well below the
screaming petrol-powered F1 regime –
225km/h for a Formula-E racer versus
372km/h for a piston-powered McLarenMercedes. But EVs are catching up, with
Formula-E claiming the latest model to hit
the circuit should be able to reach speeds of
more than 300km/h.
“When the car starts to go over 300km/h
you’re talking substantial speeds,” says
Brazilian driver Lucas di Grassi, winner of
the 2016-17 Formula-E Drivers’
Championship. “Nobody will be able to say
the car is not fast.”
Those EVs will be fun to watch but many
drivers will be pained as our automotive
past is slowly laid to rest, resplendent as it is
with Cadillac fins and rumbling V8s. Will
the future we hope for with EVs only bring
on a hangover of nostalgia for motoring’s
golden century?
No way, says Dr Mills. EVs are superior:
the silence, the acceleration, the torque, that
instant power.
“You really can’t go back to these very
strange machines which are having
explosions within a cast-iron block,” he
says. “Never!”

“A car battery is a
monster compared with
a house battery”
Dr David Mills, solar pioneer
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The Clean Energy Council’s annual Large-scale Solar Forum
is Australia’s premier technical large-scale solar event, bringing
industry professionals together for a full day of knowledge
sharing and networking.
Featuring in-depth sessions on all the opportunities and technical challenges
currently facing the solar sector, the Large-scale Solar Forum is an essential
professional development opportunity for anyone interested in the technical
side of the large-scale solar industry.

Book your tickets now at
CLEANENERGYCOUNCIL.ORG.AU/SOLARFORUM
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STAND-ALONE SYSTEMS

AEMC puts stand-alone
power systems in the spotlight
The Australian Energy Market Commission is further along the
path to determining new regulations for stand-alone power
systems, write Claire Rozyn, Sherine Al-Shallah and Alan Rai.

T

he falling costs of renewable
generation and battery storage are
making stand-alone power systems
(SAPS) increasingly viable, especially for
supplying electricity to customers for whom
the costs of providing and maintaining a
grid connection may be high. These
customers may be located in remote or
“fringe of grid” areas where distribution
network costs tend to increase as customer
density decreases. They also include
customers located in areas susceptible to
bushfires, with poor access and where
vegetation management costs may be high.
Further, customers in high cost-toserve areas often experience poor
reliability outcomes relative to customers
in lower cost-to-serve areas of a
distribution network.
These developments are prompting
distribution businesses to consider the case
for using SAPS solutions – in particular,
individual power systems – as an efficient
alternative to investment in traditional
poles and wires.
In the trials of stand-alone power
systems to date, and the currently planned
deployments, stand-alone power systems
generally comprise solar PV panels,
lithium-ion batteries, an inverter and a
backup diesel generator. As battery costs
continue to fall, the economics of such
systems are likely to improve. Further,
declining battery costs may, in time,
obviate the need for diesel backup
generators, further reducing the total costs
of a standalone power system solution.

Facilitating the use of the most efficient
technological solutions to supply some
customers can have benefits for the entire
community by reducing the distribution
network charges paid by all customers.
Customers transitioned to stand-alone
power system supply may also benefit
directly through, for example, improved
reliability outcomes and reduced bushfire
risk. To realise these benefits, the regulatory
frameworks must adequately support the
use of stand-alone power systems and the
transition of grid-connected customers to
stand-alone solutions.

REGULATORY REVIEW
In August 2018, the Council of Australian
Governments (COAG) Energy Council
requested that the Australian Energy
Market Commission undertake a review of
the regulatory arrangements for stand-alone
power systems under the national energy
laws and rules. The AEMC’s review is a core
part of its work to promote efficient
investment in the grid of the future, and
builds on previous work undertaken by the
AEMC, addressing recommendations made
by Dr Alan Finkel and separately by the
ACCC in their reviews of the national
electricity market.
While stand-alone power systems could
potentially be used in a range of situations
in the future, the first priority for this
review is to make sure that the regulatory
frameworks:
• support distribution businesses in the use
of stand-alone power systems as an

Customers in high cost-to-serve areas often
experience poor reliability outcomes relative to
customers in lower cost-to-serve areas
50 /
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economically efficient alternative to
standard grid supply, and
• preserve consumer protections such that
customers transitioned to stand-alone
power system supply are no worse off in
respect of service quality, reliability and
price.
In line with the terms of reference for the
review, the AEMC is undertaking the
review in two stages: The first stage
(Priority 1) focuses on the development of a
national framework to support the use of
stand-alone power systems by the local
distribution business as an efficient
alternative to investment in traditional
poles and wires. The second stage (Priority
2) focuses on the development of a national
framework to support the supply of
electricity from stand-alone power systems
provided by parties other than the local
distribution business.
Stage 1 commenced in September 2018
with the publication of an issues paper.
Informed by stakeholder submissions to that
paper and its own analysis, the AEMC
published a draft report in December.
The draft report set out the commission’s
emerging thinking and draft
recommendations on mechanisms for
transitioning customers to off-grid supply,
the regulatory and commercial
arrangements that would then apply on an
ongoing basis, and the consumer protections
that should be put in place.
The AEMC received 27 submissions to the
draft report from a range of stakeholders.
Overall, stakeholders were broadly
supportive of the approach taken by the
AEMC to develop a national framework for
the provision of stand-alone power system
supply by distribution businesses as an
efficient alternative to investment in
traditional poles and wires.
The AEMC’s consultation has included
three field trips to existing trial stand-alone
power systems in NSW (the Bulahdelah area
near the mid-north coast), Queensland
(Mount Isa and surrounding areas) and
Western Australia (the Ravensthorpe area).
We have spoken to numerous SAPSwww.ecogeneration.com.au

STAND-ALONE SYSTEMS

connected customers. In addition,
we are surveying customers who
have moved off grid and installed
their own SAPS to understand their
experiences. Stakeholder
consultation and engagement are a
critical and highly-valued part of the
AEMC’s work, and we have
benefitted from the opportunity to
be out in the field seeing what
happens in practice to better inform
our decision making.
The AEMC’s draft
recommendations covered the
following three specific areas:
transition to SAPS supply; service
classification and delivery, and;
consumer protections.
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TRANSITION TO SAPS SUPPLY
The provision of information by DNSPs
is critical to achieving efficient planning
and investment outcomes. To supplement
the existing distribution network planning
and expansion arrangements, the AEMC
proposed two new measures to increase
transparency around distribution
businesses planning and investment
decisions in respect of stand-alone
power systems.
For projects not subject to the regulatory
cost-benefit test for distribution network
investment (known as the regulatory
investment test for distribution), the AEMC
proposed the development of a set of
minimum project evaluation requirements
which would support the competitive
testing of potential SAPS solutions by
distribution businesses. The proposed
requirements would, if implemented, seek to
ensure that all SAPS solutions which are
credible options and available in the
competitive market, are identified and
considered by distribution businesses.
In addition, an obligation on distribution
businesses to undertake a comprehensive
program of information provision and
engagement with parties that would be
affected by a stand-alone power system
solution would support the efficient
planning of, and decisions on, investment in
respect of a distribution system.

CLASSIFICATION AND DELIVERY
The AEMC recommended that the national
electricity law and rules be amended to
remove existing barriers to local
distribution businesses providing standalone power systems as a regulated service.
These amendments would, if implemented,
www.ecogeneration.com.au

provide the AER with discretion to classify
(and therefore economically regulate) the
activities and services associated with
stand-alone power systems consistent with
existing frameworks.
To facilitate further discussion and
illustrate how the ongoing supply of
electricity to customers could work, the
draft report presented two illustrative
options for stand-alone power system
service delivery. The SAPS service delivery
arrangements govern the relationship
between the distribution service provided
by the local distribution business and all the
other activities required to provide an
electricity service to end consumers.
The two options use different
combinations of “competition for the
market” and “competition in the market” to
allocate the provision of the retail and
generation services associated with standalone power system supply. The options
were included in the draft report to
stimulate further discussion around the
trade-offs involved in providing for
customers transitioned to stand-alone
power system supply to continue to access
the benefits of the competitive retail market
now and into the future.

CONSUMER PROTECTIONS
In the draft report, the AEMC set out its
view that customers should not be
disadvantaged as a result of being
transitioned to a stand-alone power system.
If the model of SAPS service delivery does
not enable customers to access retail
competition, the AEMC noted that new
retail price protections would be required
to make sure the price paid by SAPS
customers is as close as possible to what

the customer would have been able to
access under retail competition.
The commission also considered that
SAPS customers should continue to receive
other existing national energy specific
consumer protections (to the extent these
remain relevant) as well as reliability
protections equivalent to grid-connected
customers. On the basis that network
reliability standards are a jurisdictional
responsibility, the commission noted that
jurisdictions may need to review legislative
instruments for reliability standards and
guaranteed service level schemes, and make
any changes required to cater for standalone power systems provided by
distribution businesses.

NEXT STEPS AND UPCOMING WORK
The AEMC is progressing work to finalise
the high-level regulatory framework to
support the efficient delivery of stand-alone
power systems by distributors while
preserving consumer protections. A final
report for Priority 1 will be published by the
end of May 2019.
Given the breadth of issues across the
review as a whole, a separate consultation
process is being undertaken for Priority 2
– that is, the provision of stand-alone power
systems by parties other than the local
distribution business.

Claire Rozyn is a market specialist
and Sherine Al-Shallah is a senior
adviser in the transmission and
distribution networks team at the
AEMC, and Alan Rai is a senior
economist in the strategy and
economic analysis team at the AEMC.
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BUSINESS

WAKES UP TO

THE SUN
Business owners are quickly catching on to the benefits of putting electricity plants
up on the roof … and solar installation companies are pedalling hard to keep up.

B

usiness is about profit. If costs jump, a
business owner will ask customers to
pay more. That’s how business works.
If every participant in a particular industry
pays about the same for electricity say, then
all customers will be asked to pay more as
energy prices rise.
Yes, competition for market share among
business rivals will see some willing to forgo
a slither in margins, but not in the long term
if anyone can help it.

52 /

ecogeneration April 2019

Then along came solar energy and
everything changed. The clean energy
revolution has delivered a powerful new
tool to managers, who can now fit
generation plants to their properties and
watch happily as their electricity bills fall.
In the fast-changing and cutthroat world
of business, buying your own power plant
can be a quick way of pushing up profits.
Australians have caught on quick to the
potential of rooftop solar at home, with

7GW of capacity so far installed across more
than 2 million residences, and large-scale
energy users are slowly starting to commit.
Last year was a record for registrations of
new systems in the commercial and industrial
range, with about 200MW of systems
between 10-100kW installed, a 45% step up
year-on-year, according to data from SunWiz.
Residential uptake by overall capacity
may be well ahead of commercial and
industrial, but when your load profile
www.ecogeneration.com.au
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Above: Todae Solar chief executive Danin Kahn says
business managers are not waiting for Canberra to
make decisions about clean energy on their behalf.

Photon Energy general manager Robert
Ibrahim says business managers are
becoming more accepting of the benefits
behind-the-meter solar can provide
organisations not only for profitability but
also for reducing carbon footprint. “It’s a
by-product of keeping the costs down – if
they can reduce their energy consumption,
save money and reduce carbon it’s a winwin,” Ibrahim says.
As solar slowly gets traction in the
commercial and industrial sector he says
inquiries are coming from “anybody with a
roof space, from small manufacturing to
retail to large manufacturing, warehousing
– it’s every industry across the board,
anybody who has real estate.”

NETWORK NEGOTIATIONS

PHOTOS: SUPPLIED

Above: Commercial and industrial installation companies often find one project for a client leads to another.
That was the case for Todae Solar with pharmaceutical company AstraZeneca (above), who started with a 100kW
system followed by a 355kW installation. The two systems generate about 680,000kWh a year.

makes solar such an obvious energy
choice it stands to reason that more and
more business owners will give the nod
to renewables – especially as energy
prices keep whipsawing all over the place
and our leaders in Canberra carry on like
pork chops.
It took a while, but business is finally
waking up to the sun.
“It’s massive,” says Todae Solar CEO
Danin Kahn. “We’ve got a good solid decade
www.ecogeneration.com.au

[ahead] of businesses deploying this – it’s a
very exciting market.”
The best thing is, there is no threat from
wild swings in political policy to an
investment in clean and cheap electricity
– barring a government deciding it wanted
to make renewable energy more expensive
by taxing it.
“We’re at the point now for commercial
and industrial users where policy is almost
irrelevant,” Kahn says.

Things can also get complicated when it
comes to negotiating grid connections,
which is where a system owner’s hopes for
generous generation capacity may meet the
harsh light of day in the form of a tight
export limit. Ibrahim gets to see both sides
of the bargain.
“It’s not easy. [The networks] have to
protect their infrastructure and we’re trying
to maximise the return for our customers,”
he says. In some cases, constraints will be set
on the amount of energy that can be
exported, which may lead to a system being
redesigned to optimise how output is
integrated into an owner’s building.
The goal is always to maximise use of
solar energy generated on-site, but the sun
ecogeneration April 2019
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“Business owners are paying a substantial
premium for their solar system through a power
purchase agreement [for perceived lower risk]”
still shines on weekends and holidays so
networks that service industrial areas will
feel the strain as more businesses generate
their own energy and export en masse. The
other option is to reduce output.
Some large companies that have tested
the water with solar over the years are
approving large rollouts, says Kahn at
Todae. One of his clients has approved an
energy strategy that will see systems
installed on 110 sites across Australia.
“There has been quite a number of larger
corporates that have gone a lot harder on
[solar],” he says.
Some clients that have the luxury of
empty real estate are maximising output by
installing ground-mounted systems with
tracking. A ground-mounted single-axis
tracking system will achieve higher yield
during the morning and afternoon as panels
are slowly rotated to face the sun.
“Rather than being a bell-shaped
[generation] it’s more like a block shape,”
Kahn says. “It fills the shoulders of the
profile out and flattens the load, which
makes it more attractive to the energy
consumer. They’re probably getting an extra
10-15% out of the panels by using tracking.”
At GEM Energy CEO Jack Hooper has
seen a pick-up in inquiries from agribusiness
owners with loads in the 100-300kW range
for ground-mounted systems, both fixed and
with single-axis tracking.

differ on the best way to buy a system.
Power purchase agreements (PPAs) are
catching on among managers who like the
predictability of a fixed price (indexed at an
agreed rate) and a fixed term.
Clients may like the idea that a PPA is off
the balance sheet and appears to include
very limited risk, Hooper says, but “they are
paying a substantial premium for their solar
system through a PPA [for perceived lower
risk]”. He estimates some systems bought
via a PPA will cost twice as much as if they
were bought outright or leased. He says
GEM Energy has drawn up 10-year
financing options for solar systems where
the cost of energy works out to being
30-40% cheaper than with a PPA.
At Todae, Kahn is more upbeat about
PPAs.
“A PPA provides three things: cost
reduction, guaranteed supply and level of
certainty, and sustainability benefits and
marketing benefits,” he says.
He gives an example of the 3.2MW system
Todae installed for Primo Foods in
Brisbane. “They didn’t fork out a dollar for
that solar [system],” he says. “All they’re
doing is buying electricity from it at a lower
rate at what they’re currently buying from
the grid.” In return, the company can claim
to be powered by solar. “There’s a good
benefit there to them, with no direct cost
associated with it.”

DO YOU PAY OR PPA?

LET’S GET TECHNICAL

Solar energy makes instant sense if you have
a rooftop and high power bills, but opinions

Clients who have done their background
homework on the possibilities of solar and

Above: Todae Solar’s 3.2MW system for Primo Foods in Wacol, Queensland, includes 9,700 panels and is expected
to generate about 4,900MWh a year. As far as Todae knows, this is the largest rooftop system in Australia.
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the associated technologies will be less
vulnerable to wonky salespeople who will
cut any corners they can to push the price
down. That’s good news for the quality end
of the commercial and industrial solar
industry, as shadowy operators are left at
the sidelines, but it also brings a higher level
of complexity to negotiations.
“Responding to a tender now is
significantly more complicated than it might
have been two or three years ago,” says
Kahn at Todae. “The level of knowledge has
absolutely increased.”
As more businesses twig to solar as clean
way to cut energy costs they are attracting
ever more installers to service the sector –
and a steady increase in suppliers has begun
to affect profits.
“Margins are decreasing,” says Kahn.
“There’s no doubt about that.” He says
Todae targets projects typically above 1MW,
where the barrier to new entrants is high.
www.ecogeneration.com.au
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Jack Hooper, GEM Energy
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Above: There is risk in subsidies, as system owners who expected large-scale generation certificates to trade within a narrow band have discovered.

“Not everyone has the capability to deliver a
[multiple-megawatt] project. You need a lot
of resources, and we’ve invested ahead of
the curve. We’re taking a view that market
is going to continue to grow.”

SUBSIDIES SLOWDOWN
It’s never prudent to place too much faith in
subsidies in any industry, as benefits can
evaporate with a swing of the political
pendulum. In Australia the clean energy
debate is more like a car park brawl these
days, but owners of solar systems big and
small have banked on subsidies to get their
investments over the line.
The large-scale generation certificate
(LGC) market applies to generation from
systems larger than 100kW and is due to
expire in 2030, but the spot price began a
steep decline last year, falling 48% in the
www.ecogeneration.com.au

12 months to mid-January 2019. Owners of
systems installed only a couple of years
ago who had banked on LGC prices
around $85/MWh will be feeling sore, and
anyone budgeting for a new system had
better understand the volatility in the spot
price for LGCs.
Hooper at GEM Energy says the slump in
LGC prices “caught everyone blind-sided”.
He expects the trend to continue. “Post
2020 the prices are expected to be around
$15/MWh,” he says.
A drop in LGC prices is no surprise to
Todae, Kahn says. “We always knew that
post-2020 the price was going to drop away
to almost nothing.”
A significant drop in LGCs can have a
large impact on the business case, says
Kahn. “We are seeing some business
managers basically write that off to zero,

where they won’t sign off projects if it
requires a specific return on LGCs.”
Meanwhile, clients who had hedged for
LGC volatility have nothing to worry about.

THE BATTERY STAND-OFF
Every last self-generated electron could be
used on-site, of course, if energy could be
cheaply stored for later use. Business
owners, like the rest of us, have heard all
about the potential of batteries thanks to
Elon Musk’s well-reported Tesla technology
used at the Hornsdale Power Reserve, but it
seems batteries are still a long way from
going mainstream. Ibrahim estimates an
8-10-year payback for storage, although he
says some projects have come in lower
depending on the client’s energy costs and
load pattern. “A lot of the times we find if we
can change the way they use their power it
ecogeneration April 2019
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“Storage really is a clean slate.
You have to go in there and
explain the benefits and
opportunities of batteries”
Jack Hooper, GEM Energy

can help them more than battery storage,”
he says. “It’s not one-model-fits-all.”
When it comes to capturing surplus solar
energy for future use, storage is an obvious
solution that is still hard to sell. In 2018,
31 commercial battery systems totalling
37MWh of storage were commissioned,
according to SunWiz using data from
Australian Energy Storage adjusted for
other announced projects.
Kahn estimates a payback period range of
7-12 years, making it a tough decision for
many business managers. Todae has
integrated 200kWh of storage for a client in
the age care sector, he says. “There are

organisations out there that do want to do it.”
GEM Energy’s Hooper estimates payback
periods on storage between 6-8 years,
depending on tariffs and which energy
network the customer is connected to.
“Storage really is a clean slate,” Hooper
says. “You have to go in there and explain
what the benefits and opportunities of
battery storage are for that particular
customer.”
A boom in use of batteries among
Australian business owners is still well over
the horizon, he says. “It’s a very, very small
market for batteries at the moment.” Still, he
hints that he’s had some success convincing

managers that if they look at the
possibilities slightly differently they may
find that, for example, a 200kW system with
a 400kWh battery might work better for
them than the 99kW solar-only proposals of
other installers.
“Clients will often sit down and say, well,
OK, we haven’t looked at that before – that
sounds interesting,” Hooper says. “It’s really
up to you to go to the client and make a
recommendation. Quite often we’ve made a
recommendation and the client has taken
the initiative to go down that road. They
might have environmental goals or
sustainability goals.”
If the customer’s energy usage suits
storage, Hooper says the cost savings can
be dramatic.
“We’ve got some customers where we’ve
installed battery storage whose power bills
have gone from close to $300,000 to
$25,000,” he says. “Seriously.”
When a battery is optimised to charge and
discharge to take maximum advantage of
changes in tariffs throughout the day,
Hooper says it’s common to see power bills
cut by 80-90%. “Our systems are always
outperforming our estimates,” says Hooper,
who estimates GEM will install about
6MWh of storage in 2019.

TALKING TARIFFS
Above: Distribution centres offer an ideal canvas for system designers. This 1MW project in Western Australia is
part of 2.7MW of work Todae Solar has installed across 40 sites for Scentre Group Westfield.
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Clients whose systems have to export
energy, say on weekends or holidays, may
be in a position to negotiate a feed-in
www.ecogeneration.com.au
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Above: Jack Hooper says businesses may be cutting daytime load with solar but it will be a while before they commit to battery storage in large numbers.

COMMERCIAL SOLAR
tariff. Retailers are slowly becoming more
flexible, Hooper says. Yes, many will offer
a price and pretty much say take-it-orleave-it, but others may look at the
wholesale market and use that as a
benchmark against which an offer is made
and some have even offered one-for-one
tariffs on energy, Hooper says, where a
retailer buys and sells exported electricity
at the same price – to make no profit on it
at all. “It’s a good deal,” he says. “It’s not
for me to argue with.”
About 40 Queensland schools that are
clients of GEM Energy have such one-forone feed-in tariff arrangements with
retailers for exported electricity, he says.
Still, the cost savings from exports are
minimal against the sheer impact of the
offset of consumption and the tariff
optimisation opportunities that make a
battery add up.
Even if business owners are ready to
accept the warranties and technology the
mainstream battery-makers have to sell, the
price tags are still hard to compute. Hooper
Above: GEM Energy’s 520kW project in Caboolture Square is ticking along nicely but CEO Jack Hooper says it’s
says costs will need to fall by 30-50% for the
harder to sell solar in Queensland as wholesale prices are pushed down by high PV penetration in the state.
technology to achieve wide-scale uptake. “I
just can’t see that happening in the next few
solar in the southern states is so much
years,” he says. “We’ve actually seen price
better than it is in Queensland.”
increases in [commercial] batteries over the
Over recent years as wholesale electricity
past six months.”
prices in the state spiked, installation
Prices of imported batteries are also at
business grew with it. These days it’s a much
mercy of a falling Australian dollar.
tougher game, especially when LGC prices
“Where we’re seeing a solid future is with
are factored in.
larger organisations,” says Hooper, who
“When you have a real understanding of
expresses dismay about wild discounting
Robert Ibrahim, Photon Energy
what it costs to deliver a project, it’s hard to
among installers of systems under 100kW who
off setting 10c/kWh, whereas in the
make the economics stack up,” he says.
are happy to get by on a gross margin of 5%.
southern states large businesses are still
“Whereas in the southern states we put
Larger companies have an understanding of
spending 20c/kWh through retail charges,
together a proposal for the same system at
what it takes to deliver large projects, he says,
network charges and demand charges and
the same price and its returns are close to
and they’re happy to pay for it. “For a large
so on,” Hooper says. “The economics of
double what we get in Queensland.”
organisation, price makes up a very small
factor of what they perceive as
value. It’s a far better market to be
Registration date
in than the race-to-the-bottom that
500,000
496,729
is commercial solar for everything
System size bracket
450,000
100kW and under.”
high level 2

“If they can reduce
energy consumption,
save money and reduce
carbon it’s a win-win”
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Solar in Queensland has been
booming. But Hooper says it’s a
different story for commercial and
industrial, where returns in
Queensland are much lower than
in the southern states because of
the tariff structure.
“The kilowatt-hour volume
charges on the network tariff s [in
Queensland] are only 1.5c/kWh,
and we’re seeing 8-9c/kWh for
peak retail charges. So you’re

Capacity (kW)

400,000

IT’S TOUGH IN THE
SUNSHINE STATE

Above: Data from SunWiz shows 2018 was a breakthrough year for installation of solar systems between 10kW and 100kW, with
cumulative capacity for the year nearing 500MW. The industry is hoping that 2019 will be even better.
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California switch to 100%
clean energy? Hell yeah!

C

Above: Danny Kennedy is looking for the “crazy napkin
sketches” that will become key energy technologies.
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alifornians might come across as
being a little swoony and laidback but
truth is the dial on just about
everything in the state is set on 10. Cheetos,
slasher flicks, roller disco – the place is fullon. And now, so is its policy on energy.
The California 100% Clean Energy Act
SB 100, passed in August last year, sets out a
timeline to full reliance on clean energy in
the electricity system: 60% by 2030, 100%
by 2045. It’s a hair-raising commitment
– and believers in clean energy around the
world will be praying for success.
The target especially means a lot to Danny
Kennedy, who as managing director of the
California Clean Energy Fund (CalCEF) is
sniffing around for the technology that will

get the state to the finish line. But is
California dreaming if it thinks it can
wholly convert itself to renewable energy?
“No, it’s waking up from a nightmare,”
Kennedy says, recounting a litany of
mismanagement and disaster that started
around the turn of this century: Enron’s
“gaming and gouging”, rising prices and less
reliable service throughout the state, a
deadly gas pipeline explosion in San Bruno,
homes destroyed in Santa Rosa by fire
caused by a faulty subpanel and the
“apocalyptic” fires of late 2018.
“The electricity grid failed us … and
caused those fires,” Kennedy says.
Twenty-odd years of serious failures
around the state have induced a slowwww.ecogeneration.com.au
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Environmentalist, entrepreneur, investor — Danny Kennedy is
an energy source in human form. So what does the
California-based Australian think of the Golden State’s bid to
flip to renewables? Here’s what he has to say…

ENERGY TRANSITION

Above: Los Angeles will look just as good when the
neon signs (or LED retrofits) are run off renewables.

PHOTO: (TOP) VIEW APART/SHUTTERSTOCK.COM;
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galvanises popular opinion,” he told a session
hosted by Energy Lab at the University of
Technology Sydney in February.
After all, as de Leon pointed out to early
naysayers who said 100% was impossible:
“JFK didn’t go 90% of the way to the Moon.”
The law has changed the debate in the
state, Kennedy says. Governor Jerry Brown
has passed an executive order to
decarbonise the rest of the economy,
including transport, shipping, industry and
buildings. “The good news is the electricity
planners wanted [Brown] to say that,”
Kennedy says, because the solution involves
the “electrification of everything” to make
renewables viable and economic.
“There is sort of this consensus now that
we’re going to go 100% renewable and
electrify everything,” says Kennedy, who
cofounded solar company Sungevity, is a
former campaign manager for Greenpeace
and now leads the New Energy Nexus,

dawning awareness of impending
catastrophe, he says, where climate impacts
that are now “real and accepted” are driving
a social movement that’s calling leaders to
account. The message for them is clear:
“You bastards, we can’t tolerate that and
carry on with that.”

IMPENDING CATASTROPHE
To fix the system, go to the cause: clean up
electricity and mobility services, he says.
Have no doubt, Kennedy concedes the last
10% will be a tough transition in an economy
of 40 million people that straddles mountains
and deserts. “But hard is good; hard is what
we do; hard is business. To paraphrase Kevin
de Leon, who passed the law: That’s what
www.ecogeneration.com.au

Above: The fires that ripped through parts of California in 2018 were the largest in the state’s history.

ecogeneration April 2019

/ 59

ENERGY TRANSITION
problems that will present themselves as
California edges beyond 75% clean energy
towards the tricky 100% target. In the past
18 months the fund has backed 46 ventures,
with investments up to $US600,000.
“We were in Tesla early,” he says. “We
also sold, in 2009, which is a real bummer
because I wouldn’t have to do as much
fundraising now if we hadn’t.”
Yes, there is risk, but you have to think big
to turn over dirty incumbent industries.
Tesla is disrupting the huge auto industry.
The clean energy revolution will just as
surely tilt the state economy.
“When people ask me, how do you get a
100% law passed? The answer is you get
38,000 workers come out of the
woodwork … we now employ in California
more workers in the solar installation
segment of the solar industry than in the
utility businesses of the state,” he says.
“That virtuous spiral of job creation,
value creation and policy setting has just
ratcheted up and up and up over time and
been very organised.”

Above: Fire threatens Malibu. Right: Former governor
Schwartzenegger fills his hydrogen Hummer.

which builds incubators and accelerators.
California is the fifth-largest economy in
the world – larger the Great Britain – and
the state’s energy target has been described
by Harvard as the single largest climate
change action in the history of the United
States. It helped that many of America’s
biggest businesses names, some of them
headquartered in California, are already
transitioning to renewables, including
Apple, Facebook, Google and Microsoft.
“It’s incredibly powerful to have
companies with trillion-dollar valuations
say 100% is not only doable but the best
business plan for us going forward,” he
says. “That was a huge part of it.”

California has always been out to get what it
wants. Take the building code, Kennedy
says, which since the 1970s has been on a
legislated three-year cycle of selfimprovement. As of 2020, any new home
built in the state must be zero net energy.
“The builders are already doing that,” he
says. The 50,000 homes to be rebuilt after
the recent fires will all be zero net energy;
by 2025 the rule applies to any commercial
building, by 2030 any public building. “A
decade away, the building stock will
produce more electricity than it consumes.”
Over the past decades stringent exhaust
emissions standards in the state have set the
tone for the rest of the country as
lawmakers and carmakers accept that “as
goes California, so goes the country”. By
2040, all buses in the state must be electric.
“And that’s part of the solution for the grid,”
Kennedy says. “Once you’ve got all the bus
fleets in the cities and towns sitting idle
between the drop off at 9am and pick-up at
3pm, they’re assets in a distributed energy
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resource system that we know we’ll have
with 100% renewables.”
This energy matching is no happy
coincidence, he says. Regulators are
intentionally aligning mobility solutions to
complement electricity solutions as part of
California’s master plan. And it’s been
happening in the background for a long time.
It was forward thinkers in the state who
slayed the “vampire effect” of LED lights on
appliances and insisted on energy efficient
computer screens. Changes to standards for
whitegoods and computers since 2009 have
handed Californians $US1.9 billion a year in
electricity savings. Of course, these are
savings that are exported to the rest of the
world as manufacturers reengineer goods.

CRAZY NAPKIN SKETCHES
“All of these policy settings combine to create
opportunity spaces for very aggressive
entrepreneurs to come in and disrupt,” says
Kennedy. “And that’s where I live.”
The California Clean Energy Fund is
nosing around for the “crazy napkin
sketches” that will be needed to solve the

California has always exported a spirit of
revolution, so what can we learn in
Australia about knocking a few heads
together and getting things done?
“Beat up on bastards that resist this
program. Afflict them; make their lives
miserable. And herald and celebrate people
who actually understand history,” Kennedy
says. “It’s a very political statement, but it’s
time to get that way.”
It helps to have bureaucrats willing to stick
their necks out and point to the opportunity
hanging in front of legislators. “We heralded
those people and we crucified the naysayers,”
he says. “We took it out on those who stood
in the way of those who were getting it
done.” It doesn’t always pay to play nice.
When social movements are joined by
start-ups, business and bankers, the wave
builds. “Schwarzenegger was hilarious
about this stuff,” he says. “He wanted this
more than anyone, driving his hydrogen
Hummer up the I5 every day just to prove it
… even though hydrogen hasn’t happened as
much as the EV program has.”
The power of political will Kennedy
describes is enough to turn Australians
green with envy. Still, there will always be
knockers. Kennedy knows how to handle
them. “The fact that it’s the law of the land
means anyone who comes up to me and says,
One hundred percent? That’s not possible!
I’m like, It’s not a question! It’s the law!
You’re either a lawbreaker or you’re on the
program and we’re going to work it out.”
www.ecogeneration.com.au
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HEY, HO, LET’S GO

SLAY THE NAYSAYERS

STORAGE

Buzz builds for
Australian Energy Storage
Conference and Exhibition
Sydney will once again host the Australian Energy Conference
and Exhibition 2019 on June 13-14, with the theme Energy
Storage — The Great Enabler.

L

ast year’s Australian Energy Storage
Conference and Exhibition saw the
largest number of exhibitors and
brands on offer, the highest conference
attendance and the largest contingent of
international exhibitors and delegates.
AES 2019 will see further growth in
energy storage as well as the expanded,
co-located Renewable Cities two-day freeto-attend conference.
AES is the country’s premier large-scale
and commercial energy storage conference.
This year as usual it will bring together the
industry’s brightest minds and key players
actively investing in storage to analyse the
progress and transformative energy storage
solutions for the utility, commercial and
industrial sectors, as well as the projects
and technologies making this
transformation possible.
Australian and international speakers
will converge to discuss real and financially
viable case studies and solutions for utility,
commercial, off-grid, micro-grid and
aggregated residential applications.
The conference will feature a keynote
presentation from GE Power chief executive
officer Robert G. Morgan, who has
international experience in global energy

www.ecogeneration.com.au

businesses and markets. Morgan brings his
vast experience in global energy businesses
and markets to the program and it will be
interesting to hear from an international
heavyweight who is leading the way in
electric power and integrated utility
solutions strategy and project development.
The program also features industry
specialists such as Lockheed Martin head
of business analytics energy storage Caleb
Waugh, TransGrid future grid manager
Fiona Orton, Hydrostor president and
chief operating officer Jon Norman and
many more.
The floor will be a showcase of leading
utility, commercial, off-grid and residential
products and services. AES 2019 will not be
focused on batteries alone; it’s the perfect
platform explore all leading options, costs
and benefits of a variety of technologies in
the marketplace.
AES will also continue to deliver
exceptional value and an exclusive
experience for attendees. Partnerships with
major industry associations will provide
more non-stop content and free-to-attend
sessions across the two-day event than ever
before. The extremely successful Energy
Storage site tours will take place again and

an expanded workshop program will
continue to feature the popular CPD
workshops delivered by GSES, this year
with a focus on system design.
To compliment the above, AES 2019
offers a networking dinner cruise on
Sydney Harbour, allowing you face-to-face
access to delegates, speakers and
exhibitors. Join engaged industry
professionals on June 13 for an evening of
five-star food and entertainment.
The Renewable Cities Australia
Forum will return for another year
alongside the renamed Zero Emissions
Transport Workshop, both of which are now
free-to-attend and located on the exhibition
floor, featuring new partner
associations Business Renewables Centre
Australia, the Electric Vehicle
Council and Hydrogen Mobility Australia.
Early bird registration for AES 2019 is
now open. See australianenergystorage.
com.au for more details.
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PANEL

Clean future, gritty dilemmas

A

s clean energy generation replaces
the polluting varieties, it’s tempting
to race ahead and see how fast the
world can get to the finish line. In Australia
we are hobbled by the murky vision of
certain federal politicians, sure, but that
hasn’t stopped homeowners, businesses and
state governments from powering ahead.
Will we make it there without tripping
over? It’s too early to say, because some of
the solutions we need are still on the
drawing board. Only an orderly
replacement of old technology with an
orchestrated deployment of the new will
guarantee the energy future the Earth and
its inhabitants deserve.
Solar and wind provide about 6% of
worldwide electricity, Chief Scientist Alan
Finkel reminded the audience at the
University of NSW-Times Higher Education
summit in mid-February, with much of the
world still reliant on fossil fuels. “We need
to keep the lights on,” he says. “We need the
energy and we need it without the
emissions.” As clean energy becomes
cheaper, the decision to switch becomes
easier as it brings economic and
environmental advantage.
“The trade-off is a false dichotomy that
we don’t need to deal with.”
As a top-ranking institution, UNSW has
contributed an enormous amount to the rise
of solar energy as a mainstream generation
source worldwide. “We’re in a phase of
enormous revolution within the energy
industry,” says UNSW Scientia Professor
Martin Green, director of the Australian
Centre for Advanced Photovoltaics.
Bids for solar in international PPAs below
$US30/MWh in 2016 and below $US20/
MWh in 2017 may have looked “incredibly
low” at the time, Green says, but price
forecasts for the energy source always look
too conservative soon after they are made
because the technology is becoming rapidly
cheaper. “It’s very hard to find someone who
is too optimistic,” he says. “The change has
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happened very quickly.” Green is calmly
confident solar prices will reach $US10/
MWh sometime in the first half of the 2020s.
Green’s team at UNSW is responsible for
developing the high-efficiency PERC solar
cells and the Australian Centre for
Advanced Photovoltaics has held the record
for silicon solar cell efficiency for 30 of the
past 34 years. As solar attracted
institutional investor interest and
manufacturing shifted to China from the
US, Germany and Japan the technology has
become a mainstream commodity, he says.

SOLAR CONTROLLER
Last year a terawatt of new solar was
installed worldwide, Green says, and he
expects the trend to continue. It’s great
that dirty old coal is being elbowed out of
the way by an energy resource that pops
over the horizon fresh and new every day,
but a massive build-out of solar brings
with it a few issues that need to be
carefully controlled.
Australian Energy Market Operator CEO
Audrey Zibelman says the sheer volume of

unmanaged rooftop solar in South Australia,
Western Australia and Victoria has
sometimes resulted in occasional voltage
drops at distribution level, where her team
has had to curtail solar to ensure the system
remains secure.
“We have to start introducing the
solutions now in order to make this work
otherwise AEMO will be in an unenviable
position of having to inform the public that
we simply just can’t do any more,” Zibelman
says. “That is going to require programs
around storage integration and managing
these systems at a distributed level. We need
to get cracking on things like smart
inverters that help us manage inertia and
frequency on the system.”
Zibelman says the rapid uptake of solar is
leading to a decentralised energy system
where system-owners enjoy more autonomy,
with the result that market efficiency will
rely on output from a vast number of assets
being optimised. “We’re hitting this in
Australia now,” she says. “How are we going
to manage the system to be more resilient as
well as cost-effective and carbon-neutral?
We need to start moving towards a system
that is truly integrated and that we use
intelligence in the system. It’s going to
require a new toolset to manage a very
different power system.
“We’re going from managing roughly 300

Above, from left: Australia’s Chief Scientist Alan Finkel, AEMO chief executive Audrey Zibelman, PNG Power
managing director Carolyn Blacklock and UNSW Scientia Professor Martin Green.
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The transition to an all-renewable energy system involves a
truckload of homework — the perfect task for a panel of experts
at the UNSW-Times Higher Education summit.

PANEL

Above: Audrey Zibelman has seen the destabilising
effects on the grid in regions with high solar
penetration, but she believes output from distributed
resources can be orchestrated and optimised.
Right: Alan Finkel gets things started.

power plants to millions of bits of different
resources, which means we can’t simply
have a system operator look at it – we need
different tools.”
The architecture of a utopian energy
management future may still be bothering
designers but Zibelman is clear it will need
to deliver automatic “prices to devices”
solutions so that consumers aren’t obliged to
exhibit expert skills as electricity daytraders, and it will need to be resilient
enough to deal with hazards such as
drought, bushfires and extreme
environmental events.
“Having the ability to use the diversity in
an optimal way so that we can manage
through this is going to be essential,” she
says. “With technology, we’ll get there.”

THOSE WHO GO WITHOUT
Australians take energy for granted, but
such a luxury isn’t universal. PNG Power
managing director Carolyn Blacklock grew
up in rural Queensland and didn’t have
access to electricity until she was 20, so she
has no trouble empathising with the
7 million of her 8 million constituents who
aren’t connected to Papua New Guinea’s
electricity system.
Australia’s nearest neighbour has had a
yo-yoing relationship with renewables, she
says. About 15 years ago 75% of energy was
sourced from renewables, but that dropped
to about 30% as recently as a year ago as the
nation switched to gas generation – a
plentiful raw material in PNG. Blacklock has
www.ecogeneration.com.au

“We’re going from managing roughly 300 power
plants to millions of bits of different resources”
Audrey Zibelman, AEMO
swung the pendulum back to 70%
renewables since she’s taken the reins at
PNG Power, and she sees potential for more.
In particular she voices admiration and
some envy for Tasmania’s hydro capacity.
“We haven’t built hydro power in Papua
New Guinea because it’s been beneficial to a
small minority to burn diesel,” she says.
As for radio static that makes up
Australian energy policy, her feelings are
straight down the line. “The discussion that
goes on in Australia seems a bit like
nonsense to us,” she says. “It’s a little bit too
much talk and not enough action.”
Blacklock says her work agenda is clear:
how to develop PNG by giving locals more
access to energy. “And it must be renewable
for us because we have dear neighbours and

ourselves who are feeling the direct impact
of climate change.”
And if you’re worried the slow collapse of
coal and gas – primary exports for Australia
– will see the nation spiral into recession,
Green has a different take on it. Instead, he
says the Australian resources sector will be
buoyed once again by demand for the raw
materials that go into solar panels and the
wiring needed to electrify the world.
“At first sight it sounds like renewables is
not great for Australia in terms of the
resource industry because of the impact it
will make up on the thermal coal export,” he
says. “In reality, it’s going to create far more
opportunity for our traditional resource
exports as well as requiring all this
supporting technology such as batteries.”
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THE GRID

The grid is only going to get more complex as networks
attempt to pre-empt the challenges of juggling excess solar
and allowing for the slow entrance of batteries behind the
meter. Global consultancy Accenture anticipates the outcome
for networks and utilities.

A

world of complexity is slowly
dawning on Australia’s electricity
networks and utilities as they deal
with the effects of high levels of
residential solar and the likely
introduction of energy storage at home
and at work – not to mention the
inevitable replacement of all those motor
cars with clean electric vehicles.
EcoGeneration spoke to Simon Vardy,
utilities lead for Accenture in Australia
and New Zealand, and Frank Ochel, a
senior manager in the company’s utilities
practice, to find out how the energy
puzzle may be solved.

How can utilities plan for a future
where electricity consumers go largely
off the grid?
In a nutshell, the key challenge is a
substantial increase in the complexity of
operating the grid as distributed energy
resources (DER) like solar PV and batteries
are not directly controlled by, or even visible
to, the networks.
We have also seen that electricity demand
profiles are changing significantly as DERs
proliferate. The other globally consistent
observation is that, in practice, the peak
output from consumer DER rarely coincides
with the peak demand.
For example, most European countries
have a demand peak on winter evenings
when PV output is zero. In Australia we see
a similar shape in the summer, driven by
the need for cooling.
This means that distribution utilities
will still have to invest in network assets to
meet growing peak demand even if the
total demand is stagnant.
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Above: Simon Vardy hopes consumers will be amply
rewarded for the energy they send to networks.

The challenge is the
complexity of operating
the grid as distributed
energy resources
are not controlled by,
or even visible to,
the networks

How will this “prosumer” movement
define the future for incumbent utilities?
Many retail utilities are expanding into
new products and services, some related to
energy, such as solar and storage, others in
quite unrelated fields. New entrants into
the market have developed a different
business model that is not demand
dependent, but applies the principles of
subscription businesses.
Interestingly this “wise pivot”, the
balancing of existing and new businesses, is
something that both retailers and
distributors pursue. Globally, 95% of
respondents said that DER and storageservices provision will be a major profit
growth area for distribution companies
beyond 2025, as they become optimised to
accommodate DERs and begin to act as
network arbiters and as a data-andtransactional clearing house.
We believe that the next iteration of
transformation in the industry will be
driven by the ability to aggregate and
manage DERs across the grid or a wide
customer base, so as to unlock all available
value pools, including as grid stabilisation,
avoided grid investment, frequency
control services (FCAS), wholesale/
market benefits and, most importantly,
savings for the consumer.
In the face of current game-changing
disruption, distribution businesses must
look to create a different kind of utility, one
skilled in targeting, releasing and
monetising trapped value sustainably – an
“intelligent grid optimiser”.
As distribution is optimised to
accommodate DERs, intelligent grid
optimisers must develop and scale
advanced grid operations capabilities to
help accommodate, operate and navigate a
fast-changing ecosystem of energy devices
and support an extension into new
commercial models.
Intelligent grid optimisers will need to
master customer-led scenario planning
capabilities along with data-driven and
predictive analytics capabilities.
www.ecogeneration.com.au
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Juggling tomorrow’s
energy demand

THE GRID

What would be the best uses of storage:
residential and business, or placed
strategically throughout the grid?
Our research has identified the capability to
manage and coordinate DERs of all types as
the critical capability for utilities, retail and
distribution alike. Utilities realise that
consumers have already taken control of the
technology and investment decisions.
The industry will seek to augment these
behind-the-meter investments with their
own or contracted capacity. In Australia we
are already seeing this type of investment as
well as trials of virtual power plants, peerto-peer trading of energy and microgrids, to
name but a few. In all instances, utilities will
seek to have visibility and control of the
DER regardless of the technology.
To mobilise participation in aggregated
DER management at scale, it is important
that utilities are genuine in the sharing of
benefits gained from DER utilisation,
particularly with the end consumer.
The utility industry in Australia is already
experiencing record low levels of trust (just
39% in 2018) which can have significant
impacts on revenues and profitability, as a
related Accenture research The Bottom
Line on Trust shows.
Consumers (rightly) perceive an
information imbalance about the value
their DER can contribute to the industry
www.ecogeneration.com.au

It’s important utilities
are genuine in sharing
benefits gained from
utilisation of distributed
energy resources
and utilities need to create transparency
and communicate the benefits simply, for
all to understand.
The current public policy and operational
debate in Australia clearly calls for
“dispatchable” load, which at a grid-scale
DER usually involves the combination of
renewable generation plus batteries.
Is energy management software a
solution and can it be deployed at scale?
Modernising the network to support greater
levels of DER requires new types of
investments (in new connections and grid
reinforcement) to sustain the same level of
reliability and safety and secure operations.
Almost two-thirds of respondents cited
implementing smart integration of DER to
reduce reinforcement spend. This will
involve modernising the network and
deploying new technologies that enable

capabilities such as distribution flexibility,
resiliency, enhanced security, storage and
other DER.
Increasingly these investments will
include “non-wire alternatives”, specifically
management solutions, such as distributed
energy resource management systems and
the associated commercial constructs to
make these effective behind the meter.
Distribution utilities must act now to
avoid the excessive grid-reinforcement
spending required to host new DER energy
flows. This could generate substantial
capital reinforcement cost savings simply
through better identification of forecast
demand for DER deployment and the
resulting local constraints on the
distribution network. For Australia, the
ENA and CSIRO Network Transformation
Roadmap outlines the potential to avoid $1.4
billion in capex investments by distributors.
Forecasting accuracy is key in this regard.
A 10% improved accuracy in DER forecasts
resulted in projected savings of 15-28% in
New York, 14-18% in California, 14-15% in
Australia and 11-12% in both the UK and
The Netherlands. DER was even ranked as
the second-highest priority area as a costsaving opportunity.
What effects on networks have been felt
in markets with highest uptake of EVs?
Our modelling predicts electricity demand
could grow by around 30% between 2026
and 2036, bolstered by increasing adoption
of electric vehicles and building heating
electrification, the latter of which has been
driven by the push to decarbonise buildings
and reduce the role of fossil fuels.
EV uptake, while initially slow, can have
significant mid- and long-term impacts on
demand. Our research shows, for example,
that in some markets like France and
California EVs are set to have a meaningful
effect on total electricity demand from as
early as the mid-2020s and reach 10% and
8% respectively by 2040.
In this discussion it is important to be
mindful of the localised impact of EVs at the
suburb and even street level.
For example, Accenture conducted an
assessment of grid impacts from EV uptake
for a distributor in The Netherlands and
found that specific suburbs already had much
higher uptake than the average and that the
impact on equipment was quite significant.
Even at the suburb level, the street by street
uptake was important to anticipate and
understand as different feeders and
transformers could be impacted.
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Tomorrow’s Technology
Available Today

The biggest consumer brand in Solar offers
the highest 60 cell output panel in Australia
with the LG 365W NeON® R*.
AVAILABLE FROM:

*Based on CEC Approval PV modules as at February 2019.

365W
340W

SOLAR INSTALLER | WHAT’S NEW

Compact and powerful:
GoodWe ET delivers non-stop energy

G

oodWe has produced its brand-new ET
Series high voltage hybrid inverter for
households and commercial applications.
The energy storage solution gives customers
control of their power by allowing flexibility
over how they use the electricity grid. By
storing excess power during off-peak hours,
when electricity costs are at their lowest,
clean energy can be used during peak times
to reduce costs. The battery storage system
also provides critical back-up power during
grid outages or blackouts.
With growing demand for storage
solutions in domestic and small commercial
properties, a three-phase high-voltage
energy storage inverter is necessary for
high-power electrical appliances and
devices. Covering a power range of 5kW,
6kW, 8kW and 10kW, GoodWe ET is a
compact (415mm x 516mm x 160mm) and
lightweight (25kg) unit equipped with
uninterruptible power supply (UPS)
function, backup overloading, AC charging
functions and open-protocol EMS
communication system.
The product has adopted leading topology
and an innovative inverter control
technology which contributes the maximum
efficiency up to 98.3%. Electricity from PV
modules is converted with a decreased loss,
greatly increasing power generation
capabilities and serving users a higher
return on investments. It also allows 33% DC
oversizing capacity for easy connections
with more PV modules and features a wide

battery voltage range of 180-550V to ensure
flexibility and compatibility with different
types of lithium batteries.
GoodWe ET allows backup overloading up
to 100%, which allows quick restart for
inductive loads while it will not cause harm
to any electrical appliances. Furthermore,

when comparing with existing emergency
power supply functions on the market, UPS
is favourable to inductive loads such as airconditioners or refrigerators with an
automatic switchover time of less than 10
milliseconds, to guarantee 24/7 non-stop
power supply.

Magellan Power wins
Western Power contract

S

tand-alone power systems have long
been touted as the answer to deliver
energy across vast swathes of Western
Australia, where delivery to remote
customers is an expensive problem. The
state government is spending $8.8 million
on a power system rollout and has awarded
local energy storage company Magellan
Power a pivotal role.
The program will see 57 sites across the
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state’s southwest receive stand-alone power
systems, with the majority running Magellan
Power equipment.
Building on a trial in the Great Southern
Region, Western Power will roll out SPS
Round 1 in multiple locations over the next
three years. The units supplied will range
from less than 5kWh, to supply electric
fences and dam pumps, to 50kWh for largescale agricultural businesses.

These remote power supply systems
provide an alternative to rebuilding ageing
poles and wires, as well as improve
customers’ power reliability.
Magellan Power managing director
Masoud Abshar said the rollout will help
demonstrate that predominately renewable
energy electricity systems can both improve
regional power supplies and save money on
network infrastructure.
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SOLAR INSTALLER | BUSINESS

Azuri in Global
Cleantech 100

P

ay-as-you-go solar home solutions company Azuri
Technologies has won a spot on the prestigious Global
Cleantech 100 list. The list features companies best positioned
to solve tomorrow’s clean technology challenges and was
contested by more than 13,000 innovators from 93 countries.
Last year Azuri entered a partnership with Unilever to help
bring solar to millions of homes in Kenya. The two companies
also released a mobile e-voucher system that enables solar
customers to redeem free washing powder with every top-up,
combining modern consumer goods with access to power.
Azuri’s solar home lighting systems replace
kerosene lamps and other harmful fuels with clean, reliable
and affordable energy.

If Canberra took the training wheels off the renewable energy
industry it would probably do it a lot of good, writes Smart
Commercial Solar managing director Huon Hoogesteger.

I

n the past five years commercial solar has
emerged as the most versatile and cheapest
form of energy in Australia. Dropping panel
prices and spiking utility costs have made the
economic case for Australian commercial
solar so good that many sceptics have turned
into die-hard solar advocates.
So, if things are so damn good, why has it
been so hard to stay in business?
Worldwide, the industry has been through
a multitude of zero-to-hero moments. I’ve
watched friends and suppliers rise to
dizzying heights, seemingly overnight.
Unfortunately, they have plummeted back to
zero almost as quickly. Well over 500 solar
companies in Australia have gone bankrupt
in the time since I started my business in
2011. That’s a lot, and they’re not just small
companies. Some of the top solar companies
both here and abroad have died.
Just look at Sun Edison, one of the largest
write downs in Wall Street history. Closer to
home, attrition is high among solar panel
manufacturers, who seem to hang by their
fingernails every couple of years. Thankfully,
the products are stable and costs continue
to come down. But all of this points to a
problem: how do we sustain our sustainable
industries? I believe there are three key
reasons for these failures: a historical lack of
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business integrity; blind naivety of
customers, investors and business owners;
and, of course, politics.
For a business to succeed, it must have a
transparent and supportable mission, a
realistic business plan with attainable
financials and a marketing strategy to
develop a customer base built on honest,
achievable goals.
Particularly in the early days, but it would
be disingenuous to suggest this no longer
happens, many solar companies preyed on
the hype surrounding sustainable energy.
Whether it was purposefully selling
the wrong size systems or inferior solar
equipment, over promising system delivery,
or not standing behind systems via
monitoring knowing full well not doing so
would lead to lower output, many failed solar
implementations were sabotaged for the
sake of a quick buck.
If you lack integrity in business, you’ll
soon lack a business.
Unfortunately, the solar industry is
crowded with many passionate people who
are extremely motivated but also just as
naive. Some companies are wilfully ignorant,
some are truly ignorant, but both are bad at
writing business plans – which is ultimately
bad for the industry. They say a rising tide

floats all boats, but the opposite, an ebbing
tide, is just as true. This naivety, in many
cases, extends to customers and investors. If
your company is taking on investors, give
them quality information. Don’t let them
invest out of blind passion: write a decent
business case you can stand behind.
Poor politics
Our rancorous political climate, with its
ongoing tug-of-war between solar advocates
and coal industry die-hards, has created a
pendulum in the solar industry that swings
from optimism to despair. On the flip side,
however, we as an industry need to stop
asking the government for handouts. I am
probably counter-cultural to our industry’s
squeaky wheels, but I believe it’s time
governments stepped out of the way and let
the energy industry be truly competitive.
We have been through the seed funding
required, we are a more mature industry,
and everything is in our favour. We need to
grow up, take away the safety net and work
on being a fundamental part of the energy
market. It’s time to take responsibility for
our future and not rely on higher powers to
do the work for us.
I believe in renewable energy, I believe the
free market will ultimately separate the
wheat from the chaff, and I challenge any
other highly-subsidised energy industry to
relinquish their training wheels.
Some of this may sound negative but the
intent is to be constructive by identifying the
weaknesses that are holding us back. We are
driving real change in an industry that offers
a bright future for Australia and the world.
There’s no reason that future can’t be just as
bright for the industries within the
sustainability business themselves.
www.ecogeneration.com.au
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Is renewable energy
a sustainable business?

STORAGE | SOLAR INSTALLER

CEC update on new battery standards
Clean Energy Council technical
support leader James
Patterson runs through how a
battery standard is updated.

I

f you are installing solar you should be
aware the second draft of the new battery
standards (DR AS/NZS 5139:2019) has been
made public. A nine-week public comment
period closed on April 3 and we are waiting
on the final document to be released.
Solar installers may remember the first
draft that was released on September 2017,
which had more than 3,000 responses
during the public comment period. One of
the big issues was the draft standard
excluded certain battery systems from being
installed inside domestic homes. There was a
lot of confusion in the industry about this
point, which ultimately led to the second
draft of DR AS/NZS 5139:2019.
The lack of a coordinated and specific
battery standard that is up to date with the
latest technology makes life hard for
installers. Those out on the tools have to
piece together the relevant points from six
different Australian standards to get the job
done. Included in this bunch are favourites
such as AS/NZS 3000, AS/NZS 4086 and
AS/NZS 4509. The CEC developed our
battery guidelines to help bring these
different standards together in a more
practical reference. But given the number of
home batteries being installed, it’s fair to say
that the industry is eager for the new
battery standard to be released.
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There are various committees that write
our electrical standards in Australia. The
committee that writes AS/NZS 3000 is
called EL-001 and they are known as the
“God committee” because the Wiring Rules
are the over-arching standard in the
electrical industry. The committee that
writes the solar and battery standards is
called EL-042, Renewable Energy Power
Supply Systems & Equipment. If you look at
the inside of any Australian standard, you
will see a list of the voting members who are
responsible for writing it.
For a draft or a standard to be published
there needs to be a consensus among the
voting members of the committee. If there is
sustained opposition to a significant issue,
this would hold up the consensus process,
but otherwise the document gets published
when there is a consensus.
The CEC firmly believes that the time to
have a say is during the writing process and
not after the ship has sailed. For the general
public, this is in the public comment period,
but for representatives on the standards
committee this will continue until the final
document is published.
Finding the time to sit down and read the
draft on top of your day to day workload can
be a challenge. This is especially true with
solar businesses so stretched by the amount
of work in the industry.
As representatives of solar installers and
the renewable energy industry, the CEC
hosted a series of free webinars for
accredited installers on the battery
standards. The first one had more than 600

registrations, about 10% of solar installers.
If you consider yourself to be among the
best installers in the country and you missed
the live recording, the webinar series can
still be viewed by going to the CEC website.
The webinars are a crash course in how to
read DR AS/NZS 5139:2019. They also gave
installers a chance to have access to
members of the EL-042 committee, including
myself and Sandy Atkins, the co-chair of
EL-042 representing Energy Safe Victoria.
Participants also had a chance to lodge
public comments to the CEC for us to submit
to the committee.
The standards writing process sees that
every comment that is made is considered.
However, saying things like “I don’t like it” is
unlikely to get you very far. The reason
certain people have an impact is because
they back up their opinion with facts. One
example is showing how one rule in DR AS/
NZS 5139:2019 contradicts other rules in
other standards. Or they might think of ways
that the same safety outcome could be met
in a better way.
After the public comments period closes,
the EL-042 committee will get together in
Sydney to go through the comments. It is
impossible to give an actual timeline on
when the standard will be published.
However, given the government incentives
around home energy storage in various
states and the rapid uptake of home battery
technology, everyone is working towards
publishing it as soon as possible. Stay tuned
in to the CEC’s Installer News bulletins for the
latest updates to the battery standards.
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Sun up top, beer down below

T

here’s something about beer and sun
that goes hand in hand, although
we’re in no way suggesting it’s a good
idea to lift a cold bottle of the stuff to your
lips as every dawn breaks.
Evidence of a far more productive
relationship between beer and sunshine can
be found on the rooftop of Sydney brewery 4
Pines, where 300-odd solar modules have
been fixed in place to send power down to
the busy, bubbly, beer-making gear below.
The 100kW system is split across two
metres – 80kW and 20kW side by side – and
was switched on in November last year.
One-hundred kilowatts is the maximum
allowed to qualify for subsidies via smallscale technology certificates (STCs), but it
was conveniently very close to the optimal
system size to suit the brewery’s energy load
profile, says Smart Commercial Solar
national sales manager Max Stenning.
Unlike most businesses this brewery
operates seven days a week, so export of
surplus solar energy has been kept to a bare
minimum. “We want to optimise and utilise
all of the power that’s generated because we’re
not getting any real value for exported power
in the commercial space,” Stenning says.
After looking over a year’s worth of 4
Pines’ energy use the installer tested a few
different scenarios to work out system size
that would deliver the best financial

outcome. A bigger system would increase
exports but also reduce peak demand costs,
which would make sense if savings from
exports benefited the PV system owner
more than the retailer. If peak energy use
happens nearer nightfall, however, then a
larger system wouldn’t make sense.
Luckily, 4 Pines’ regular beer-production
regime was a good match for the rooftop
energy task. “The consumption profile
pretty much perfectly matched how the
solar system is going to act on a day-to-day
operation,” Stenning says.
Storage wasn’t included. The technology
is still expensive, and trying to package up a
solar-and-storage PPA that is tantalisingly
cheaper than a retail rate is a stretch, as is
presenting an energy storage proposal with
a commercial investment payback period of
less than six years. “We can’t seem to make
that happen quite yet,” he says.
But Stenning isn’t talking down storage.
For example, small batteries can be
especially worthwhile if they’re given the
right problem to solve, such as demand
management. Trina panels were used, with
25kW SMA Sunny Tripower inverters.
The deal was financed as a 10-year power
purchase agreement (PPA) using funds
accessed through the combined clout of
community solar investment groups Pingala
and ClearSky Solar Investment. Clear Sky

Above: They look pretty happy, don’t they? Renewable energy is the reason ... we hope.
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deals in larger minimums whereas Pingala
allows investments of as little as $250.
Investors are paid off over a set term, in this
case 10 years, with an estimated 7%
annualised return. On maturity the business
becomes owner and benefits from free energy
for the remaining lifetime of the system.
“The community only has to fund the net
system costs after STCs, and therefore the
PPA rate we can offer to 4 Pines is
significantly cheaper [than the brewer’s
contracted retail rate],” Stenning says.
The system will deliver nearly 40% of
electricity needs. As a part of the greater AB
InBev family, 4 Pines is committed to
securing 100% of its purchased electricity
from renewable sources by 2025.
Other than helping a fantastic beer-maker
do its thing, Smart Commercial Solar has
been busy explaining the value of behindthe-meter PPA arrangements to large
corporate energy users.
“These corporates want to stick to their
core business,” Stenning says. “They don’t
want to have to install a solar system on
their roof, spending hundreds of thousands
if not millions on a system they will have to
employ people to manage and make sure it is
doing what it should be doing.”
In an age of outsourcing, it’s far easier to
give the job to someone else and pay a bill at
the end of each month that’s less than what
it would cost to do the job yourself.
“The PPA space is really growing,” he
says. “It allows us to do what we do well.”
The state of the LGC market, where spot
prices have halved over the past year, is also
seeing payback periods for systems get
longer – not shorter.
Managers seeing volatility in
calculations around capital expenditure
may be attracted to energy use contracts,
which can extend out to 20 years.
“Using a PPA is the most risk-free way
that a company can go solar.”
www.ecogeneration.com.au
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A community solar project funded in record time is putting
bubbles on a Sydney craft brewery.
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Mini-grid hits 1GWh and
elbows out coal power
A little town in Victoria ticks over into its second gigawatt-hour of mini-grid clean energy.

PHOTO: SUPPLIED

I

t’s a long hard slog to full reliance on
renewable energy but you know you’re
getting somewhere when you’ve clocked
up 1GWh of generation. That’s the powerful
milestone reached by the folk of
Yackandandah, which is nestled near the
top right corner of Victoria.
The town is home to industrious
community energy group Totally Renewable
Yackandandah, and so far more than half
the houses and community buildings there
have solar systems installed.
A mini-grid project funded by the Victoria
government is underway and trials will
include storage and smart energy
management systems. In February, about
the time the town ticked over 1GWh of
generation, energized locals gathered to
launch an energy storage installation at
Yackandandah’s fire station.
Victoria is also home to inverter stalwart
Selectronic, which worked on the project
which was also supported by AusNet
Services subsidiary Mondo Power.
Selectronic chief executive Rod Scott
presented pupils from Yackandandah
primary school with a set of solar and
renewable energy educational gadgets to get
the message across to the next generation

Above: Selectronic CEO Rod Scott shares a little wisdom with renewable energy leaders of tomorrow.

that clean energy is the way forward.
“We are extremely proud that Selectronic
SP PRO inverters and Selectronic Certified
Fronius inverters are installed in nearly all
properties forming the mini-grid, along
with many off-grid installations across the
region,” Scott said.
“This achievement is well deserved and a

big step towards Yackandandah’s goal of
100% renewable energy by 2022. The fire
station is of course a crucial part of the
community, so we wanted to help TRY
and Mondo Power make this new
installation a reality.”
Here’s to the next 1GWh … and the one
after that … and the one after that …

1300 273 111

SS Cable Ties & Clips

www.cobaltsolar.com.au
www.ecogeneration.com.au
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Clean energy market wrap
LARGE-SCALE GENERATION
CERTIFICATE (LGC) MARKET
The softening in the LGC market which had
characterised the latter part of 2018
continued into January, though liquidity did
improve. Having opened the New Year in
the high $40s, the spot softened steadily to a
low of $34.50 in early February before the
much-anticipated late compliance rally
finally arrived. In truth, despite seeing the
spot back up to $40, it was not sustained for
long with the market coming off across the
rest of the month.
Much of the discussion across late 2018
and early 2019 centred on the possibility of
liable parties opting to pay the $65 shortfall
penalty, with the Clean Energy Regulator
having signalled it would not criticise such
moves as it had done in the past. The passage
of 2018 compliance saw an under surrender
of 3.9 million LGCs, leaving more than 7
million certificates to be rolled into the 2019
compliance year, thus relieving what appears
set to be the last choke point for LGC supply.

SMALL-SCALE TECHNOLOGY
CERTIFICATE (STC) MARKET
It was a strong start to the year for the
spot STC market, which opened in the
mid-$36s and ultimately reached a high of
$37.85 in the lead up to fourth-quarter
compliance (February 14). The wind
ultimately came out of the market’s sails
after that, with the spot softening back to

$36 across February before another
revival saw the market back into the high
$37s by early March.
With STC submissions having been
particularly strong across the first two
months of the year, much of the talk is
now focused on the 2019 Small-scale
Technology Percentage (STP), which is
due for release by month’s end. The target
must increase dramatically compared to
2018 figure of 17.08% given the large
surplus of STCs that will be rolled over in
the new year.
Most are anticipating a figure in the
low 20% range, which would see the
number of STCs required to be
surrendered jump from the 2018 figure of
29.3 million to something in the mid to
high 30 million range. And it appears that
an increase of this magnitude, which will

no doubt greatly displease the Minister,
could very well prove well short of what
is ultimately needed.

ENERGY EFFICIENCY MARKETS
(VEECs and ESCs)
Early 2019 in the VEEC market saw ongoing
price volatility, with the market captivated
by rumour and speculation surrounding the
outcome of a public consultation into
Schedule 21A, which would see the
replacement of compact fluorescent lighting
(CFL) with LEDs.
The Essential Services Commission was
met with a huge lobbying push from all
directions on the matter of whether to
mandate licenced electricians to perform
the activity, a move which would both
increase the cost of and considerably slow
the recently updated methodology. The

DOMESTIC

CREATION

SPOT PRICE ($AU)

LGC — Large-scale Generation Certificates
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35.50

STC — Small-scale Technology Certificates
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DEC ’19 PRICE (€)
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Marco Stella is senior broker,
environmental markets at TFS Green
Australia. The TFS Green Australia
team provides project and transactional
environmental market brokerage and
data services across all domestic and
international renewable energy, energy
efficiency and carbon markets.
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17.08% given the
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decision was ultimately made to require
electricians and hence the spot price
rebounded from the $18s into the mid $19s.
The first two months of the year was also a
volatile period in the ESC market, with the
spot softening repeatedly across January,
often on low volumes and despite ESC
registrations remaining subdued. Having
reached a low of $17.90 late in the month, the
market then rebounded sharply across
February back above $20.00, where it
continued to reside at the time of writing.

$/MWh

1 YEAR DAILY CLOSING SPOT LGC PRICE

Calendar of events 2019
Event

Date and venue

Website

Clean Energy Council Wind Industry Forum 2019

21 March 2019
Melbourne Convention and Exhibition Centre

cleanenergycouncil.org.au/events/
wind-industry-forum-2019

Australian Hydrogen Energy Summit

26-27 March 2019
Novotel Melbourne on Collins

informa.com.au/event/conference/
australian-hydrogen-energy-summit/

Energy Networks Australia’s Asset Management
Seminar 2019

27 March 2019
Melbourne Museum

energynetworks.com.au/events

Clean Energy Council Large-scale Solar Forum 2019

16 May 2019
Brisbane Convention and Exhibition Centre

cleanenergycouncil.org.au/events/
large-scale-solar-forum-2019

Australian Energy Storage Conference and Exhibition

13-14 June 2019
International Convention Centre, Sydney

australianenergystorage.com.au/

Australian Clean Energy Summit 2019

30-31 July 2019
International Convention Centre, Sydney

cleanenergycouncil.org.au/events/
australian-clean-energy-summit

Australian Smart Lighting Summit 2019

28-29 August 2019
Melbourne Convention and Exhibition Centre

lightingconference.com.au/

Australian New Zealand Biochar Conference and
Study Tour

20-26 October 2019
Various venues

anzbc.org.au/

All-Energy 2019

23-24 October 2019
Melbourne Convention and Exhibition Centre

all-energy.com.au/en-gb.html

www.ecogeneration.com.au

ecogeneration April 2019

/ 75

SOLAR INSTALLER | PROFILE

If it ain’t bloke…
Women electricians are a rarity, sure, but in an
industry as dynamic as solar we should hope to
see more of them, says Billie Smith.

“Jobs don’t have a
gender — anyone, male
or female, can become
an electrician”

Above: The installation work gets a bit more interesting
when you’re this far off the ground.
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Women sparkies are a rarity. Why do
you think that’s so?
It’s been my only career, other than
being a mum. I did my apprenticeship
at Australian Paper Manufacturers at
the Maryvale mill in Gippsland. I was
the first female apprentice there, but
the SEC – being Loy Yang, Hazelwood and
Yallourn power stations – had women doing
electrical work and fitter machinists and all
that sort of work. At the time it was a little
bit different [to be a woman in the trades],
but not really.
Are women a good fit for solar?
I work under the concept that jobs don’t
have a gender; anyone, male or female, can
become an electrician. The thing that I like
best about electrical is there are so many
different facets to it. I find if you do put the
female perspective on it, girls tend to think
outside the box and have a little more
attention to detail in the way that they
work. That’s a characteristic of women
working in any career type; it’s not
specific to electrical.
What advice do you have for women
thinking of getting a start in solar?
Just the standard: do your best, ask
questions, learn as much as you can.
As well, remember you are just
another worker. You are not special
just because you are female. If
someone’s critiquing your work, it
could be constructive criticism, not
bullying. I wouldn’t be here as a
female electrician if there weren’t a
group of blokes who were prepared to
teach me what I know. I think we’re
really lucky in society in general has
allowed women to enter the workforce
and taken the benefits, good and bad,
of what women to can bring to the job.
I do believe that women can bring a
fairly good positive skillset to the work.

How did you shift into teaching and does
it impinge on install work?
I started teaching at Box Hill TAFE for a
while and Chisholm and then fell into
starting my own business. My partner
Michael and I pretty much went into doing
solar work and now we are part of Laser
Electrical. We do solar and storage that we
sell ourselves. We are also teaching with
SkillBuild Training, doing a grid-connect
battery storage course and design-install
course. When we’re not training we’re doing
installs ourselves, and a bit of maintenance
and repairs work because a lot of the older
solar systems are breaking down.
Do the students have a good grasp
of battery storage?
I would say [most] of them were there
because they are getting questions and
requests about storage, so the public is
asking for batteries. The students are savvy
enough. The solar inverters and hybrid
systems they’re installing are increasingly
complex, so they’ve had to upskill their
general knowledge in the area anyway.
Are the storage brands good at providing
tech support?
They can be. Nobody wants to be on site at
4 o’clock on a Friday with a technical
problem and with a customer looking over
your shoulder and not be able to get onto
someone. I think the majority of products
have started to see the importance of that.
I’m sure there are areas for improvement in
tech support but there are companies out
there doing it well.
www.ecogeneration.com.au

PHOTOS: SUPPLIED

T

hirty years is a long time in any
career, especially if you have to keep
up as technology evolves beyond all
predictions. Electricians have seen more
changes than most. It’s a fast-changing field,
but it’s pretty much always just blokes who
turn up in the white vans to rig up your
house or office. Women would be just as
capable, so what’s keeping them away? We
asked Melbourne-based installer and
trainer Billie Smith, an electrician since
1990 and solar specialist since 2011.

Did You Know…
Huawei is the World’s Leading
Solar Inverter Manufacturer?
75GW+
NO.1

NO.72

Global Shipments
in Total

Fortune Global
500

NO.1

Solar Inverter
Shipments
2015~2017

Patents Application
Globally In 2017

Fuse-free Design for Superior Safety
IP65, Natural Cooling Design for Better Reliability
6 MPPTs for Higher Yields
String-level Management for Easier O&M
SUN2000-50KTL-M0

@ Huawei FusionSolar

Huawei Technologies (Australia) Pty Ltd
Tower B, 79 9 Pacific Highway, C hatswood NSW 20 67

