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WHY DOES THE WORLD NEED CLEAN
ENERGY NOW?

2100 Higher Emissions Scenario®’ —

2100 Lower Emissions Scenariof"? -

Human activities have led to highest 2
CO, levels in at least 800,000 years 2008 Observed ®
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Lathi et al_; Tans; IIASA?

Analysis of air bubbles trapped in an Antarctic ice core extending back 800,000 years documents the Earth’s changing

carbon dioxide concentration. Over this long period, natural factors have caused the atmospheric carbon dioxide concen-
tration to vary within a range of about 170 to 300 parts per million (ppm). Temperature-related data make clear that these
variations have played a central role in determining the global climate. As a result of human activities, the present carhon
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GHG Emissions (MtCOze)

We are not doing enough to met our Paris
AUSTRALIA Electricity Secto.r GHG Eﬁwissions to 2070
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Finkel Review electricity
sector pathway is
Current inconsistent with Paris
Policies Agreement 1,5°C limit
and with 2°C limit and
with recent CSIRO
technology assessments
and CCA review
Pacific OECD - 2°C Power 2070 Target
Sector Pathway - Zero CO; emissions
. s °
Pacific OECD - Paris Agreement /'« _ bl
1.5°C Limit CO2 Emissions Pathway . m ..
— —
Zero CO, Emissions needed by\'/[ Tt
around 2040 from power sector
1990 2000 2010 2020 2030 2040 2050 2060 2070

Climate Change Authority
(CCA) Review
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Renewable Energy VS Fossil Energy I
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What do voters think about Renewable
Energy?

Newspoll, October 2016:

A People who are willing to pay $100/year more for
renewable energy outnumber those who are not willing to
pay anything.

Essential poll, February 2016

A 71% of the sample think the federal government is not
doing enough to ensure affordable, reliable and clean
energy

A 65% of voters approved of L a b o rar@et of 50%
renewable electricity by 2030.
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CLEAN ELECTRICITY FIRST
85% RENEWABLE ELECTRICITY scenario SIREN map




85% renewable electricity on SWI
IS cost effective; starting now

ASEN modelling for SWASn current conservative
costingscabout 2 ¢ more per kWh than current
system

APilbarac not yet modelled but a similar scenario
could be achieved for similar cost




0CGT SWIS transition modelled steps - generation capacity MW; storage capacity MWh
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SWIS cost-optimal strategy: Close all coal

before 40% RE penetration

Muja
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Closure of all coal on SWIS Is cost
effective with current conservative costs

Less than 1 cent / kWh increase In
electricity cost to replace all of the polluting
coal infrastructure, > 50% of which Is over

30 years old, with new clean energy
iInfrastructure.

That 6s a bargai n!
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The cost of new wmd
generation in Australlaln
f-ﬁ&tlﬁaﬁ%#MWh less
_than the $75/MWh assumec"l” .

in thls mariellmg\it‘z ' f

> g
o P
-~ (;4': g o : E
N .




The cost of utility-scale
single axis tracking PV has
TETIE BR more than halved in a few

ooooooooooo
00000000000

..... | @@ years to as low as
A$40/MWh in . Rooftop A

rooftop solar PV prices i@
continue to fall to below
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>85% RE Scenario
Modelled using 2014 SWIS demand, wind and solar data from SIREN

Month of January

LEGEND

A Yellow
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Direct wind and solar energy (RE)

Fast ramping gas turbine (OCGT)

RE through battery storage

RE through pumped hydro storage




T Pispatchabl€® LJZ

OpenCycle Gas

Turbinesor IC
engines

A Provide 15% of energy in 85%
RE scenario; 5% in 100% RE

scenarios
AfdDual f ueilchnasedasordiqud s
fuels (including diesel or bio-liquids). A Ramp from cold start to full
A Energy cost $220 - $250 / MWh load in 67 13 minutes.

A6Di esel 6 engines do tt _ _ _
fuel cost A Located in Metro and industrial
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LEGEND

A Yellow

A Dark pink
A Purple

A Blue

>85% RE Scenario
Modelled using 2014 SWIS demand, wind and solar data from SIREN
Month of July

Direct wind and solar energy (RE)

Fast ramping gas turbine (OCGT)

RE through battery storage

RE through pumped hydro storage




SWIS transition - generation by energy source

Existing Approx. 85% renewable
2017 energy (2030)
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Closing all coal reduces CO2 emissions by

SWIS transition all coal closed by 40% RE penetration- CO2 emissions

100% All coal closed by
40% renewable

Renewable 0% energy
energy 80% generation
generation
(% of total)  79%

60% -

S0%

e= C0O2 % of

2017 40%
emissions 20%
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oo 14% 18% 27% 36% 42% 50% 55% 60% 71% 75% 79% 82% 84% 87%
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Replace old coal on the SWIS with Wind and PV
Retain existing gas generation

5-fold benefits:

1.CO2 emissions down by > 2.1 tonnes per
person (5.5 million tonnes).

2.>60% reduction in CO2 emissions

3.10,000 new construction / manufacturing jobs.

4.Negligible (if any) increase in cost of electricity.

5.No increase in Government debt. Avoids cost of
RET and refurbishment of old coal.

6. %7 billion of new private investment in WA
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Powerbalance modelling can answer
other crucial questions. For example:

When is the optimal time to close coal
and gas steam thermal (so-c al | e d
load) generation?
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55% RE with 986 MW of steam thermal generation (Blue waters 434
MW plus 552 MW of CCGT plus 1900 MW OCGT).
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Coal closure at 50% RE penetration means that >5% of total
demand i s supplied by oOounnece
l.e. this amount of RE has to be curtailed
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