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Government Renewable Targets

Australia
82% by
2030

NSW:
Reduce
GHG
emissions
by 70% by

2035
SA:

100% net
renewable
by 2030
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Fuel @ Battery @ Brown Coal @ Gas @ Hydro @ Rooftop Solar @ Utility Solar

Wind 21.22%

Fuel @ Battery @ Biomass @EBlack Coal @Diesel @Gas @ Hydro @ Rooftop S...

Battery 0.31%
Wind 8.45% Battery 0.07%

Litility Solar 9.31%

Utility Solar
296% Rooftop Solar
Rooftop Solar 11.24%
B.88%
Hydro 4.70% Hydro 4.90% Black Coal 43.78%

Gas 1.25% Diesel 0.00%

Brown Coal 60.58%

Fuel @ Battery @ Diesel @Gas @ Rooftop Solar @ Utility Solar @Wind Fuel @ Battery @ Biomass @Black Coal @Gas @ Hydro @ Liguid Fuel
Battery 0.70% Wind Battery 0.08%

3.99%

Utility Solar 8.95%
Gas 23.53%

. Wind 47.47%

Rooftop Solar
11.67%

Hydro 2.03%

Gas 7.27%
Black Coal 45.74%

Rooftop Solar 21.58%
Utility Solar 6.45% empﬁwer
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Generator Retirement Plan
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Renewable Energy Target legislation

Australian Government
Clean Energy Regulator

Expires 31 December

2030

Includes

1.

Large Generation Certificates (LGCs) for large
wind and solar farms (i.e. more than 100kW)
Small-scale Technology Certificates (STCs) for
roof-top solar etc

WWW.

Renewable Electricity Guarantee of Origin
(REGO)

1. Proposed scheme
2. Not yet finalised
3. Would create certificates for:
e All renewable generation including exported

electricity
* Renewable electricity dispatched from storage
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Spot Market

e Real time price set every 5
minutes of every day

* Minimum price is -51,000/MWh

* Maximum price is
+516,500/MWh

WWW.

Forward Hedging Market

* Expectations of future spot
prices

* Market players use these
hedging instruments to hedge
their risk and cost/revenue

* Most popular hedging
instruments traded on ASX as
futures contracts
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SIMWH

Victorian Average Spot Prices

$150
NEMMCO gf;@ AEMO

1995 2000 2005 2010 2015 2020

S100

S0.00

www.empoweranalytics.com.au Slide 9

emewer




How time of day prices have changed ...

Average Victorian Price
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Variable Renewable Energy (VRE)
and Spot Price
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PRICE ($/MWh)

1S chart by amCharts

WWW.

CURRENT (SPOT) TIME
05:30 28 Feb

.Ccom.au

Peak demand and
peak price not
necessarily coincident

DEMAND (MW)
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Mandatory Curtailment

Generation Curtailment Generation Curtailment
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Generation Weighted Spot Price Premium

QLD NSW

VIC

I

O

0.00%
8 &

a

9 -10%

©

<

< -20% O

b

c

3 -30%

=

b

E

B Ty

2

£§ 50%

= 2015 2016 2017 2018 2019 2020 2021
a

SA

O

2022

C

O
2023

TAS

WWW.

Generation Weighted Spot Price Premium

Premium to Time Weighted Average Price
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Proportion of Negative Prices by Calendar Year

Negative spot prices occur
when: aLD O NSW Vi O SA TAS

1. A coal-fired power station
does not wish to go below
minimum generation levels,
otherwise unit may become
unstable

25%
20%
15%
2. Renewable generators can 10%

earn a green certificate
(circa S45/MWh)

5%

0.00%

Proportion of Negative Spot Prices
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Operational Demand Journey

1. Queensland hitting new maximum demand levels
2. Pent-up demand largely untested in NSW and VIC
3. Participation in demand management increasing
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SA: -543.21

VIC: -$48.00

23 April 2024 - 09:30

QLD

PRICE

$11.77

DEMAND VS
GENERATION

¥ 5,822
4 6,381

SA

PRICE

-$43.21

DEMAND VS
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41,503
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NSW

PRICE

$13.00

DEMAND VS
GENERATION

v 6,193
4 5,296

A

vic

PRICE

-$48.00

DEMAND VS
GENERATION
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4 4,828

Y

TAS

QLD: $11.77
NSW: $13.00
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Mix Summary (23 April 2024 -
06:05)

Total breakdown of fuel used
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New Generation

Require about 6,900 MW
pa until 2030 to achieve
82% renewables

Coal needs to fall about 4
times faster than it did in
FY-22/23; while wind and
solar needs to double last

. 4,000 o
% Source: Australian Energy Council yeéarsrate
E 3,000 I -
& - Source: University of NSW
S 2,000 7 7
O
3 1,000 i I n
7 N o
2 0 I . || I L I i I aln l I B I I Renewable generation is
2000 2003 2006 2008 2012 2015 2018 2021 The 10,000 km new facing lengthy approval
B wind B Natural Gas Solar transmission roll-out is process, supply issues,
Bl 52k Coal B Hycro Battery Storage extremely challgnglng and skilled _Iabou.r shortages
expensive and financial closure
Coal Seam Methane . Diesel Qil . Other
challenges
mpaQwer
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23GW  9GW

Federal Government
Capacity Investment Scheme

A cap and floor mechanism proposed.
3 2 G W Tendered twice a year
Price
of capacity to be contracted

Project returns profits above cap

Y E Project protected from low prices

Time
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32GW =32,000MW

Capacity by Fuel Type

Battery

1.53K Black Coal 21K

Utility Solar
813K

WWW.
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Power station 800 metres below ground

S33hn
S5.5bn

MarinusLink

TASMANIA

CONNECTS IN THE BURNIE AREA

VICTORIA

COMNECTS IN THE LATROBE VALLEY

HVAC

EXISTING

TRAHSMISSION HVDC LAND CABLE
90 KM UNDERCROUMD
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Red Cliffs
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Victoria is not alone ...

New South Wales Queensland

e Central West Orana (2025) * Queensland Energy and Jobs

« Humelink (2026) Plan

» New England (2027) * Mt Isa (Copper Spring 2.0) from

S1.5bn to S5.0bn

www.empoweranalytics.com.au Slide 23 emopgwer
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Gas

Nno 217
Black coal
86 ‘ 137
124 183
91 156

_ 193 364
Black coal with CCS
161 256
. 266
Gas with CCS5
124
Variable renewables 94 134
with firming 69 101
) 100 200 200 400
Wm2023 W2030 Energy technology cost (2023-24 $/MWh)
Source: CSIRO GenCost 2023-24 | empawer
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Vaa)
N\

Vehicle-to-grid
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Purchase from the Spot Market

/kWh

63%

renewables in grid

SUMMARY

Wow! It’s really cheap and really green to use
energy right now!

GENERAL USAGE

45¢

/kWh

9%

renewables in grid

SUMMARY

Energy isn’t cheap right now. If you're
looking for an edge, this is a great time to
delay any optional usage.

FORECAST - GENERAL USAGE ©)
15:00 15:30 16:00 16:30 17:00  17:30
® ¢ © 6 0 ©
10¢ 1¢ 17¢ 17¢ 17¢ 22¢
63% 64% 59% 53% 4T%  42%

1

FORECAST - GENERAL USAGE @

NOW  18:30 19:00  19:

45¢ 37¢ 33¢ 33
9% 10% 1% 14
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Roof-top Solar

1. Don’t rely upon any value
for grid export

2. If a supplier gives you an
estimated pay-back, ...
double it!
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The prize ...

Renewable energy Climate impact Low daytime costs Higher fixed costs

{
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in this market ...

WWW.

BAKERY

.......
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Agenda

To conclude,

in this market ...
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Thank you

Carl Daley

Managing Director

Empower Analytics
carl.daley@empoweranalytics.com.au
+61 400 363 749
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