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Can Renewables work in
Australia?

* The problem
* Net Zero approach

* Reliable reports

* CSIRO - cost of different
generation technologies

* AEMO Integrated System Plan
* The Renewables Plan from AEMO
* Risks
* Tasmania
* Role for nuclear in Australia




GLOBAL LAND-OCEAN TEMPERATURE INDEX

Data source: NASA's Goddard Institute for Space Studies (GISS). Credit: NASA/GISS
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Secrets of a Lowest Cost Transition :
Whats required

Stable
Government
Policy

Start Early




Secrets of a Lowest Cost Transition : How are
we doing?

Stable Government Policy

e 2005 Rudd proposed CPRS

e 2007 Abbott kills CPRS for political reasons

e 2016 Turnbull commits to Paris accord

e 2024 Dutton commits to leaving Paris accord if elected
e 2024 Dutton launches nuclear

Start Early

e Delays above mean we haven’t started yet




UK GENERATION 2023

Hyd roS’Torage

Imports

Solar _

Coal
Biomass
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AUSTRALIA GENERATION 2023 BY FUEL
Gas (CCGT) Gas (OCGT)
Hydro ‘

Solar (Utility) Coal (Black)
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Solar
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Coal (Brown)



What is the Paris Agreement

* 194 Countries plus EU signed up

* Adopted an intention to limit
emissions to keep the temperature
Increase to below 1.5 degrees

* Commitment to a target

* Commitment to report on the
progress towards the target




COP21 MAJOR OUTCOMES




Keeping warming below 1.5C would require reaching net zero CO2
emissions before 2040

Global CO2 pathways to stay within various levels of warming,
based on remaining carbon budgets

M Historical E1.5C (275 GtCO2) H1.7C (625 GtCO2) M 2.0C (1,150 GtCO2)

40 gigatonnes of CO2 (GtCO2)
Global CO2 pathways
30

20

10

| | I I I
1900 1950 2000 2050 2100

Guardian graphic. Source: Global Carbon Project. Note: Global Carbon Project analysis of remaining carbon budgets
defined in the Intergovernmental Panel on Climate Change's Sixth Assessment report



What is net zero?

* Emissions less land use change

* Land use change

 Plant a tree which would not otherwise have
been planted

e Don’t cut down a tree which otherwise would
have been cut down

* Collect $$$ from the sale to Government or
compliance requirement by companies

e Significant concerns on accuracy and integrity of
the system




Carbon Credits and Net Zero

* The Australian Carbon Credit Unit (ACCU) Scheme encourages projects that
reduce emissions or store carbon, for example by:
* using new technology
* upgrading equipment
* changing business practices to improve productivity or energy use
* changing the way vegetation is managed.

 Some common examples of projects include reforestation, building
renewable energy, carbon-storing agricultural practices, and waste and
landfill management.

*Why do NET zero???



Some companies going for zero

Andrew Forrest has conceded for the
first time that his company Fortescue
Metals and its new energy division
will fall short of its aim to produce
“15 million tonnes a year of green
hydrogen by 2030, although he

J insists that his iron ore operations

will still reach “real zero” emissions
by the same year.




Australia Quarterly emissions September 2004 to March 2024
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So that’s the problem................
.eeeeeeeeeec.Whats the solution

* How do we make a plan for the future?

* We need the costs of some generation technologies (coal, wind, solar, etc)
AND

* We need to combine them to meet the objectives including
* Mix of fuels
* Location of plant
* Transmission lines



Cost of Different Generation Fuels

* GENCOST report created by CSIRO

* Multiple scenarios

* World situation affects Australia

* Fuel costs
* Technology advancement

* Impartial industry consultative approach
* Considers all generation including nuclear and SMR
* Includes Carbon Capture and storage
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AEMO Plan for 2050

* Every 2 years AEMO create a plan
* Its called the Integrated Systems Plan

* Combine generation units so that:

* Meets Net Zero Emissions by 2050

* Meets reliability standard 0.002%
outage (so 17 minutes pa)

* |s least cost




Figure 2 Capacity, NEM (GW, 2009-10 to 2049-50, Step Change)
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Key Features of the Plan by 2050

 Forecasts show that by 2050:
e electricity consumption will have doubled
« generation and storage capacity will have tripled and
 almost 10,000 km of new transmission lines will be needed, of which

2,500 km is already underway.
* The transmission projects

e cost $16 billion and
« will save consumers a further $18.5 billion in avoided costs, and
e deliver emission reductions valued at $3.3 billion.

 Gas plays a crucial energy transition role

» Home batteries can save consumers around $4.1 billion in
avoided costs for grid-scale investment



Change in the baseline and ‘with additional measures’ (WAM)
scenario emissions from 2023 to 2030 by sector, Mt CO2-e
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Risks to
Success

N
[e]

Risk of insufficient infrastructure investment

Risk of early coal retirements

Risk that power system operations are not yet
ready for 100% renewables

Risks that social licence and supply chains are
not secured for project delivery

Risk that social licence for the energy transition is
not being earned

Risk that critical energy assets and skilled
workforces are not being secured




What new generation is coming?
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What is Tasmania doing?

Under the Climate Change (State Action) Act 2008, Tasmania has a
legislated target of reducing greenhouse gas emissions to 60 per cent
below 1990 levels by 2050.

The Government has also committed to zero net emissions by 2050.
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Tasmania's Greenhouse Gas Emissions 2022, by sector (Mt CO»-e)
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Tasmania: Emissions to 2050

Figure 2. Tasmania’s business as usual net emissions forecast to 2050 with uncertainty bands
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Whats driving these Tasmanian outcomes

Policy drivers

* AgriVision 2050 plan3 the scale of production from the agriculture sector is expected to
increase significantly

* Conversely, the Tasmanian Renewable Hydrogen Action Plan4 will likely provide
opportunities for emissions reductions.

Economic drivers including changes in demand for commodities. For
example,

* increases in demand for meat and dairy products may drive up emissions from
agriculture.

* Sustainable Timber Tasmania projections for yield harvesting in public native forests
show that timber harvesting will stay at a similar level for the next 6-7 years,

Technology drivers

* in energy efficiency and electrification of stationary energy and transport, and
* in low-emissions agricultural practices.



Global nuclear 2023

* Generates about 10% of energy

Production flat since a peak in 2006

Top Nuclear
* producers 2023 US, France, China, Jam
* plant under construction China (6XIndj

India,Turkey, Egypt

* UK generates 15% by nuclear

* Hinckley budget overrun $18b to $70b and 14
years

* Europe shutting down nuclear
e Germany from 30% to zero in A
* Belgium from 40% to zero by 202 | i el
» Switzerland phasing out nuclear | =



What about Nuclear for Australia

Is it a good Impact on Large scale
; SMR
solution? renewables nuclear

e Too late — * [nvestment e Only 3 e Based on
2040++ uncertainty operational production

e ToO line costs
expensive e Cost

e Suited to overruns
baseload but endemic
we need

intermittent
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THE PuRPLe PROSE OF

NuCLEAR ADVOr Ac ™

Any questions???







Figure 5. Timeline of announced international net zero emissions targets’

SURINAME: Already net zero BHUTAN: Already net zero

COSTA RICA: Carbon neutral by 2021

Delete??
?

E.U. : Netzero by 2050 (Proposed
legislation)

SOUTH KOREA : Net zero by 2050

(Proposed legislation)



REACTORS UNDER CONSTRUCTION NET CAPACITY (TOP 10)

China
India 5,398 MWe
Turkey 4,456 MWe
Egypt 4,400 MWe
E Russia 3,702 MWe
E United Kingdom 3,260 MWe

South Korea 2,680 MWe

Japan 2,653 MWe

Bangladesh 2,160 MWe

Ukraine 2,070 MWe



(g0
(S

Results after 156 weeks: 98.4% RE
70%
60%
50%
40%
30%

20%
. E
. -

-10%
-20%

Percent of Demand

Wind Utility PV Rooftop PV  Hydro Other Storage Storage Excess
Discharge  Charge Generation

Figure 2: Overall fraction of demand met by each generation source over the 156 weeks.



Our emissions are rising not falling

Australia's annual greenhouse gas emissions (excluding land use)
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AUSTRALIA'S GREENHOUSE GAS EMISSIONS
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Tasmania: Net Zero from before 2018

Figure 2. Tasmania’s business as usual net emissions forecast to 2050 with uncertainty bands
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Renewable Energy Transition; How are we
doing?

Recently 4GW pa but need 6GW

Tasmania 2.8GW
Gas 163

Hydro 2097
Wind 564
Solar??



Figure1.4 Change in Australian emissions by sector, 2005 to 2019 (Mt CO,-e)
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Carbon Payback
Period for EV’s

BEV= Battery
Electric Vehicle




So what do we need to achieve by 2030

* Wind installed

Installed 2022-23 Required installation pa

Wind
Solar

Tranmission



Figure 7: Cumulative change in electricity generation in the NEM, trend, by fuel, by quarter since
September 2009
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The transition is well underway, with electricity generation
shifting to low emissions and renewable energy
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levelized cost of energy (LCOE)

* LCOE

* Total costs of fuel and capital over plant life

* Divided by energy expected to be produced
* Note that peaking plant will have high LCOE due to small but critical production

* Recognises first of a kind premium

* The rate of technology global deployment is the key driver for the
rate of reduction in technology costs for non-mature technologies

* Includes firming storage and transmission for wind



Key drivers

Global NZE by 2050

Global NZE post 2050

Current policies

IEA WEO scenario
alignment

CO; pricing / climate
policy

Renewable energy targets
and forced builds f
accelerated retirement
Demand [ Electrification

Learning rates’

Renewable resource &
other renewable
constraints?

Decentralisation

MNet zero emission by 2050
Consistent with 1.5
degrees world

High reflecting confidence
in renewable energy

High
Stronger

Less constrained

Less constrained rooftop
solar photovoltaics (PV)*

Announced pledges
scenario

Based on NDCs and
announced targets

Renewable energy policies
extended as needed

Medium-high

MNormal maturity path

Existing constraint
assumptions

Existing rooftop solar PV
constraints?

Stated policies scenario
Based on current policies
only

Current renewable energy
policies

Medium

Weaker

fMore constrained than

existing assumptions

More constrained rooftop
solar PV constraints?

Table 3-1 Summary of scenarios and their key assumptions

Feedback from global actions to Australia cost of technology



Capacity (GW)

Figure 1  Coal capacity, NEM (GW, 2007-10 to 2049-50)
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Six times today’s utility-scale wind and solar, and five
times today’s consumer energy resources, by 2050
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THE PURPLE PROSE OF
NUuCLEAR ADVOCACY -
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Climate Change Authority

Figure 1: Progress to Australia’s 2030 emissions reduction target
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Fuel Transition

Cooking

Mass transport
Private transport
Shipping
Domestic heating

Gas/electricity
Steam/Diesel/Electric
Petrol/Diesel

Fuel oil

Gas/wood/electric

Electricity

Electric

Electric

Biofuel from electricity

Electric



|AEA Principles

IAEA - International Atomic Energy Agency |3 €2 X
@iaeaorg - Follow

|AEA experts have been informed by ZNPP that a drone
detonated on site today. Such detonation is consistent
with IAEA observations. “| urge to refrain from actions that
contradict the 5 |AEA principles and jeopardise nuclear
safety,” Director General @rafaelmgrossi said.

11:03 PM - Apr 7, 2024 G
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* AEMO

runs the Market

Forecasts the electricity required for the next 5 minutes
Collects offers of price and volume from all generators
Dispatches generators using the cheapest first

* Objective
* Chooses the Lowest cost of generation
* Recognises constraints on level of flows across transmission lines
* Ensures the reliability objective is met (10 minutes per year)
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Levelised cost of
electricity (LCOE)

Solar PV and wind with firming have the lowest cost range
of any new-build technology, both now and in 2030.

Black coal

Gas

Black coal with CCS

Gas with CCs

Nuclear small modular
reactors (SMRs)
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Actual and forecast NEM gas-powered generation annual
consumption (PJ/y) and seasonal maximum daily demand (TJ/d) in
Step Change, 2019-40
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