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' Australia

Quick Facts

« 25 Million people

« 7.7 million km?

 Coast dwelling

« GDP: 1.482 trillion USD (13th)

« E-consumption 223.6 billion kWh (2015 est.)

« Total Generation Capacity ~ 60 GW
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Snapshot of peak usage.

WA

TAS

SA

|

I

LI
.

Live Supply & Demand
Mon 16 Apr, 17:50 (NEM Time)

Black Coal
6912 MW

= Black Coal

s | iquid Fuel

= Wind

w= Battery Storage

== Demand (Battery Charging)

6912 MW
0 Mw
N/

N/&

N/A

9,000 MW

w Brown Coal
== (ther
w | arge Solar
Demand (AEMO Operational)

Demand (The AEMO don't see)

N/A

6 MW

& MW
7959 MW

4 MW

= Gas
= Hydro
= Small Solar

w= Demand (Pumping Hydro)

1734 MW

117 MW

4 MW

0 MW

Il:- NE
ATCH
B

-10,000 MW



€& T Australia (South Australia)

April 20, 2013 4:14 PM

Carbon Intensity Low-carbon Renewable
— "~

513g 12% 12%

{gCO,eguin)

Electricity production | carboen emissions
by source
wind
solar lensit
hydro
hydro storage
battery slorage
geothermal & 7 Australia (South Australia)
biomass ? Apiil 23, 2018 512 AM

nuclear Carbon Intensity Low-carbon Renewable
=
g 162g 69% 69%
coal
: {gC0;=pan)
ol

Electricity production | carbon emissions
by source

unkrnown

=3 AUS-VIC wind |
solar
hydro
hydro storage
Carbon intensity in the last 24 hours battery storage
£ Get histoncal data and forecast AP FED geothermal
biomass
nuclear
gas
coal
oil
unknown

Source: Electricitymap.org

AUSVIC




etwork Structure
Generation
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Source: Professor John Fletcher (UNSW)



arket players in Australia

« Generators
— Delta, TRUEnNergy, AGL-Macquarie

* Transmission network operators (275 kW)
— Transgrid, Power link

* Distribution network operators (33 kW)

— Endeavour, Ausgrid, Essential Energy

* Retailers
— AGL, Origin, EnergyAustralia

Source: Professor John Fletcher (UNSW)



Each dollar paid in an electricity bill is distributed as follows
(approx):

Generation — 20 cents
Transmission — 20 cents
Distribution — 40 cents
Retailer — 20 cents

What does this mean?

Only 20% of the bill buys the energy used in each households.

Source: Professor John Fletcher (UNSW)



Generationcapacity (IMW)

Energy Transition
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NSW thermal generation outlook
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Renewables & Storage
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Possible “renewable energy

zones” (AEMO)

ANU finds 22,000 potential pumped hydro sites

in Australia

21 SEPTEMBER 2017

The Australian National University (ANU)
has completed an audit of 22,000 potential
sites across Australia for pumped hydro
energy storage, which can be used to
support a secure and cheap national
electricity grid with 100 per cent renewable
energy.

The zero-emissions grid would mainly rely

Fast tracking the
development of a few
of the best sites by
2022 could balance
the grid when Liddell
and other coal power

| flwi<

For journalists

http://www.anu.edu.au/news/all-news/anu-finds-22000-potential-pumped-hydro-sites-in-australia
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AUSTRALIAN OILAND GAS FACILITIES

f Qil and gas basins i Refineries Natural gas pipelines and basin
‘ Gas basin : producing @ Gas processing Liquid pipelines

‘ Qil basin : producing @ Liquid processing (oil, condensate, LPG) HOBART




NEM Installed Capacity
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Australians pay highest
power prices in world
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NEWS

Wholesale energy prices double in a year
in Victoria and South Australia

Vic

rian Premier Daniel Andrews. Picture: AFP

The Australian  12:00AM January 30, 2018

o @@ ||
MICHAEL OWEN

SA Bureau Chiel  Adelaide
@mijawen

SAMANTHA HUTCHINSOM
“iclorian State Political ‘Writer Melbourne

Average wholesale energy prices in Victoria and South Australia have more than
doubled since this time last vear. as experts warn that blackouts and suoplv issues are



- Final report reveals the causes of South Australia’s I
statewide blackout

A FINAL report into South Australia’s statewide blackout has been released today that highlights what autherities need
to do to keep the lights on.

-

Q Coari Ciang W @ChariChang? 2T MeWS b yyapch 3 0 20PN
1 .

AUUSTRALIA'S electricity systern needs toadapt to the increaging nae of
renewahle energy, 8 firal repart into South Aunstralia‘s statewide blackout laa
fourd

The Australian Energy Market Operator bms i ghlighted waluable leasons and
clallenges idertified folloving the Hadiout of Septeraber 28, which cut power to
850,000 custorners in South Anstralia.

While the Federal Govenmiert was keentoblame the state’sreliance anrenswable
energy for the Blackout, AEMO smid two tommadoe s were the likely canse of five
electrical fanlta that lappened before the netwarls wert down

The state was left without electricity for hours when the tomadoes brongle dowm
tlvee A or ttanarmi sg onlines inthe atate’s north

But AEM O’z irmee stigations found mine of the state’s 13 wind favms did awitch off
be canse they were urmble to withstand voltage disturbances.

Thizsultirnately cansed faults inthe gystern that cansed the blackout becanse it
owverl caded the Heywood intercorme ctor, wiich provides 54 with el ectricity from
Victoria,
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Electricity Market Reform — ESB, NEG

At the moment there is only an Energy Market but not a Capacity Market.
Hazelwood (1.4GW in Victoria) has already closed.

AGL (Australian Gas and Light) set to close Liddell Coal fired power plant
(2GW). There’s pressure for AGL to sell to Alinta’.

Investor uncertainty for new generation.

ESB: Energy Security Board
NEG: National Energy Guarantee

1. http://www.afr.com/news/malcolm-turnbull-pressures-agl-to-sell-liddell-to-alinta-20180403-hOyang



ﬁ -
-

How could

SMRs compare?

NuScale Macarthur Ivanpah
SMR Wind Farm Concentrated
(3 x50 MWe) (140 turbines) Thermal
Capex (AUD) $1 billion $ 1 billion $ 2.9 billion
TWh / annum 1.183 1.288 1.078
Land area 18 5,500 1,420
Dispatchable? Yes No No
Capacity factor 90% 35% 20.5%
Lifespan 40-60 25 25
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Large-scale nuclear

Small-scale nuclear

Source:
Professor John Fletcher (UNSW)
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Nuclear activities

1. NFC Royal Commission in South Australia (2016).

2. Ongoing work by the Department of Industries on the
National Radioactive Waste Management Facility (NRWMF).

3. Recent ascension to Gen IV forum.

4. Australia remains a major exporter of uranium

5. Robust operations of the OPAL (20 MW,,) research reactor




FC

Pursue removal at the federal level of existing prohibitions on nuclear power

Recommendations

generation to allow it to contribute to a low-carbon electricity system, if required;

Promote and collaborate on the development of a comprehensive national energy
policy that enables all technologies, including nuclear, to contribute to a reliable, low-

carbon electricity network at the lowest possible system cost;

Collaborate with the Australian Government to commission expert monitoring and
reporting on the commercialization of new nuclear reactor designs that may offer

economic value for nuclear power generation;

Pursue the opportunity to establish used nuclear fuel and intermediate level waste

storage and disposal facilities in South Australia.

RC Report Link: https://s3-ap-southeast-2.amazonaws.com/assets.yoursay.sa.gov.au/production/2017/11/09/03/09/17/3923630b-087f-
424b-a039-ac6c12d33211/NFCRC_Final_Report_Web.pdf




Thanks for listening.

Questions?



