HOW TO DESTROY A
PERFECTLY GOOD

ELECTRICITY GRID IN
3 EASY STEPS
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Codrington, Stephen. Planet Geography 3rd Edition (2005)




Coal Recoverable Reserves




500

400

300

200

100

000

000

000

000

000

—
0 1 Ll Ll Ll 1 1 1 1 1 1 Ll N Ll Ll 1 1
S Y > -~ . n . o o N iy ¢ ™ & -
RS & B P SO &’ & G @ & 0 & e S ANy
> o &2 g L 2 g @ & ; O > & & ©
& \-\\ 3 v_\ ‘\\\ A0 o) _\Q‘* \\-' - (\05 \C\. ('\ e N
" ) ! > 2 o -0 o ; P o >
o O <€ © S D a o a 2 & < A Q-
' A e ~ S e " & ' i 0
of ST VCNTS S
N A 1\_
(G

EIA Primary Coal Exports 2015




* JAEA estimate < USD 80/kqU USD 80-130/kqU
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Fig 4 Price movement in Real terms - average selling price - cents (A) per kWh
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Industrial average prices for 1995, compared with other OECD countries are shown in Fig 6.

18
16
14 1
12 - —

10 — —

¢ US per kWh

.
4
-
-t
-

Japan
Portugal
Germany
Italy
Austria
Spain
Denmark
Ireland
Finland
Belgium
France
Norway
Sweden
Canada

Switzerland

o N B O
-
AUSTRALIA I
L

New Zealand

£

(o]

©

()]
£

X

e}

9

=
-

Fig 5 Industrial average prices, OECD countries 1995 Energy Prices and Taxes IEA 1995




Our achievements
so far




Retail electricity prices of NEM states, including taxes,
compared to selected countries (¢ per kWh)

South Australia | NEEGEEEEEEY A )
Denmark 44.78
Germany

Italy

New South Wales
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Portugal

Victoria

Belgium

Spain

Great Britain
Austria

EU average
Holland 28.36

Sweden 28.36
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SOURCE: MARKINTELL, US ENERGY INFORMATION ADMINISTRATION
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——_— Indexed Real Consumer Electricity Prices: 1955-2018 (1990 = 100) TWh
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Sources Original: Dr Michael Crawford

Prices 1955 - 1980: Electricity in Australia , prepared for CIGRE by Frank Brady AM (former CEQ, Electricity Commission of NSW), 1996

1980 - 2016: ABS 6401.0 Consumer Price Index

2017 - 2018: Adjustment (15% nominal increase) to take account of price increases announced by major elect distributors in June 2016
Intermittent power generation (Terra Watt hours, TWh) from Figure 4.2 in Independent Review into the Future of the National Electricity Market




The mysterious price rise?




Electricity Generation in Australia
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NEM Electricity Generation Fuel mix (Jan 2006 to Dec 2016)
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Create jobs in...
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The Australian Renewable Energy Target is rising
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The total capacity of solar power installed in Australia has surged in the past decade
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Figure 14 Relationship between GPG and VRE output
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OUT OF LINE ON RENEWABLES
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Cost of blackouts

« South Australia Sept 28t: $472 m

« Tasmania, Basslink Cable : $560 m




It takes a lot of money...

$3.7b federally in 2016

$1.2b in states

Table 6
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Subsidies to renewables
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Yallourn Coal plant, Victoria Philip Jessop
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Step 2:

Pick intermittent,
unreliable, and inefficient

ways to do it.




Wind Energy Production During August 2015
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Solar power

Satellite Cloud Opacity - Solcast 1200 AEST 19th May 2017
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NEM Total Rooftop PV (MW) - 19th May 2017

Normal sunny day

—\Cloud over East Coast

0
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Step 3.

Big Government
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Energy in Australia 2009

Transmission lines and generators

- 500kV  ---- DC LINE
— 330 kV 8 Power Station

— 275 kV * Substation

' o
220 kV un:g;rlrea,! Daly Waters
| .
—— 132/110kV Derby B\G_ Fitaroy Crossing . jCaims
a |
66 kV Broome o i . .
a
—33/22kV E Proserpine
Collinsville ®t> M
! ack
. aTe i Moranba & e
w&?ﬂggﬁe A‘ AlicoSprings | Barcalding 3
. P 1 0
Parabur NGwman Kings panjonss | . v sy
Camarvon Plutonic lk @ Yulara ! Bundaberg
et e i e e ey 5\
Wil i ! 7
sgaenham .I un-a.:\/It.Keith : :. Roma » P;A;rngorough
i ! Poine
— A oo : e : ¥ BRISBANE
oty 7 g s M Ohmplcdem [
v?/gggig Kalgoorhe/BouIder'n Woomera sl I;ee: Hill s ,{: fs Harbou
“ Kambalda ; ,'-’0 en lN Gunnedalfjy fg-p OIS Harbour
Whyallal@ f ikt ubbo Port
PERTH BN B Hillston acquarie
i \ uronga ' Huntei Valley
Collie it { nct % oy e riffith it Newcast
Margaret River Hopetcﬁ:en Port Lincol 2 | g e > SYDNEY

Albany

HOBART

Locations are indicative only.
Sources: NEMMCO, NT PowerWater, WA Office of Energy



. Latvia

Lithuanial




Pick the right person

“I believe we'’re the last
generation on earth who
can really do something

about climate change.” Audrey Zibelman

“...technology has changed, and resisting this
change is a little like trying to resist the internet.

“... we don’t have to worry about sacrificing economics for
good environmental policy.”




Step 4:

Cripple the free market.




Yallourn Coal plant, Victoria
Phillip Jessop
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‘Big fear”

» Big players may leave the grid.

» Leaving fewer customers to pay
for the cost.




How much are you willing to pay

60 5
for more renewable energy:

62% of )

40
%

Australians don't 30
want to pay even $10 g
a month for 10 $300

$1,000 $500

re n ewa b I eS Ne\?vspoll, Australia, Sept 2017.

61% of Germans don’t want to pay one more euro
cent....

42% of US adults don’t want to pay even $1
a month to stop climate change




LCOE FROM COAL IN 2012 $/MWh BY PLANT AGE
30 YEAR OUTLOOK

REMAINING CAPITAL COST (LEVELIZED OVER 30 YEARS)
FUEL EXPENSE AT $25/MWh

FIXED + VARIABLE OPERATIONS EXPENSE (EXLUDING FUEL)
ONGOING CAPITALIZED REINVESTMENT

PLANT AGE

Stacy, T. Taylor, G. (2015) , Institute for
Energy Research (IER), based on EIA figures in the USA.
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SRMC (A$/MWh)
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Source: AEMO 2013 Planning Studies — Existing Generator technical Data Summary as at
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Brown Coal
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Signs of

SUCCESS
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Australian real net national disposable income per capita | _#

GFC

The worst recession
since the Great Depression

Data: Australian Bureau of Statistics joannenova.com.au

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015




Figure 1 Electricity prices

CPI All & Electricity | Dec-on-Dec Accumulation |
Source ABS: 1980=100
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Prices did not even rise with inflation

Monthly tlme-welghted spot prlce since the start of the Australian NEM

Cregted U.lll NE"-TEUEUJ QJU.IUJ l&m-f&llﬁl] |I'ﬁ)

Effect of Rapid price

NE M-wide escalation
drought

Frices were basically Carbon tax
flat for 16 years at | | for 2years
$30MWWh They did
not even rise with
inflation

WattClarity




Trended Incidence of Prices >$100/MWh
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NEW nodence X200
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Flinders Island

Diesel
In the "Roaring Forties”
|deal for tidal energy.

when they achieve 100%
“‘renewable” prices won't
be going down.
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Water Storage Tasmania
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 Tamer Valley gas station
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Grid Basics




"Frequency’
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USC 1000MW unit at Shanghai Waigaoqiao Ill Power Plan







Frequency Control Ancillary Services

.. FCAS cost (weekly)
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Heywood Separation 28/9/16 16:18 AEST
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The total capacity of solar power installed in Australia has surged in the past decade
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Energy in Australia 2009

Transmission lines and generators
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Energy in Australia 2009

Transmission lines and generators

DARWI Al '
N
— 500kV - DC LINE Jabiru
— 330 kV @ Power Station Pine Creek J (7
— 275 kV * Substation — g  Katherine
220 kV ununuro B oo ol BMcAdhasAver
Argyle® | aly Waters . iver/ Barron Gorgg A
— 132/ Derby Fitzroy Crossing = |  SO— P%; Cairns
Broome a_o o | i % 3/
— 66 kV o i Tennant Creek i | > S
. ! Townsvitte t Stuart
— 33/ 2ZKv pdWPHedland - i E & Proserpine
Karratha ay bap ! ) ollinsville |t
, .Marble Bar ': gTi-Tree |: T & Mackay
Nulla une . i
Bitten ! Alice Springs Idine \
N Jimbleber | & i Barcaldin N -~
Paabur Newman Kings Canyonm i t odfgmlon
4 [ adstone
Carnarvon Plutognc 1 @ Yulara ! \ Bundaberg
= ' e EE,
@enham V:"U"-a' + Ketth | ! Maryborough
X Mt Mag :\A . | ! { arong
i e X : e ¥ BRISBANE
Gemldto Windimurra®hRyrin Muriin~ | OlympicDam |  — ~TTTee—e
Dongara N N:(erlmesl : Leigh dreek
K d 1 Woomerz {Broken Hill Gunneda 2 d Coffs Harbour
Whyallal T NYoanN b bbo ¥ por
PE y . Hillston Macquarie
) , / W ,vBuronga f' Nel;lv%r;tseJValley
! "y F""‘« &1 THFSYONEY
Margaret R Port Lincol P
ADEL

‘z\ lBohigob ’g*‘ anberra

Mt Gambid ﬁ'\

MEL@OU NBC iin
Py

Gordon
i s oo HOBART
Locations are indicative only.

Sources: NEMMCO, NT PowerWater, WA Office of Energy



“The Duck Curve’
Tracking Change — 46kV Level

Average Transformer Load (MW) - December

Backfeed occurring
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Net load - March 31
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Figure 1.24: Consumer Survey—Average effective unit price, by region, ¢/kWh, real $2016-17,
excluding GST

Victoria NSW South Australia South east Rest of NEM

Queensland Queensland

ACCC analysis based on Colmar Brunton survey data.




Energy consumption has been decreasing in
the SEQ home

Average Annual Residential Consumption (kWh)

8

No solar

|

Energy Consumption from Network (kWh)
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No Solar === With Solar

From October 2014 in Queensland, the average grid electricity use of solar homes
started to exceed the average use of people without solar power....




The future iIs...

...load shedding




@ POWERSHOP
CURB YOURPOWER
0 © 4

Youreceivea Demandonthe You're
message to ; gridis reduced. rewarded,

Curb Your Power. _ Setyour Switch off
air-conto 23°C alllights and
instead of 17°C appliances

(or off altogether). notin use,

o '“f”.j
o

4

‘ > QgD

Usegasor Turn off
the BBQinstead asmuchas
of the electric possibleand goto

oven to cook. ashopping centre,
acinemaor the

n beach for the arvo.

Everybody wins!

pawershap.com.au/curb-your-power { |







What do you call it when your
electricity grid doesn’t have
enough energy?

‘Peaksmart Event”

positive energy




PeakSmart air-conditioning

“..you
won't
notice a
difference
to your
comfort.”




“demand management”

Pay people $1.5m to
“switch off” at peak
periods
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COST ¢

COI! puex.lty’?




Step 6:

» Stop people asking questions







Australian voters are polarised

| Green

W Labor
Olnd

W Liberal
W National

Strongly support

Support

Neither support

... noroppose

Oppose Strongly oppose




FUNDS MANAGEMEN

Are we preparing for catastrophic
warming when we should be
preparing for cooling?

Whether you're a sophisticated investor
and/or a concerned citizen, you can
prepare by investing or taking action today.
Find out more below.




Jjoannenova.com.au




Maxwell Szulc




