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OPERTATIVAS

CONSTRUCTION AvANZATA

PREASIGNADAS

What’s happening in Spain?
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Gnd of the Future

Solar Thermal with Storage

beyondZEROemissions.org
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AUSTRALIAN ENERGY FLOWS 2006-07 (Petajoules)

SU PPLY IMPORTS IMPORTS
STOCKS
214 385 651
54 //_""‘1\
1502 LED 1388
OIL 105/ S
43 207
LPG 191 AA 73
-
5a4 143
-
GED i =
+22
NATURAL GAS 1706
COAL BED METHANE ¢ 87 Q
STOCKS
+36

COAL

URANIUM OXIDE 1505,

HYDRO ELECTRICITY
WIND ELECTRICITY B
SOLAR o

BIOFUELS

I?#:GASSE & WOOD

9293

4509

1RF1

52

7

5

13

205

B V. Australian Government

T T Difice of the R bi

Energy Regul

Geoscience Auslralia

Total Primary
Energy

17055 =

Stock change
& discrepancies Imports
- 173 + 1860

Losses

- 1789

6543

~"

Exports

- 13055

+54

451

UTILISATION
TRANSPORT 1337
1320 Oll & Lﬁ'ﬁ%
. D Gas
L 5 Coal
— B Electricity
2 Blofuels
COMMERCIAL 255
26 Qil & LP{%
44 Gas
4 Coal
178 Electricity
- 3 Solar
INDUSTRIAL 1802
424 il & LF:E%
- 544 Gas
205 Coal
368 Electricity
137 Bagasse & Wood
Biofuels
RESIDENTIAL 441
11 Qil & L!?%
154 Gas
231 Electricity
)= Solar
63 Wood
OTHER 63

Total end-use

- 3898

B4 Lubes, bitumen & solvents

NOTE:

A Includss transmizsion losses

B CRER estimates

C Geoscience AustTalia estimete

* MNumbers rounded 1 nearest HJ

= Source: AHAHE Australian Energy Statistics’
Emerygy Jpdabe 2003,




Per Capita Electricity consumption
Existing electrical services only - excluding fuel switch
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ZCA Electricity Demand

Including exira services for fuel switching

= O zca Fuel
220 Switch
300 Bzca
250 Transport
= 200 Switch
= Bzca
E 150 Current
100 Elec Use

2007 2010 2013 2018 2018
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E lectricity and Energy Demand

Australian End-Use Energy
Present and ZCA2020
2007 energy demand = 3,915PJ
e 2007 electricity demand = 822PJ
4000 -
3300 B Direct Solar
3000 B Industrial Coal
st B Natural Gas
E B Ol & LPG
!_E' 2000 - B Bioenergy
B Electricity
1500 -
1000 - ZCA2020 energy demand = 1,708PJ
500 - ZCA2020 electricity demand = 1,165PJ
0~
ZCA2020

beyondZEROemissions.org



L
E lectrifying transport

Transport Energy
Electrification & Modal Shift
1,400 -
Domestic
1,200 Shipping
1.000 - B Domestic
Aviation
= 800 O Freight Rail
o B pPassenger Rail _
E 600 - B Buses !
[E] o !
iﬁ 400 Trucks |
Bicv |
200 &l Passenger
i Vehicles .
g - ! ! | :
Current Mode Switch
Electrification only |

Phase

Electrifying vehicle fleet: 5:1 efficiency gain, biofuels
reserved for heavy machinery, range extension on electric vehicles
and other vehicles that can’t be electrified.

Modal s hift: Large shift to freight rail. Electric trains and trams,
50% of urban passenger-kilometres, 25% of non-urban by public
transport

beyondZEROemissions.org




How Easy is Energy Efficiency in
The Nissan Patrol usIs lr‘rgrpeﬁegﬂor rtloz/e?S people around the

city than a Siemens tram uses to move 190 people

Nissan Patrol Siemens Combino tram
Capacity 5 Capacity 190
17 litres per 100km 16 litres per 100km (Oil Energy Equiv)

beyondZEROemissions.org
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To Supply 60% of Australia’s energy
Each module generates 220MW

Ability to store energy and dispatch as needed, day or
night

A plantor Solar Region will be made up of 19 modules and
will have a capacity of 3,500M W

There will be 12 plants distributed across Australia

beyondZEROemissions.org



* To Supply 40% of Australia’s Energy
* Low-cost, technologically mature, first dispatch

» 8,000 turbines

* 24 geographically diverse regions

beyondZEROemissions.org



China : 150,000 MW wind by
2020

ges of Wind' Project, under construction now,

beyondZEROemissions.org
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2000 -

Wind & CST meeting demand

BcsT

B sA WFE
SA WF5
B sa wFs
Wsa WF3
BsA WF2
B sa wWF1
B vic wF2
B vic WF1
B TAS WF1

0600 July 1 1800 July 1 80D July 2 18:00 July 2 0600 July 3

00:00 July 1 12:00 July 1 00:00 July 2 12:00 July 2 00:00 July 3
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How does the thermal storage work over a few days?

90

Hourly dispatch - February 2009
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P P i o 0
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M Wind

“=Demand
Insolation

== Reserwir (RHS)

GWh (reservoir)
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ZCA2020 Grid Model
2008 Daily Data
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pe Length Power Total Cost

The National Grid - e e

@
21
I
=]
=
o
=
=
S |
[}

Mt Isa upgrade

Longreach upgrade

.-\‘

_] Charlesville - Roma upgrade
Port Augusta

to Mildura Roma -Moree upgrade

Geralton to .
Perlh Kalgoorie to Port Augusta

Broken Hill
to Mildura

Wind Plug-ins

Bourke to

8
Sonnio POt ASS
Cleve to Port Augusta

=
Maracoorte to Port Augusta
(Adelaide hypass)

n‘ pipe’  Mount Piper
Q\J

W eue /

Mildura to Melboume

Port Augustato ) o
Waiboums Subtotal, plug-ins| $49,416)
v [Roma to Moree HVDG [ .4_1_':*_["_]: g;m $2.117]
. . . o {CEtERRE o Nook S WG| 1;:;[ m m
SKM Review of ZCA2020 transmission ersisres e B e
;2 Port Augusta to Mildura: HVDC|  481] 4000 $2,169|
. . i ) 3 gmmgmu{;zm H\mc m 4000]
“The review finds that the transmission scenario T
proposed is technically feasible in terms of capacity | """ gﬂd%mm;?m;ﬂi §§
and reliability. In addition, the proposed transmission |3 mﬁﬁ“{sﬁm - ﬁ E@‘?
uses mature technology with proven capability around  |£ [swissws coweeior—{acl—seil st s

the world.”

Subtotal, national grid interconnections| 5145145

TOTAL for ZCA2020 Grid ~ $92,440

beyondZEROemissions.org



Implementation Manufacturing
Ramp-up

CST + Wind Steel requirements CST + Wind Concrete requirements
Resource wiion tonnes, including ore exports Million tonnes

Requirements‘

B Aus 10y,
20 4 domestic & A
00 o
ore exporls 2 B Aus. 10yr -
b ] mzcazo20 W W zcA 2020
1000 © 100
100
500 00
0 o |00
Steel i}
Concrete
Total Installation Jobs for ZCA2020 electrical generation
160000
140000 -
120000 - B Transmission installaiion
M Biomass installation
100000 W Wind Installation
80000 | B Off-grid Installation
B CST Installation
La b our 60000 @ Heliostat Manufacturing
= 40000 Wind Manufacturing
Requirements ® wnos
20000

Total CST O&M

beyondZEROemissions.org



Enercon Viana Do Costelo Wind Turbine blade and

tower factories Portugal
250 towers per year 600 Blades 400 Jobs
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Achievability: Jobs In Context

Jobs in context
ZCA as part of the existing relevant industry

B zca2020

O Bectricity, Gas,
Water & Waste

B Professional,

Scientific &
Technical services

@ Manutacturing
B Construction
W Mining

Thousands of jobs

0
£ & & & £ » £ P



Solar Thermal Cost

Assess

me

nt of Parabolic
Trough and Power Tower Solar

Technolagy Cost and

B Performanc

e Forecasts

140
Reduction Trajectory
120 -
10.0
z
2 ap
£
8 it | __ B2cents/kWh  S&L-Traugh
5.5 cents/kWh S&L - Tower
40 = 4.3 cenls/kWh  Sunlab -Trough
A5 cents/kWh Sunlab - Tower
23 4
00
Cumulative Cumulative
S& LEII::E :;Cnst Deployment Sun Laﬂit?u: -Cost Deployment
2002-2020 2002-2020
Troughs 6.2 cents/kWh 2.8GWe 4.3 cents/kWh 4.9 GWe
Towers 5.5 cents/kWh 26GWe 3.5 cents/kWh 8.7 GWe
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Price support investment

Return on investment from savings

Cost

Time

beyondZEROemissions.org



National S ecurity

Food Security

Water Security
Energy Security

Regional Security

beyondZEROemissions.org



Safe Climate a Bargain at 3% of
GDP

Component
CST
Backup Heaters

Bloenergy supply
Wind

Transmission

TOTAL
{Jﬁ—gnd EET + Ea{: hup

beyondZEROemissions.org



Economic Payback of this system relative to Business-As-Usual

Net Present Costs: BAU Minus ZCA (Year by Year)
100

a0 .

80 /
70 =

60 ll
a0 =l Including Oil and Emissions
——Excluding Emissions
'Q 8 —Excluding Uil and Emissions
= 30
(23]
S 20
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CHOICE

1

OR

20 tons
of coal

beyondZEROemissions.org




GET
INVOLVED!

® Join the 'Can Do' team

® Radio
® Media team
® Zero Carbon Plan

® Donate

More information at

www.beyondzeroemissions.org

beyondZEROemissions.org



