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Advancing solar energy storage technology to accelerate the
world’s transition to sustainable energy, while creatingjobs
and economic growth for communities around the world

® Daniel Thompson
SO LAR RESE RVE Vice President of Development




ABOUT SOLARRESERVE
SolarReserve and its solar thermal market leadership

OUR TECHNOLOGY
An in-depth examination of SolarReserve’s technology

CRESCENT DUNES SOLAR ENERGY PROJECT
SolarReserve’s flagship project operating in the Nevada desert

AUSTRALIAN MARKET
Renewable energy programs in Australia

AURORA SOLAR ENERGY PROJECT
A unique hybridised solar thermal and solar PV project

®
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Global Reach Across Six Continents

Development portfolio of nearly 8 gigawatts across the world’s most attractive,

high growth renewable markets

USA
SANTA MONICA, CA (HQ)

(® CRESCENT DUNES
Tonopah, Nevada
110 MW +
1,100 MWh storage

(©® SANDSTONE
Nevada
2,000 MW +
20,0000 MWh storage

DEVELOPMENT ACTIVITY
OPERATING

PPA AWARDED
ADVANCED DEVELOPMENT

9 Office

@ Solar Thermal Projects

Photovoltaic (PV) Projects

Solar Thermal + PV Hybrid Projects

CHILE

SANTIAGO

(@ COPIAPO
Atacama Region
260 MW +
3,400 MWh storage

(G TAMARUGAL
Tarapaca Region
450 MW +
5,800 MWh storage

O LIKANA
Antofagasta Region

390 MW +

5,100 MWh storage

SOUTH AFRICA
JOHANNESBURG

(® REDSTONE
Northern Cape, 100 MW +
1,200 MWh storage

52 LESEDI

Northern Cape, 75 MW
if LETSATSI

Free State, 75 MW

JASPER
Northern Cape, 96 MW

HERTZOGVILLE
Free State, 50 MW

SOLARRESERVE

Proprietary and Confidential

® ROOIPUNT
Northern Cape, 150 MW +
1,800 MWh storage

® KOTULO TSATSI
Northern Cape, 150 MW +
1,800 MWh storage

22 ARRIESFONTEIN
SOLAR PARK
Northern Cape
75 MW - Wilger
75 MW - Arriesfontein

(® KALKAAR
Free State, 150 MW +
1,800 MWh storage

CHINA

® 500 MW of supply
opportunities into 6 GW
CSP program

/

AUSTRALIA
ADELAIDE

O AURORA
Port Augusta, SA
150 MW CSP +
70 MW PV +
1,200 MWh storage

Copyright © 2018 SolarReserve, LLC  All rights reserved | 3




Unmatched Proprietary ThermaVault™ Energy Storage Technology

Hot Salt

Heliostats
(Tracking Mirrors) 'S67C.

Cold Salt @

Renewable Fuel Source

0 Sunlight is concentrated and directed from a large
field of heliostats to a receiver on a 640 foot tower

e Liguid salt from the cold salt tank is pumped through
the receiver where it is heated to 1050°F (566°C)

The heated salt from the receiver is stored in the hot
salt tank

SOLARRESERVE

Turbine/Generator

Air Cooled
Condenser

1
i Water

Conventional Steam Power Generation

e Hot salt is pumped from the hot salt tank through a steam
generator to create high temperature/high pressure steam,
which drives a steam turbine, generating electricity

@ cCondensed steam from the steam turbine is recirculated for reuse

@ Cold salt at 550°F (288°C) flows back to the cold salt tank

Proprietary and Confidential ~ Copyright © 2018 SolarReserve, LLC  All rights reserved | 4


https://www.youtube.com/watch?v=EfUZofkc0Mw

Photovoltaics (PV) Provide Variable Generation During Daylight Hours

150
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0 2 4 6 8 10 12 14 16 18 20 22 24
Time of Day
SOLARRESERVE
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CSP’s Dispatchable Generation Delivers Firm Output On Demand

150
CSP plant operators can .
easily shift electricity CSP Peaker Profile
generation to meet grid
requirements
100
% CSP Flexible Dispatch
— PV Profile
2
3 50
ol
CSP Baseload Profile
0 2 4 6 8 10 12 14 16 18 20 22 24
Time of Day
Integrated energy storage provides the ability to shift electricity generation to meet
different profile needs and deliver firm reliable power at high capacity value
SOLARRESERVE
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Crescent Dunes: Project Highlights

10,347 Heliostats

2

1.75 Mile (2800 Meter) Diameter

e Electricity Production: 110 MW of generating capacity e Equity Investment: $_260 million of private equity from
and 1,100 MWh of storage capacity generating more SolarReserve (managing partner), ACS Cobra and
than 500,000 MW-hours annually Banco Santander

e Power Purchaser: 25-year power contract with NV
Energy, Nevada'’s largest utility, for 100% of output at a
fixed price with 1% annual escalation, regardless of

e Energy Storage: 10 hours of full load electricity
generation (1,100 MW-hours of storage)

e Generation Profile: 16 hours during summer months, world fuel prices
powering 75,000 Las Vegas customers late into the night ., commercial Operation: Passed necessary tests to
o Debt Financing: Debt Supported by U.s. Department of reach full commercial Operation, under the PPA with

Energy Loan Guarantee Program NV Energy, in November 2015

Located in Tonopah, Nevada, Crescent Dunes is the only project in the world which can deliver

dispatchable renewable power at this magnitude without supplemental fossil fuel

®
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https://www.youtube.com/watch?v=pK9-Q92KYns

Solar Thermal Provides Massive Energy Storage when Compared to Batteries

e The 1,100 MW-hours of energy storage at Crescent Dunes alone is larger that all the
300+ utility-scale battery installations across the U.S. — combined

o Globally, there are over 750 utility-scale battery projects in operation — the energy
storage at Crescent Dunes, as shown in the graph below, is magnitudes larger than all
installations, and 100+ times larger than the majority

Crescent Dunes Compared to Global Battery Deployments

1200
1,100 MWh
1000
800
Source: DOE Global Energy Storage Database: hitps://www.energystorageexchange.org/
600
400
100-300 MWh
200
50-100 MWh
10-50MWh o omwh 1.5 Mwh <1 MWh
; ] - :
Crescent 0.7% of 1.9% of 8.9% of 5.6% of 20.8% of 63.9% of
Dunes world's world's world's world's world's world's
batteries batteries batteries batteries batteries batteries
®m Energy Storage Capacity in MW-hours
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https://www.energystorageexchange.org/

Performance Data: Steady Power Generation Throughout Peak Demand

Note: Time in operations data charts is UTC -8
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Energy collection in molten
salt commences at 7:30 AM
(local time)

AUGUST 31, 2018 0/7:30 AM
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Performance Data: Steady Power Generation Throughout Peak Demand
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Performance Data: Steady Power Generation Throughout Peak Demand

[ Met Generation
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Proprietary and Confidential ~Copyright © 2018 SolarReserve, LLC  All rights reserved | 12



Performance Data: Steady Power Generation Throughout Peak Demand

[ Net Generation ——Recesiver Qutput MW
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Sunset at 7:20 PM continues after sunset

AUGUST 31, 2018 08:00 PM
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Australian Renewable Energy Market

23.5% renewable energy by 2020 50% renewable energy by 2030
(33,000GWh oflarge-scale
renewable energy)

No renewable energy target

50% renewable energy by 2030

Net zero emissions by 2050

No renewable energy target

No net zero emissions target

No net zero emissions target Net zero emissions by 2050

50% renewable energy by 2025
100% renewable energy by 2020

Net zero emissions by 2050 —
Net zero emissions by 2050

25% renewable energy by 2020
LEGEND 40% renewable enerqgy by 2025
Shaded regions show the Net zero emissions by 2050 o . ; :
e 100% renewable energy by 2022 Source: Climate Council
energy currently Net zero emissions by 2050 Renewable Energy —

States Leading the Charge

RE SE RVE Copyright © 2016. SolarReserve, LLC. All rights reserved.




Australian DNI Resource

Legend
early Average DNI[kwh / mk.l’day]

2 Tour Guide 4'41.45" S

RESE RVE Copyright © 2016. SolarReserve, LLC. All rights reserved.




AURORA SOLAR ENERGY — PORT AUGUSTA, SOUTH AUSTRALIA

Project Overview




SolarReserve’s Aurora Solar Energy Project

AUSTRALIA

Northern Territory
Queensland

Western Australia

South Australia

New South Wales

Australian
Capital
Territory

¢

AURORA SOLAR
ENERGY PROJECT
150 MW CSP + 8 Hours
Storage
70 MW PV '

,1{

®
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Port Augusta: The Past
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Community Advocacy

REPOWER
port augusia

TramNews*

lm:als call for solar thel-mal

l’lp‘nua the a;t:uug,nh, at the coal-

!H‘-ﬁ *mur;‘ Aaron
solar thermal waould

orsuum Ausmunus = G A ms{ N THE
SUPPORT BUILDING SOLAR e N :
THERMAL WITH STORAGE e '

IN PORT AUGUSTA.

-
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Introducing Aurora: South Australia’s CSP + PV Hybrid Energy Project

Jffiig:

Lol Power Block
70 MW PV 150 MW CSP with

1,200 MW-hours energy storage

~12,500 Heliostats
(each 96m?)

O % £ O ¥

220 1,200 650 4,300 750 55 60%
MEGAWATTS MW-HOURS GIGAWATT-  DIRECT, INDIRECT FULL TIME FULL-TIME, SOUTH
ENERGY STORAGE HOURS AND INDUCED CONSTRUCTION ~ PERMANENT AUSTRALIA
(8 HOURSAT FULL  ANNUALLY JOBS CREATED JOBS FOR A JOBS FOR CO'\(';TENT
LOAD) DURING DURATION OF  OPERATIONS TARF OERTED
CONSTRUCTION 30 MONTHS AND CONSTRUCGTION
MAINTENANCE PHASE

A 220 megawatt (MW) solar park consisting of 150 MW of fully dispatchable solar thermal with 8 hours

(1,200 MW-hours) of full load energy storage, plus 70 MW of PV
SOLARRESERVE® Proprietary and Confidential ~Copyright © 2018 SolarReserve, LLC  All rights reserved | 21



Hybrid Solar Thermal (CSP) + Solar Photovoltaic (PV) Strategy

Maximising the generation of electricity during peak demand periods, which extend
into evening hours

e SolarReserve’s advanced hybrid technology comprises
— Solar thermal energy collection

— Integrated molten salt energy storage technology

— Conventional steam power generation

— Solar PV technology

The solar PV component can

Power the station’s electricity demand

Enable the facility to supply more fully
dispatchable electricity to the grid

Reduce the need to draw electricity from the
grid for station power when the facility is not
operating

Be utilised during daytime hours when
electricity demand and prices are lower — and
while parasitic station power requirements
are higher

DNI [INet Generation —— Receiver Output MW

1,200

generation from

energy storage

F 300

F 200

~~~~~
AEAan

(L .
-@- sunlight
N
1,000
800 - ici
thermal electricity
~ energy
5 .
s w0 collection solar thermal
[=]
400 4
200 A | f \
o
BRBF8RER3RBRBR3RERER3R33373733373535858R8588888¢%
SO AMAMMMETOW GO ~FRO®a6 gy M3qyyg8Rngg ERAF
1AM 6 AM 12 PM 6 PM
Time—>

Adding PV to our solar thermal facilities serves to add capacity as well as turbine flexibility

SOLARRESERVE
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Aurora Project Milestone Achievements

December
2017

NEUIETRY
2018

March
2018

September
2018

November
2017

20-year
Generation
Agreement
signed with
South Australian
Government to
meet their
annual electricity
consumption

Heritage
Agreement
signed with the
native title
holders
represented by
the Barngarla
Determination
Aboriginal
Corporation

IN PORT AUEUSTA

|s Gulo

Solar thermal
development
approval
secured from
South
Australian
Government

SolarReserve
opens
Australian
Headquarters
in Adelaide and
Field Office in
Port Augusta

SolarReserve
and OZ Minerals
enter into
agreement to
commission a
new high
voltage power
line in South
Australia,
securing
transmission
for Aurora

Solar PV
development
approval and
vegetation
clearing
approvals
secured from
South Australian
Government

MOU signed
with Heliostat
SA to work
towards
manufacture and
assembly of
12,800 heliostats
for Aurora locally
in South Australia

The ongoing community support for solar thermal made Port Augusta a prime location for developing a
world-class solar thermal project

SOLARRESERVE

Proprietary and Confidential
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Contact Information

Corporate Headquarters (US) Australia Headquarters

520 Broadway Level 5 Phone: +61 8 7089 2400
6th Floor 26 Flinders Street
Santa Monica, CA 90401 Adelaide, SA 5000

www.SolarReserve.com aurora@solarreserve.com

www.aurorasolarthermal.com.au

SOLARRESERVE



http://www.solarreserve.com/
mailto:aurora@solarreserve.com
http://www.aurorasolarthermal.com.au/
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