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8 Thermal oil

® Molten salt
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1 Point concentrating
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13 Fresnel Collectors
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2l Heat transfer fluid system
22 Thermal energy storage
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Parabolic trough collectors Solar tower
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Argentina 0.028 0.026
Australia 0.030 0.029
Brazil 0.022 0.022
China 0.024 0.020
France 0.035 0.030
India 0.017 0.017
Italy 0.028 0.026
Mexico 0.018 0.017
Morocco 0.014 0.013
Russian Federation 0.027 0.025
Saudi Arabia 0.013 0.012
South Africa 0.014 0.013
Spain 0.027 0.025
Tiirkiye 0.020 0.018
United Arab Emirates 0.020 0.022
United States of America 0.027 0.024
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Countries with Largest Solar Thermal Market Growth in 2022
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Figure 8: Large-scale systems for solar district heating and large residential, commercial and public buildings worldwide
— annual installations and cumulated area in operation in 2022

Data sources: Daniel Trier - PlanEnergi, DK, Jan-Olof Dalenback - Chalmers University of Technology, SE, Sabine Putz - IEA SHC Task 55, AT,
Béarbel Epp - solrico.com/, DE, AEE INTEC, AT, Janusz Staroscik — SPIUG, PL, Zheng Ruicheng, China Academy of Building Research, CHN.
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Large-scale systems for solar district heating

Ci area, and number of systems by country (2022)
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Generation 1* gen. 21 gen,
L @
Receiver outlet temp. ~250-450C ~500 - 565°C ~720C
r—_.A—\ A

PTC SPT LFR PTC SPT, LFR PDC

Typical plant or ~mo 565°C
technology
Si enb Kichimede Dacheng Mancopa

Heat transfer medium Oil or steam Steam or salt

Early designs: Recent Early designs: Recent No

Thermal energy storage No or small % designs:Yes  No or small ¥ designs:Yes

Power cycle Steam Rankine cycle Stirling
Peak temp. of cycle ~240-440°C ~480-550°C ~720C
Design cycle eff. ~28-38% ~ 38-44% ~38%
Annual solar-clectric eff. ~9-16% ~10-20% ~25%
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3 Microcar
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37 Removable Battery
3 Nearly-Zero Energy Buildings (NZEB)
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> TOTAL BUSINESS VOLUME

Billion 11,195 —_—
8104 3 8 ’1 %0
5,472 ACCIONA's
revenue
grouth
in 2022
compared
to 2021
2020 2021 2022
DIVISION PERCEMNTAGE MILLIOM &= WARLATION (%6)
Infrastructure 53 7% & 016 23 5%
Energy 38, 8% 4,351 T6.0%
Other activities 10.5% 1183 12.1%8
Consolidation adjustments -3% -355 -20.8%
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Challenging our time to make possible a future for all

PLEDGE
Aiming to positive impact in everything we do
ELEMENTS OF CHANGE
A growing, increasingly SOLUTIONS IMPACT
urban global population R |
> . i Real Estate L Shareholders
Increased resolirce Energy Transport RealEstate Water Financial ~Social ~Cities &y — Portfolio of 617 units (+39,2% k Skateholders
% scarcity and competition A p AN 3 — Over 300 TWh produced vs. 2021)
for resources =7 \/ il O X [f — EBITDA €1,653 billion (+52% v5.2021)  _ Total assests valued at €1,541
s = e 3 i =3 e — 13.2 million tCO, avoided through billion (+13,2% vs. 2021)
s9g  Accelerated renewable generation — 10 millionde m? of residential,
technological change o = — 23,910 GWh of renewable electricity commercial industrial and office
and convergence r 1 W generated buildings
Chg\ale change - CAPITAL PEOPLE TECHNOLOGY
and environment
fg degradation around ALLOCATION Experts in designing At the forefront ! "
the world A robust portfolio a better planet of R&D&I Infraestructures Urban Mobility
Total ACCIONA ACCIONA aspirestobe a — Total portfolio €22.02 billion - ;;znc;oo sz\tgzn]m vehicles sold
Regulatory changes €10,277m team of creative experts — EBITDA €369 million (+14,2% vs. 2021) s )
i\ and adaptation to new 2 i and responsible leaders t — 1149 Hm? of treated water — +12,400 scooters shared
expectations ¥ - t 3
% . s it Management of 85 water treatment
complexity plants
— 6,000 km of roads built in the last ten )
4 _ We aspire to create s =
2 b Bestinver
real charige — 600 bridges built
83% We fell — €5.472 billion of assets managed
responsibility for
the long term
We transform
RISK by leading
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40 Business as Unusual approach to Infrastructure Development
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41 Solarstoragextra

42 Nevada Solar One

43 Kathu

44 Bokpoort

4 Parabolic trough technology
4 Cerro Dominador

47 Atacama Desert

48 Smart Homes
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%0 Geothermal
51 Double-flow Recuperators
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*Processor: 1.5 GHz Pentium PC

*RAM: 512 MB

*Free hard disk space: 820 MB

*Monitor resolution: 1,024 x 768 pixels

+Operating systems: Windows 8.1, Windows 10

+Graphics: 64 MB, OpenGL support (Photo Plan)

*Miscellaneous: Microsoft .Net Framework 4.7.2 Redistributable Package
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54 Heat generators
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% Switching temperatures
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57 Minute-by-minute simulation
%8 The German Solar Industry Association(BSW)
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Solar PVT Technology
(Electrical and Heat Energy)
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I Liquid PVT collector | I Air PVT collector I I PVT concentrator I
|| Silicon solq cell Fiat plate collector
(1st generation)
Thin films solar cell Evacuated tube
™ generation) collector (ETC) [ |
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cell (34 generation) collector
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The efficiency of Solar PV Panels decrease as
their temperature increases, decreasing their
overall power.
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PVT fieid with 17,000 m2

””’ PVT Big Solar plant for textile
S/ /S 4 producer in Austria

Storage management
in off-peak times

hEDEEEEEnmTESS——————— 88°C
Long-term storage tank H H
with 20,000 m* H H
88°C) High :
temperature |fede 130°C
====%a°C| heatpumps Heat supply to the
< 35°C (2 x 1.4 MW) manufacturing units
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BALANCE OF SYSTEM TECHNOLOGIES

SOLAR CELLS |
Crystalline Silicon (¢c-Si) *
Feedstock (St Purification) *

Cells +
16 Monocrystalline *
Polycrystalline *
HIT »
Microcrystalline

Thin-Film *
CIGS
Cdle

26
a-Si ¢
GaAs »
Multi-junction *
Emerging *
Organic *
Dyec-sensitized
Perovskite ¢

G

PORTABLE DEVICES
Lighting ¢
Thermal: heating/cooling *
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PV PANELS

* Coating

* Encapsulation

* Supporting Structures
* Optical Elements

* Thermal Elements

¢ Cleaning

* Power Plants

ELECTRONICS
* Junction-Box

* MPPT

* DC/AC Inverter
* General

ENERGY STORAGE
* Capacitors

* Charge Arrangements
* Batteries
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% Size and shape

87 Stratification
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Abengoa Solar, Acciona, GE Renewable Energy, BrightSource Energy, Chiyoda,
Heliogen, Siemens, Shams Power LTD, Eastman, SolarReserve, Trivelli Energia, Abros
Green, Solar Millennium, Orano (ex Areva), eSolar, Schott, Parvolen CSP Technologies,
Sener, Lointek, Rioglass
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92 concentrated photovoltaics

9 concentrated solar thermal technologies
% molten salt

% reflecting mirrors

% central tower boiler

%7 steam turbine
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% Liquefied Natural Gas
% 0On Ground
100 Organic Rankine Cycle
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101 Brahmakumaris

102 India One

103 BMUB

104 ComSolar

105 Gesellschaft fur Internationale Zusammenarbeit

106 Ministry of New and Renewable Energy, Government of India
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China Energy Investment 1000MW CSP+PV
Project
Huanghe Hydro Power 1000MW CSP+PV Project

Three Gorges Energy Qingyu DC 1000MW CSP +
PV Project
Three Gorges Energy Golmud 1100MW CSP + PV
Project
Akesai Huidong New Energy CSP + PV Pilot
Project
Dunhuang 700MW CSP+PV Project

Yumen Xinao 700MW PV+CSP+Wind Project

Three Gorges Henderson Energy Pulse Guazhou
700MW Project
Tongyu 700MW PV+CSP+Wind Project (Jixi Base
Lugu DC Unit 1)
Daan 700MW PV+CSP+Wind Project (Jixi Base
Lugu DC Unit2)
Huaneng Akesai 700MW PV+CSP Project

Jinta Zhongguang Solar Energy CSP+PV Project
Zhongkong Delingha 135MW CSP Project
Huadian Tibet 170MW PV+CSP Project
Huaneng Gaotai 700MW PV+CSP Project
Fukang Luneng 1GW Green Energy Project

POWERCHINA Ruogiang 100MW CSP + 900MW
PV Project
POWERCHINA Tuokexun 100MW CSP +
900MW PV Project
SDIC Ruogiang 100MW CSP + 900MW PV
Project
Energy China Hami 1.5GW Solar & Storage
Project
Xinhua Hydropower Bozhou
100MW CSP+900MW PV Project
Xinhua Hydropower Jinghe 100MW CSP+900MW
PV Project
Energy China Shanshan 1GW CSP+PV Project

SPIC Shanshan 1GW CSP+PV Project
SPIC Hami 1GW CSP+PV Project

Datang Shichengzi 1GW CSP+PV Demonstration
Project
CGN Delingha 2GW CSP+PV Projects

POWERCHINA Gonghe 1GW CSP + PV Project

10

100MW CSP + 900MW PV

100MW CSP + 900MW PV
100MW CSP + 900MW PV

100MW CSP + 1000MW PV

110MW CSP + 640MW PV

100MW CSP + 600MW PV

100MW CSP + 400MW PV +

200MW Wind

100MW CSP + 200MW PV +

400MW Wind

100MW CSP + 100MW PV +

200MW Wind

100MW CSP + 100MW PV +

200MW Wind

100MW CSP + 200MW PV +

400MW Wind
100MW CSP + 600MW PV

135MW CSP
50MW CSP + 120MW PV
100MW CSP + 600MW PV
100MW CSP + 900MW PV
100MW CSP + 900MW PV

100MW CSP + 900MW PV

100MW CSP + 900MW PV

150MW CSP + 1.35GW PV

100MW CSP + 900MW PV

100MW CSP + 900MW PV

100MW CSP + 900MW PV
100MW CSP + 900MW PV
100MW CSP + 900MW PV
100MW CSP + 900MW PV

200MW CSP + 1800MW PV
100MW CSP + 900MW PV

S0 50a &)U
Dec 31 2023

Dec 31 2023
Dec 31 2023

Dec 31 2023
Dec 31 2023

Dec 31 2023
Dec 31 2023

Dec 31 2023
Dec 31 2023
Dec 31 2023
Dec 31 2023

Dec 31 2023
Sept 30 2023

Sept 20 2024
July 30 2024

July 30 2024
July 30 2024
July 30 2024
July 30 2024
July 30 2024

July 30 2024
July 30 2024
June 30 2023
Sept 24 2024

Dec 31 2023
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112 Indian Institute of Science (IISc)
113 Bengaluru

14Thermal Desalination

115 Solar Stills

116 Susmita Dash
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(@ Textured evaporator (3 DC power source @ Weighing balance
@ Insulating wicks @® DAQ @0 Distillate channels
@) Reservoir (@ Thermocouples

@ Acrylic chamber @ Distillate
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IISc researchers develop energy efficient solar desalination system for areas which do not have continuous

2023 " supply of electricity

17 Bvaporator

118 Condenser

119 Nabajit Deka
120 Brackish Water
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mapnaturbine.com e
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