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ACAMA HIGH RADIATION / DESERT CONDITIONS

: 3500 kWh/m2

ct Normal Radiation or DNI, is the
ponent of solar radiation that CSP
nologies use.

2500 kWh/m2

al Radiation is the component of solar
ation used by photovoltaic technologies
solar flat thermal collectors.
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Introducing ATAMOSTEC




ESENTATION

Atacama Modules System Technology Consortium “ATAMOSTEC” is a Technological Consortium that
brings together industry, academia, national and international research centers, in a collaborative work
of high impact for the development of photovoltaic solar energy technologies in desert areas with high
radiation.

Goals:

LCOE < 15 USD/MWh by 2025 with Atacama Module Systems (ATAMOS) for desert and high radiation
zones

Development and strengthening of local suppliers

Contributing to a local sophisticated industrial manufacturing sector

Creating human capital on R&D+Innovation

Exporting applied innovation and R& services

Budget:
12 MMUSD public funding

Execution timeframe:
2018 - 2025
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RK STRUCTURE /N

WPo: Coordination

WP21: Module Development

WP2: Module Performance assessment and
labelling

WP3: Balance of System
WP7: LCOE and bankability

WP6: Demonstration of PV Systems &
optimization

WP8: Business models, entrepreneurship and technology transfer

WPg: Education, training and dissemination




\AMOS CYCLE .
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\MOS CYCLE: at least 3 releases of the ATAMOSTEC module 7
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OJECT PORTFOLIO

1: Module Development
2 : Module Performance assessment and labelling

LCOE (US$ct/kWh)

/'y AtaMo 3
Initial AtaMoSTec ¥/ 320 Wp/430 Wpe
v Active Cell UVB v Sensible Cell UV
v High Radiation ) v High Radiation
v Local content v With and without encapsulant
v Cleaning Methodologies

Vo
v" without Soiling
Initial testing
PSDA
(ISC/UA) .
AtdMo 1
v 300 Wp/450 Wpe

v Sensible Cell UV
v’ High Radiation
v" With and without encapsulant
Vo

AtaMo+

v 350 Wp/470 Wpe

v’ Sensible Cell UV

v Metalizacion Cu?

v" High Radiation

v With and without encapsulant

v' Auto-cleaning glass

v’ Micro-inverter

Vo

2015 2016 2017 2018 2019 2020 2021 2022

Germany South
8 - 10 USSct/kWh Standard Module
6 - 10 USSct/kWh Bifacial Module

6 - 8 USSct/kWh Standard Module
4 - 6 USSct/kWh Bifacial Module

v

2023 2024 2025

Atacama (PSDA)
2 - 4 USSct/kWh Standard Module
1 - 2 USSct/kWh Bifacial Module
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OJECT PORTFOLIO

P3: Balance of System Components

Civil Works
Achors

Structures
Fixed/Tracking

Wires and
Connectors

L

gl [
— 0w
‘

'\i

Electric
Management
System

Inverter and
transformers

Electric
Distributions
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OJECT PORTFOLIO \
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4: O & M Component Development

Maintenance protocols Faults Type

(Cost Fault, RCM I1) i
7 %
' Fates I Fatas
] Awatanas | Cictcas o Pendacas
’
ANALISIS DERCM I
Plan de Mantenimiento Centrado en Confiabidad
Minera Spence - Lavador de Gases
[ELEWENTO: LAVADOR Fochainkal Realizado por:
DE GASES
HOJADE 24-10:2016
INFORMACION _
RCMI [COMPONENTE: SISTEWA Focha final Revisado por:
[DUCHA DE EMERGENCIA 2102016
TIPODE MODO DE FALLA ASFALLAS
RUELY runcion| FALLOFUNCIONAL 1 cuysnpe LaraLLy | FaLLA (QUE SUCEDE CUANDO FALLO)
T [Permitr var el rosto| Seguidad | A [No pemnie lavar e 1 "Andiss por
e una persona en caso| potable fall separado o
de emergencia caso de emergencia inchido

\@lwia V10478 6e | Emorfumano [Si durarte una intervencion de martenimierto, la vaia V10478 es|

entradaalabomba | manterimiento_{cemada manuamerte, no se permitr el paso de agua alavador de ojos,
neumstica cemrada o seré posible favar el ostro de una persona accidertada, serd necesario
manuzimente buscar otra fuente de agua. Puede generar consecuencias graves al

operario i no se eaiza un lavado inmeciclo.
icar y abirla vélvia V10478 tarda 20

3 |ViwlaW104T8de | CajaNega |[Si en algiin momerto la vahaia VV10478 falla en posicien cerrada, no se|

neundticafala en de una persona accidentada, sers necesario buscar ofra fuente de agua

6 genera : wiavadol
inmediato.

yabiirla vahuia

CajaNegra de la véwia del avador de ojs fll
de avador de ios fala ocure una emergencia, no seré poside laar el rostro de wa persorl
accidentada, sers necesario buscar ot fuenle de agua. Puede genera|

Dizgnostcar 1hora

5" [Accionador de a vaia | Erorhumano[Si curante una inlervencion de mantenimiento el accionador de la vava
de lavedordecjos | mantenmierto_(del lavador 2, serd
gopeado lavar el rosiro de una persona accidentada, serd necesario buscar ot

[uerte de agua. Puede generar consectencias graves al operario si o se|
realza unlavado inmediato.
Diagnosticar 1 hora.




OJECT PORTFOLIO
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5: Territorial Characterization
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26: Demonstration of PV Systems under desert conditions

April 2019

ilot Test Bed
SDA+ (Plataforma Solar Desierto de Atacama)
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26: Demonstration of PV Systems under desert conditions

s [ 8 8 3 8 40

Fixed 20° 8

HSAT 8 8 40

Vertical N/A 8 32

Minimodules

Fixed 20°%***

Total 16 24 112
%k %k %k

-ixed system at 20 degrees with zero azimuth (that is, pointing north)

1SAT system (Single axis tracking) following the sun from east to west.

/ertical system or with 90 ° fixed angle. It has east-west orientation.

Vionofacial Technology (PERC) is not mounted in vertical mode because it is not its optimal condition.
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°6: Demonstration of PV Systems under desert conditions

a Solar Lalcktur

led power 1,081 MWp
fagasta Region, Route B-475 62 km from BHPBiIlliton Offices
ce used 4,18 has
 panels

verters 20 kW/e

Jjstrial Test Bed
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>7: LCOE & Bankability

Main parameters for LCOE evaluation AtaMoSTec
(Re+0.+V, +D,) o )
" g P LCOE_I°+2?=1 L : Electricity production
» n  Hox ¥ (v d)f Investment
. ( - — =) Exploitation costs
y B Local Irradiation =) Financial parameters
‘ .
» \ Ambient Temperature
CAPEX FINANCIAL PARAMETERS
- Modules (€/Wp) PV plant design - Exploitation Period
- BOS - Orientation - WACC : Weight Average cost of currency
Support - Fix / tracker 1-2 axes - Equity ratio ( Capital/ Debt/ Interest rate)
Trackers
Cabling DC, AC Module efficiency
Inverter

- Soiling, Shading issues, ALBEDO

Installation cost
- dégradation factors (module, components, etc)

Site preparation

Interconnection of modules and strings Eleekrical losses
_Cleed (t:.OStS - cabling DC, AC, network connection
onception o
Commercial, marketing OPEX - Inverter efficiency
Building permit - Variable costs - Fixed Costs - Replacement
Manpower Insurance Inverter (life
Cleaning, monitoring General costs duration)
Site safety Site rent costs Module
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> 8: Business models, entrepreneurship and technology transfer

Prospecting & Analytics
R&D +i Technological Services SISIEOREIEAR
Technological Watch

Acceleration of New Technology
Base Companies

Portfolio Projects/

Technology Push
Human Capital

Continuous Training
Workshops, Seminars, etc
Technology Business Promotion

Licensing Talent Pool

By Demand/

Demand Driven




Thank You!
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