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AGENDA

- PLATAFORMA TECNOLOGICA DE ENERGIA SOLAR DE CONCENTRACION

1. Informacidn General de la Plataforma Tecnoldgica
2. Presentacion de I+D+i
A. CENER:
1. Outcomes and Features of the Inspection of Receiver Tubes (ITR) System for Improved O&M in
Parabolic Trough Plants
2. Scalable Heliostat Calibration System (SHORT) - How to Calibrate Your Whole Heliostat Field in a
Single Night
B. PSA:
1. Banco de pruebas para llevar a cabo tests de vida de juntas flexibles y ball joints.
2. Ultima situacion de las lineas prioritarias de 1+D+i. Implementation Plan.
Presentacion de los datos de generacion termosolar de 2017. Récord histdrico en Espana.
Acciones de promocion de la tecnologia termosolar en el proceso de la Ley de Transicion Energética.
5. Presentacion del alcance del Estudio de Valor de CSP/STE contratado al consorcio ADAYC + MRC dentro
del marco de subcontrataciones de Solar Concentra.
6. Actualizacion del sector a nivel internacional.
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1. Informacion General de la Plataforma

= ALINNE: 14/dic/2017 — Presentacion ante el GEVAL del ejercicio APTE 2017

» Contribucién al PIB, empleo, LCOE, Emisiones, Posicionamiento empresarial, Posicionamiento
tecnologico, vision de la evolucion de CSP a una década a nivel nacional y global, N2 de agentes de |+D+i...

= Habilitacion por parte del Ministerio para llevar a cabo las subcontrataciones de 2017:
» Concesién de Prérroga de la anualidad 2017 hasta 06/2018
» Modificacion de partidas aceptadas

= Participacion en la reunion del 27/nov/2017 del Plan Nacional [+D
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3. Datos Generacion termosolar en Espaia
Récord de generacion anual acumulada en 2017

Solar Termoeléctrica - Curva de Generacion Medida
Acumulada 2014 - 2017

6.000 GWh

5.000 GWh

4.000 GWh

3.000 GWh

2.000 GWh

1.000 GWh

0 GWh

Generacion Termosolar en

Aiho Espaia
2009 130 GWh
2010 692 GWh
2011 1.832 GWh
2012 3.444 GWh
2013 4.442 GWh
2014 4.959 GWh
2015 5.085 GWh
2016 5.071 GWh
2017 5.347 GWh

Esta cifra demuestra que con
2.300MW instalados en Espafia,
los cuales suponen un 2,1% de |la

potencia total instalada en

—e— 2014 2015 —e—2016 —e—2017 nuestro pais, el parque
Fuente: termosolar ha operado de media
cw RED e Sio S mas de 2.300 horas equivalentes
= R P pvirievdin en 2017
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3. Datos Generacion termosolar en Espaia
Comparativa mensual 2016 vs 2017

Solar Termoeléctrica - Comparativa de generacion
2016 vs 2017

Comparando la generacion anual
desglosada mes a mes con la del

900 GWh ano anterior, ano en el que la
800 GWh generacion acumulada se quedé a
700 GWh tan sélo un 0,3% del valor del
600 GWh antiguo récord de 2015,
500 GWh
400 GV observamos dos hechos
200 GWh relevantes: La primaveray el
200 GWh otono de 2017 han sido muy
100 GWh buenos en cuanto a generacidony

0 GWh el verano de 2017 ha estado por

0 o o & o 0 O O @ @ @ @ debaijo del de 2016
& & s o N & § & o & § ebajo del verano de
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3. Datos Generacion termosolar en Espaia
Desglose de generacidon termosolar por provincias

PRODUCCION

+ ® = 1.573.150 mwnh ® = 918.790 mwnh ® = 631.750 mMmwh
Provincia 2017

- = 469,010 mwn = 314.400 mwh = 87.190 mwnh s : (MWh)
> 43.160 Mwh | Badajoz 1.573.159

; Sevilla 918.798

Ciudad Real 742.678

Cordoba 631.755

Caceres 483.229

Granada 454.798

Cadiz 314.407

Alicante 98.825

Lleida 87.196

Murcia 43.106

SH RED . | @SI0oS

DE ESPAMNA SISTEMA DF INFORMACION
DEL OPFERADDR DEL SISTEMA
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: Sola r 3. Datos Generacion termosolar en USA

’*N  Concentra SEGS Plants. Net Electricity Generation
CSP Plants monthly generation over the last 4 years I\JEXTeI‘a?
30.000 700.000 ENERGY 2%
600.000
25.000
Central | Tech | MW 2zl
Year
500.000
20.000 - SEGSHI | PT | 30 | 1985
< / 400.000 SEGSIV | PT | 30 | 1989
E 15.000
/ 300.000 SEGS V PT 30 | 1989
10.000
200.000 SEGS VI PT 30 1989
A
5.000 | ’ : 100.000 SEGSVII | PT | 30 | 1989
. . SEGSVII | PT | 80 | 1989
R B I - 485489 SEGSIX | PT | 80 | 1990
e . T e e e . T )
3358335 S33IB5 S
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> Sola r 3. Datos Generacion termosolar en USA
t%  Concentra Nevada Solar one (NSO). Net Electricity Generation

CSP Plant NEVADA SOLAR monthly generation over the last 6 years

25.000 140.000 L] Deve|oper; %acciona
120.000 = HTF — Aceite Térmico
20.000 = NREL Estimated Electricity Generation
100.000 MWh/yr = 134.000
= Solar Field Aperture Area (m2)= 357.200
15.000 80.000 » Potencia Instalada = 72 MW
s = Almacenamiento = 0,5h
= = Nevada, USA
10.000 60.000 ’
40.000
5.000
20.000
0 0
NNNNmmmmwﬂ:wmmnmmmmu}hhhh
SSSSSSSSSSRSSSSsSsSSsSsSsSsS s
o368 383 dsasd3scaocdsacdso s

NSO Monthly Gen.  =——NSO Yearly Cumulative Gen.
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« Sola g 3. Datos Generacion termosolar en USA

t%  Concentra Solana Generating Station. Net Electricity Generation
CSP Plant SOLANA monthly generation over the last 4 years
140.000 soo.ooo | * Developer: ‘\tl_antlca
Yield
120.000 700.000 = HTF — Aceite Térmico
= NREL Estimated Electricity Generation
600.000 MWh/yr = 944.000
100.000
= Solar Field Aperture Area (m2)=2.200.000
=00.000 » Potencia Instalada = 250 MW
80.000 :
= = Almacenamiento = 6h
% 400.000 = Arizona, USA
60.000
300.000
40.000
| 200.000
20.000 100.000
0
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> Sola r 3. Datos Generacion termosolar en USA

t8  Concentra Genesis Solar Energy Project. Net Electricity Generation
CSP Plant GENESIS monthly generation over the last 4 years
90.000 700.000 » Developer: NEXTera?
ENERGY 2
80.000 _ /’i\
600.000 =  HTF — Aceite Termico
70.000 = NREL Estimated Electricity Generation
500.000 MWh/yr = 580.000
60.000 = Potencia Instalada = 250 MW
<0.000 400.000 = Almacenamiento = Oh
< = (California, USA
40.000 300.000
30.000
200.000
20.000
100.000
10.000
0 0
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—Genesis Monthly Gen. —Genesis Yearly Cumulative Gen.
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Sola I 3. Datos Generacion termosolar en USA
¢ Concentra Ivanpah. Net Electricity Generation

CSP Plant WANPAH monthly generation over the last 4 years
100.000 800.000 = Developer: hrg.”

EnergyServices
90.000
/‘ 700.000 = HTF - Vapor de agua
80.000 = NREL Estimated Electricity Generation
70,000 600.000 MWh/yr = 1.080.000
' = Solar Field Aperture Area (m2)=2.600.000
60.000 500.000 = Potencia Instalada =377 MW
'?f £0.000 200,000 = Almacenamiento = 0Oh
s ' = California, USA
40.000 300.000
30.000
200.000
20.000 y
10.000 100.000
0 0
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—Ivanpah monthly gen. ——|vanpah Yearly Cumulative Gen.
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> Sola r 3. Datos Generacion termosolar en USA

t8  Concentra Mojave Solar Project. Net Electricity Generation
CSP Plant MOJAVE monthly generation over the last 3 years
100.000 700.000 = Developer: -\tlalltlc a
90.000 Yield
600.000 = HTF — Aceite Térmico
80.000 = NREL Estimated Electricity Generation
20.000 500.000 MWh/yr = 600.000
= Potencia Instalada = 250 MW
60.000 . ~
400.000 = Almacenamiento = Oh
=
% 50.000 = California, USA
40,000 300.000
30.000 200.000
20.000
100.000
10.000
0 0
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- Mojave Monthly Gen. —Mojave Yearly Cumulative Gen.
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oy SOla r 3. Datos Generacion termosolar en USA

MR Concentra Crescent Dunes Solar Energy Project (Tonopah). Net Electricity Generation
CSP Plant CRESCENT DUNES monthly generation over the last 2 years
= Developer: SOLARRESERVE
35000 HD'DDD p Energia solar con almacenamiento integrado. .'
20.000 120.000 = HTF —Sales Fundidas
= NREL Estimated Electricity Generation
25.000 100.000 MWh/yr = 500.000
= Solar Field Aperture Area (m2)=1.200.000
20.000 £0.000 = Potencia Instalada =110 MW
£ ' ' = Almacenamiento = 10h
= 15 000 £0.000 = Nevada, USA
10.000 40.000 LINK A WEBCAM
3.000 20.000 http://www.earthcam.net/getim
age/hdplayer/hdplayer.php?p%5
0 0 b%5d=etlVODMc&a=1&aratio=tr
N ID N W W W W W W W W W W W WM MNP R MR MR~ ue&r=300&label=3
R
aANHco383d288c883aAdoc8a8dsss8gaad
= Crescent Dunes Monthly Gen. = Crescent dunes Yearly Cumulative Generation
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http://www.earthcam.net/getimage/hdplayer/hdplayer.php?p[]=etlV0DMc&a=1&aratio=true&r=300&label=3
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4. Acciones de promocion de la tecnologia termosolar

2
v SOIa I en el proceso de la Ley de Transicion Energética
t8  Concentra

1. COMPLEMENTARIEDAD SOL — VIENTO — AGUA
2. CENTRALES TERMOSOLARES — ALMACENAMIENTO, N DE H EQ.
3. CENTRALES TERMOSOLARES — FLEXIBILIDAD Y FIRMEZA

7
= o ¥ GOBIERNO  MINISTERIO
S "2 DEESPANA  DE ECONOMIA, INDUSTRIA
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4. Acciones de promocion de la tecnologia termosolar

Complementariedad Sol-Viento-Agua

En los meses de invierno, la edlica y la hidraulica tienen una mayor generaciéon, mientras que en verano, la disminucién de éstas se ve
compensado por la energia solar. El otoiio, es el periodo del afio en el que menos recurso renovable hay

18%
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% de Generacion Mensual

ESTE = PV mWIND mHYDRO
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% acumulado de generacion mensual

.\\ '\9

tﬁ {5:‘ .-15:‘ g. 4‘0 '
& @ 4 ,q;g o & 3 v )
Ey > o 3 o o
S S S A
Ny
o * 9
=g 5T E PV =—egeWND =——pe—HYDRO

Las centrales termosolares, que en su gran mayoria en Espafa son de receptor lineal, muestran un reparto del 23/77 % entre los 6 meses
alrededor del solsticio de invierno (Oct. Nov. Dic. Ene. Feb. Mar.) y los restantes 6 meses alrededor del solsticio de verano (Abr. May. Jun. Jul.

Ago. Sep.).En las futuras centrales de torre esa proporcién seria cercana a un 40/60.
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< Solar 4. Acciones de promocion de la tecnologia termosolar
Almacenamiento y N2 de h. equivalentes

'#8  Concentra

PERIODO ANALIZADO 2014 - 2017

FUTURAS CENTRALES TERMOSOLARES con Almacenamiento

N2 de horas anuales equivalentes por tecnologia

2.210
STE

WIND 1.855

Py 1.648

HYDRO 1.358

500 1.000 1.500 2.000 2.500 3.000 3.500

N2 de horas anuales equivalentes por tecnologia

HYDRO

200

1.000

1.358

1.500 2.000

2.500 3.000

Fo=m—
. 3.500 1

Si en el caso de la termosolar (STE / CSP) se utilizase para la comparacion la generacion a partir de centrales con almacenamiento, como sera

el caso de todas las centrales futuras y ademas, en el caso de Espaia, priorizando las centrales de torre, dada la elevada latitud de los

emplazamientos, las horas equivalentes anuales, para centrales con 8 horas de almacenamiento serian de unas 3.500, con un mejor balance

entre los meses del afio.
En el resto de tecnologias no cabe esperar mejoras de esta relevancia.
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4. Acciones de promocion de la tecnologia termosolar

Flexibilidad y firmeza. Distribucidon anual de la generacidon termosolar. Presente y Futuro

SITUACION EXISTENTE: Distribucion de generacién en los meses indicados

W Abril, Mayo, Junio, Julio, Agosto, Septiembre

PV

63%

Abril, Mayo, Junio, Julio, Agosto, Septiembre

Octubre, Noviembre, Diciembre, Enero, Febrero, Marzo m Octubre, Noviembre, Diciembre, Enero, Febrero, Marzo

TECNOLOGIA ACTUAL DEL PARQUE TERMOSOLAR ESPANOL

Potencia Instalada:
Seg 1 eje: CCP-97%
Seg 1 eje: Fresnel — 1%
Seg 2 ejes: Torre — 2%

Almacenamiento:
1400 MW - 0h
900 MW - 7,5h

FUTURAS CENTRALES TERMOSOLARES CON ALMACENAMIENTO Y SEG. 2 EJES
Distribucion de generacion en los meses indicados

W Abril, Mayo, Junio, Julio, Agosto, Septiembre

Octubre, Moviembre, Diciembre, Enero, Febrero, Marzo

TECNOLOGIA FUTURAS CENTRALES TERMOSOLARES

(" AT

0
. \.\(\ )
T, \ =

Tecnologia de Torre (seg 2 ejes) - Campo norte (latitud de Espafia)
Fluido Caloportador — Sales Fundidas (560°C)
Almacenamiento: entre 6y 15h
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« Solar
N Concentra

4. Acciones de promocion de la tecnologia termosolar
STE vs CARBON

Simulacion de 11GW de carbon y 11GW de STE (futuras centrales)

MWh generados por mes por tecnologia

6.000.000
5.000.000
4.000.000
3.000.000
2.000.000
1.000.000 I II I I I I
@b . :z"‘f-“@ @':';'P *59 @’35‘ H\}@\ *@Q ?@E}O @6\{5\ D’f}?‘i‘z@ RQ: @ﬁﬁ ’
‘?,Q"” {@“‘ Q¥
m CARBON mS5TE
Nota:

Carboén: media de generacion mensual de los 4 ultimos afios
STE: generacién de 11GW con 8h de almacenamiento

MWh generados acumulados por tecnologia

45.000.000
40.000.000
35.000.000
30.000.000
25.000.000
20.000.000
15.000.000
10.000.000

5.000.000

O O L0 ¥ O 0 ©® L & & & @
PO N ~ M R - Y SR
& 0 N o 5
S &P TNV S S E
% & " & &€
.:j'E-'-' R U

wlee CARBON === 5TE

La curva de generacidon de un nuevo parque termosolar de potencia equivalente a los 11GW del carbdn instalados en Espafia, con las
caracteristicas de generacion de las futuras centrales termosolares, es muy similar a la curva de generacion del carbdn. Por este motivo, la
termosolar es una solucidon renovable competitiva a fecha de hoy ante la retirada de las centrales térmicas de carbdn
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4. Acciones de promocion de la tecnologia termosolar
Conclusiones

O Laedlicay la solar (FV + termosolar) muestran una gran complementariedad tanto a nivel macro (reparto de contribuciones a lo largo
de los meses del afio, como diaria (los dias soleados suelen ser poco ventosos y viceversa)

O Sin embargo, la satisfaccion de las necesidades de la demanda una vez que se pone el sol sélo puede proveerse con las centrales
termosolares con almacenamiento, por lo que su porcentaje de penetracidn deberia ser equivalente al de la fotovoltaica. De esta
forma se conseguiria un “mix solar” gestionable y a unos precios asumibles.

Esta afirmacion tiene en cuenta la reciente adjudicacion, en condiciones financieras de mercado y sin ayudas publicas, de 700 MW con
11 horas de almacenamiento, a 6 c€/kWh en Dubai, donde el recurso solar es similar al espafiol. La tecnologia termosolar tiene,
ademas, un gran recorrido de reduccién de costes al haber muchos desarrollos tecnolégicos en curso con mejoras incrementales
previstas, asi como por factor de escala con el crecimiento previsto del mercado (actualmente la potencia termosolar instalada es de 5
GW frente a los 500 GW edlicos y 400 GW fotovoltaicos)

O Esta complementariedad, apoyada por la hidraulica especialmente en el primer tercio del afio, debe permitir ser ambiciosos sobre la
posibilidad de alcanzar a 2030 un mix de generacioén eléctrica muy mayoritariamente renovable teniendo en cuenta el papel que deben
jugar:

- El ahorro y eficiencia energética

- La gestion de la demanda y autoconsumo

- Los nuevos contratos de interrumpibilidad (que se concibieran para apoyar la gestion del sistema eléctrico)
- La contribucidn de la biomasa (ademas de la hidrdulica, edlica, fotovoltaica y termosolar)

- Las interconexiones

L Esa apuesta, con una retirada mas acelerada de la generacion convencional, tendria ademas unos grandes beneficios para la economia
del pais y la generacion de empleo, sin incrementos de costes para los consumido&e& OTERMO )
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AGENDA

- PLATAFORMA TECNOLOGICA DE ENERGIA SOLAR DE CONCENTRACION

1. Informacion General de la Plataforma Tecnologica
2. Presentacion de I+D+i
A. CENER:
1. Outcomes and Features of the Inspection of Receiver Tubes (ITR) System for Improved O&M in
Parabolic Trough Plants
2. Scalable Heliostat Calibration System (SHORT) - How to Calibrate Your Whole Heliostat Field in a
Single Night
B. PSA:
1. Banco de pruebas para llevar a cabo tests de vida de juntas flexibles y ball joints.
2. Ultima situacion de las lineas prioritarias de 1+D+i. Implementation Plan.
Presentacion de los datos de generacion termosolar de 2017. Récord histdrico en Espana.
Acciones de promocion de la tecnologia termosolar en el proceso de la Ley de Transicion Energética.
5. Presentacion del alcance del Estudio de Valor de CSP/STE contratado al consorcio ADAYC + MRC dentro
del marco de subcontrataciones de Solar Concentra.
6. Actualizacion del sector a nivel internacional.
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5. Presentacion del alcance del Estudio de Valor de CSP/STE
contratado al consorcio ADAYC + MRC

g ooz o MIRC | = El estudio se va a realizar conforme al analisis del impacto de sustituir la

produccion de carbdn (en el entorno de 10 GW de potencia instalada) por
tecnologia solar de concentracion en la misma cantidad, es decir, 10 GW de
potencia instalada

= Tras definir los compromisos que deben ser cubiertos en el aino 2025 (a fin de
cumplir el objetivo parcial del 2030), se definira el mix energético mas
razonable para ese afo

= Con este escenario, se procedera a simular la situacion de mercado en el aino
2025 para estudiar el analisis de valor operacional y de capacidad aportado por
las centrales termosolares

» Ahorros operativos: Serdn calculados como el ahorro operativo al sistema, es decir, ahorros
derivados del uso de combustible fésiles, emisiones de CO2, costos de operaciony
mantenimiento, etc. Formalmente sera calculado como la diferencia de estos componentes
(costes operacionales) entre el caso de referencia y el caso de estudio

» Ahorros no operativos: Estos mediran la contribuciéon de las plantas analizadas bajo

cada caso de estudio a conceptos no puramente operativos, pero necesarios para

s fesere ot 51 01 1 asegurar la seguridad del sistema, es decir, contribucion a asegurar la seguridad de

L S suministro, aporte de firmeza, aporte de servicios auxiliares, etc
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AGENDA

- PLATAFORMA TECNOLOGICA DE ENERGIA SOLAR DE CONCENTRACION

1. Informacion General de la Plataforma Tecnologica
2. Presentacion de I+D+i
A. CENER:
1. Outcomes and Features of the Inspection of Receiver Tubes (ITR) System for Improved O&M in
Parabolic Trough Plants
2. Scalable Heliostat Calibration System (SHORT) - How to Calibrate Your Whole Heliostat Field in a
Single Night
B. PSA:
1. Banco de pruebas para llevar a cabo tests de vida de juntas flexibles y ball joints.
2. Ultima situacion de las lineas prioritarias de 1+D+i. Implementation Plan.
Presentacion de los datos de generacion termosolar de 2017. Récord histdrico en Espana.
Acciones de promocion de la tecnologia termosolar en el proceso de la Ley de Transicion Energética.
5. Presentacion del alcance del Estudio de Valor de CSP/STE contratado al consorcio ADAYC + MRC dentro
del marco de subcontrataciones de Solar Concentra.
6. Actualizacion del sector a nivel internacional.
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6. Actualizacion del sector a nivel internacional
Nueva potencia instalada a nivel mundial

\
¥

] i y, ;
CSP Market to Witness Over 17% Growth by 2025 ENERGY MAGAZWE

= Global Concentrated Solar Power Market is set to surpass 24 GW by 2025, as reported in the latest study by
Global Market Insights, Inc. Growing adoption of clean energy fuel over conventional fuel will drive the
global concentrated solar power market size over the forecast timeframe.

https://www.renewableenergymagazine.com/solar thermal electric/csp-market-to-witness-over-17-growth-
20171120?2utm campaigh=newsletterRenewableEnergyMagazine&utm medium=newsletterClick&utm source=Solar+newsletter+2017-11-21
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https://www.renewableenergymagazine.com/solar_thermal_electric/csp-market-to-witness-over-17-growth-20171120?utm_campaign=newsletterRenewableEnergyMagazine&utm_medium=newsletterClick&utm_source=Solar+newsletter+2017-11-21
https://www.gminsights.com/industry-analysis/concentrated-solar-power-market?utm_source=iReach.com&utm_medium=referral&utm_campaign=Paid_iReach

6. Actualizacion del sector a nivel internacional
IRENA - CSP’s “Spectacular” Cost Reductions

Figure ES.2 The levelised cost of electricity for projects and global weighted average values for CSP, solar PV,

- ”For CSP, 2016 and 2017 have been onshore and offshore wind, 2010-2022
breakthrough years, as aUCtion Onshore wind Solar PV Offshore wind Concer;)tge;ler;g solar
results around the world have 04 -
confirmed that a step change in Lyesaibeson 22 1
costs has been achieved and will be o 2\ A :
delivered in projects commissioned _ THH
in 2020 and beyond. Indeed, auction %02 oo HuiH et

. g7 ==2 & = ;: 2 ,/

results ||? 2016 and 20}7 suggest §  93352% Fa Gt \/\/\ \' \
that projects commissioned from - 5 FSSEa 00 \ \
2020 onwards could fall in the Sise%e 20 | ot
range USD 0.06 and USD 0.10/kWh 5
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Source: IRENA Renewabie Cost Database and Auctions Database.

Note: Each circle represents an individual project or an auction result where there was a single clearing price at auction. The centre of
the circle is the value for the cost of each project on the Y axis. The thick lines are the global weighted average LCOE, or auction
values, by year. For the LCOE data, the real WACC is 7.5% for OECD countries and China, and 10% for the rest of the world. The band
represents the fossil fuel-fired power generation cost range.

http://www.solarpaces.org/irena-report-2017-notes-spectacular-cost-reductions-csp/ PROTERMO ks )
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http://www.solarpaces.org/irena-report-2017-notes-spectacular-cost-reductions-csp/

< Solar 6. Actualizacion del sector a nivel internacional
N Concentra Reduccion de precios a nivel internacional

Here is the price trajectory for CSP + thermal storage between May and October, 2017:

In May, Dubai's DEWA received a solar bid at a new low of just 9.4 cents/kWh. Two more bids were in the range of 10 Sc/kWh
In September, ACWA Power won a new low contract for solar at just 7.3 cents/kWh For a 700 MW Project (3x200 PT + 100 T)
In August, SolarReserve won a solar contract at a record 6.1 cents/kWh.

In October, SolarReserve bid in Chilean auctions at a new world record price of under 5 cents/kWh

It is difficult to compare and to extrapolate to other locations as each project has specific DNI, financing , dispatch profile, ...

http://helioscsp.com/concentrated-solar-power-dropped-50-in-six-months/
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http://helioscsp.com/concentrated-solar-power-dropped-50-in-six-months/

£ e s :
< Solar 6. Actualizacion del sector a nivel internacional
48 Concentra El papel a jugar por las centrales termosolares en paises soleados

Prospects of the IEA

2030 2050

0 2 4 6 8 10 12 14 16 8 20 22 0 2 4 6 8 10 12 14 16 18 20 22

Hours of the day
I Baseload Solar PV s CSP W Other renewables Demand net of PV
B Baseload Solar PV mmmm CSP s Mid-merit Demand net of PV
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6. Actualizacion del sector a nivel internacional
DUBAI

Abengoa logra su mayor contrato tras el
rescate: 480 M con Acwa y Shanghai Electric

El grupo andaluz instalara los espejos de tres plantas termosolares que suman 600 MW en la planta
solar mas grande del mundo, Dubai Solar Park, que tendra 1.000 megavatios en total

= Se trata de un encargo por importe de 600 millones de ddlares (unos 480 millones de euros al cambio
actual) para suministrar e instalar los espejos cilindro-parabdlicos y las estructuras que los soportan de

tres plantas termosolares de 200 megavatios cada una en la que sera la mayor instalacion solar del
mundo

https://www.elconfidencial.com/empresas/2018-02-05/abengoa-solar-dubai-acwa-energia-china 1517428/ PROTERMO
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https://www.elconfidencial.com/empresas/2018-02-05/abengoa-solar-dubai-acwa-energia-china_1517428/

6. Actualizacion del sector a nivel internacional
ESPANA

O Oportunidad centrales termosolares en Canarias

" En contactos con representantes del gobierno canario en el marco de ALINNE, percibimos la necesidad de
aportar gestionabilidad en la planificacion de renovables en Canarias y, en particular, la urgente necesidad
de nueva potencia y estabilidad de red para el sur de la isla de Fuerteventura.

= Mantuvimos una reunion reciente con el presidente del Cabildo y el Viceconsejero de Industria y Energiay
recorrimos la isla para constatar que existen emplazamientos adecuados para la instalacion de una central

de 50 MW con almacenamiento.
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: £Solar 6. Actualizacion del sector a nivel internacional
) . . . 7

'#8  Concentra China — Capacidad de produccién anual

CSP Categories China annual production capacity
= 2 1.2GW
Receiver tubes for parabolic through e L TES)
concentrators for parabolic through 5 2 - )
Capacity to equip plant (without TES)
Heliostats for solar tower e
Capacity to equip plant (without TES)
0.1GW
concentrators for Fresnel ) _ ]
Capacity to equip plant (without TES)
Molten Salt 70 thousand tons
Thermal oil 1.1 million tons
Gear reducer for sun tracking system 340 thousand units (about 1.7GW)
Coated steel pipes for high temperature 120 km
Ultra-White glass 700 tons/day, 2GW
2GW
Refl
eflecting mirror (different types) Conacity to eqilp plant (without TES)
Control System for solar field 600 sets

http://helioscsp.com/china-solar-concentrated-solar-power-value-chain/
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http://helioscsp.com/china-solar-concentrated-solar-power-value-chain/

6. Actualizacion del sector a nivel internacional
China — Estado de los proyectos de demostracion

= Top 6 solar CSP pilot projects expected to be finished earlier (surveyed by CSP Focus)

1. CGN Solar Delingha 50MW HTF Parabolic Trough CSP Project
2. Beijing Shouhang IHW Resources Saving Technology 100MW Molten Salt Tower CSP Project

» In 2014, project design began; Nov, 9th, 2015,construction started; Nov, 2016, field leveling workstarted, core
component procurement and main work construction began; May, 13th, 2017, structural construction of
administration building finished; Nov, 4th, 2017, tower completed; Jan. 2018, solar field construction to be
finished; Mar. 2018, solar island to be finished; June. 2018, steam generator to be installed; Aug. 2018, to be
connected to the grid

Qinghai SUPCON Solar Delingha 50MW Molten Salt Tower CSP Project

Northwest Electric Power Design Institute Hami 50MW Molten Salt Tower CSP Project
Power China Qinghai Gonghe 50MW Molten Salt Tower CSP Project

Yumen Xinneng 50MW Molten Salt Tower CSP Project

o v oA~ Ww

http://helioscsp.com/who-will-be-leading-china-1st-batch-20-concentrated-solar-power-pilot-projects-2/

PROTERMO
09/02/2018 GT Tecnologias de Concentracion 33 S |_ A R

"~ ¥ GOBIERNO  MINISTERIO
0 DEESPANA  DE ECONOMIA, INDUSTRIA
Y COMPETITIVIDAD ey
ESTATAI

vvvvvvvvvvvv



http://helioscsp.com/who-will-be-leading-china-1st-batch-20-concentrated-solar-power-pilot-projects-2/

6. Actualizacion del sector a nivel internacional
China — Planes de Promocion de CSP/STE

= Northwest Electric Power Design Institute eyes 7 GW Concentrated Solar Power in Xinjiang

» Chinese engineering group Northwest Electric Power Design Institute (NWEPDI) is proposing to build a giant 7.4 GW CSP park in
Akesai County, Xinjiang Uyghur Autonomous Region in north-west China

» NWEPDI is already constructing a 50 MW parabolic trough plant in Akesai as part of China’s first wave of state-sponsored CSP
development.

» NWEPDI has far more ambitious plans for Akesai. The developer has earmarked a 40-mile site where it plans to develop 2.1 GW
of capacity by 2025, CSP Plaza reported, following a meeting of local stakeholders. NWEPDI plans to build a further 5.3 GW in a
second development phase, the report said.

= China’s SPIC Shijiazhuang Dongfang Energy plans 2 GW concentrated solar power plant

» China’s SPIC Shijiazhuang Dongfang Energy said on Thursday it plans to build a high-tech solar power plant in Inner Mongolia
with capacity of 2 gigawatts (GW)
» The company is majority owned by state-owned State Power Investment Corp (SPIC).

http://helioscsp.com/northwest-electric-power-design-institute-eyes-7-gw-concentrated-solar-power-in-xinjiang/
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http://helioscsp.com/northwest-electric-power-design-institute-eyes-7-gw-concentrated-solar-power-in-xinjiang/

6. Actualizacion del sector a nivel internacional
China — Rioglass

RioHuan Concentrated Solar Power Ready to Serve Its Chinese Customers

= RioHuan, the Joint Venture between market leader Rioglass Solar and Tianjin Zhonghuan Electronics and
Information Group Co., Ltd. (TZG),

= brand-new facility in Hohhot, Inner Mongolia Autonomous Region

= About Tianjin Zhonghuan Electronics and Information Group Co., Ltd.
Tianjin Zhonghuan Electronics and Information Group Co., Ltd., one of the top 500 enterprises in China
and top 10 companies in Tianjin, is engaged in solar energy, semiconductors, telecommunications,
electronics products, etc. Solar energy business became the largest sector of TZ Group recently. This
business is undertaken by one of TZ Group’s subsidiaries, Tianjin Zhonghuan Semiconductor Co., Ltd.
(TZS), which is a Tianjin-based PRC listed company

http://helioscsp.com/riohuan-concentrated-solar-power-ready-to-serve-its-chinese-customers/
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http://helioscsp.com/riohuan-concentrated-solar-power-ready-to-serve-its-chinese-customers/

> So|a r 6. Actualizacion del sector a nivel internacional
t%  Concentra JORDANIA

Conclusion

CSP is the dispatchable form of solar, that can be turned on or off on
demand, supplying energy when needed

J Jordan has laid down the necessary policy and regulatory
. framework for renewable energy, and has already
CSP can use its own thermally stored solar energy to dispatch power attracted several commercial investments.
any time on demand.
-

CSP is well-suited for covering the recurring gaps in PV generation.
The gap that’s growing fastest is the evening peak period after the
\ sun sets. p,

> CSP will be one of our future options
for increasing RE share

http://atainsights.com/wp-
content/uploads/2018/01/Emad-

Resources
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http://atainsights.com/wp-content/uploads/2018/01/Emad-presentation.pdf

6. Actualizacion del sector a nivel internacional
AUSTRALIA

= The announcement of SolarRerserve’s Aurora Solar Energy Project came with the promise of 650
construction jobs, 50 ongoing positions and delivered an immediate boost in town prosperity

= SolarReserve is on schedule to start construction of Australia’s first commercial CSP plant in mid-2018 and
to begin generating power around the end of 2020, CEO Kevin Smith has told CSP Today.

= A few things still need to be finalized, including debt-equity structure, contractors, and water and
electricity connections to the plant, Smith said.
» 150 MW Aurora project
» 240m tower

» 30 months to build and will generate 495 GWh/y of electricity

http://helioscsp.com/how-the-port-augusta-community-helped-repower-the-town-with-concentrated-solar-power/

http://helioscsp.com/australias-first-concentrated-solar-power-plant-on-schedule-to-open-in-2020/
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http://www.solarreserve.com/en/global-projects/csp/aurora
http://helioscsp.com/how-the-port-augusta-community-helped-repower-the-town-with-concentrated-solar-power/
http://helioscsp.com/australias-first-concentrated-solar-power-plant-on-schedule-to-open-in-2020/

6. Actualizacion del sector a nivel internacional
Sud Africa — ESKOM - Redstone

Eskom to sign Redstone Concentrated Solar Power in South Africa

= Atthe Energy Indaba in Johannasburg, South Africa’s new Energy Minister, David Mahlobo announced that he has
now signed off on the 27 outstanding renewable energy contracts that the state-owned electricity company Eskom
has failed to honor for a year and a half, including Redstone.

= Redstone, the 100 MW tower project from ACWA Power and SolarReserve is one of the 27 long-delayed renewable
energy Power Purchase Agreements (PPAs). The Concentrated Solar Power (CSP) project includes 12 hours of thermal
energy storage for delivering dispatchable power after dark

= Bhula said that ACWA Power will likely sign at slightly under the original price per kilowatt hour of energy delivered,
which unlike an intermittent renewable like PV or wind, includes up to 12 hours daily of thermal energy storage that
would enable Eskom to dispatch power on demand

= |tis widely rumored that Mahlobo has already quietly made a deal for at least 7 gigawatts of Russian nuclear plants at
nearly twice the price per kWh of the renewable contracts

S Africa's Eskom gets green light for renewable PPAs

= it was not revealed whether the power sale rates for the projects would be renegotiated below a cap of ZAR 0.77
(USD 0.064/EUR 0.051) per kWh, as previously announced.

http://helioscsp.com/eskom-to-sign-redstone-concentrated-solar-power-in-south-africa/
https://renewablesnow.com/news/s-africas-eskom-gets-green-light-for-renewable-ppas-600631/?utm_source=Renewables+Now_subscribers+and+newsletter&utm_campaign=18d8c4ab91-

Renewables_Now_The_Daily_Newsletter_15_06_15_2017&utm_medium=email&utm_term=0_990771841c-18d8c4ab91259620073/ ()

= ¥ GOBIERNO  MINISTERIO
’ DEESPANA  DE ECONOMIA, INDUSTRIA
Y COMPETITIVIDAD o

IIIIIIIII
IIIIIIIIIIII

09/02/2018 GT Tecnologias de Concentracion 38 S l_ A R



http://helioscsp.com/eskom-to-sign-redstone-concentrated-solar-power-in-south-africa/

6. Actualizacion del sector a nivel internacional
Sud Africa — Bokpoort - Récord de Producciéon

Bokpoort breaks a Concentrated Solar Power record

= the 27th November 2017, the plant clocked production of 1009.31 MWHh in a single day. This is the
highest production ever over a single 24 hour period

= 1000 MWh per day which is equivalent to 20 hours of full load operations (with a 50MW turbine and a
9.3 hour storage system) akin to base-load technologies

= Bokpoort has set a new African record of 161 hours of continuous operations for a renewable plant, with
day & night production in March last year and now topping that by setting a new record for the highest
daily production is truly amazing. The plant has also recently achieved 100% of its base case production
expectations

= The lkheis community in the Northern Cape are the direct benefactors with 1,300 jobs created during
construction, with 62 permanent jobs now in full operation, doubling that if plant services are
considered. In addition, 20 local learners have also been employed to develop into skilled plant operators
and maintainers with the aim of having the plant run by majority local 'kheis municipality residents within
the next few years

http://helioscsp.com/bokpoort-breaks-a-concentrated-solar-power-record/
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http://helioscsp.com/bokpoort-breaks-a-concentrated-solar-power-record/

6. Actualizacion del sector a nivel internacional
Alemania

Germany’s DLR targets 40% cost reduction for molten salt storage for Concentrated Solar Power

= DLRis currently testing a new single tank molten salt storage concept using stratification where materials
of differing temperatures form layers

= The new concept has the commercial benefit of not requiring a second tank...and of being able to replace
much of the salt with a comparatively inexpensive filler. The researchers are using the tank to test
various fillers made of ceramics or rock that are even more cost-efficient in storing energy

= The TESIS facility will also enable industrial partners to define conditions under which they wish to test
valves and solar receiver tubes and control the measurement techniques used

= The construction and commissioning of the test facility took 14 months. The project received
approximately 3.5 million euros (54.2 million) in funding from the German Federal Ministry for Economic
Affairs and Energy (BMWi) and is partly financed by DLR

http://helioscsp.com/germanys-dlr-targets-40-cost-reduction-for-molten-salt-storage-for-concentrated-solar-power/
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http://helioscsp.com/germanys-dlr-targets-40-cost-reduction-for-molten-salt-storage-for-concentrated-solar-power/

“ So|a r 6. Actualizacion del sector a n.lv?.l mterna}aonal
tN  Concentra USA - Flexibilidad y Firmeza

= Concentrating Solar Power Could Provide the Flexibility and Reliability the U.S. Electric Grid Needs

SunShot CSP Progress and Goals

The office’s 2030 cost targets for CSP peaker (<6 hours of storage) and
baseload (>12 hours of storage) plants will help the solar industry stay on pace.

CSP Can Be Customized to Meet Diverse Needs

PEAKER INTERMEDIATE BASELOAD

(<6 hours of storage) (9 hours of storage) (>12 hours of storage) PEAKER BASELOAD
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https://energy.gov/eere/articles/concentrating-solar-power-could-provide-flexibility-and-reliability-us-electric-grid
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https://energy.gov/eere/articles/concentrating-solar-power-could-provide-flexibility-and-reliability-us-electric-grid
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,5 : Solar 6. Actualizacion del sect.or a nivel internacional
'#8  Concentra The Future of CSP: Dispatchable Solar Power
SolarDynamics
Decarbonizing the Power Sector
» RE“EWEI:II'E deplﬂyment driuen b"|_||" FIGURE E5S-B. PROPOSED RENEWABLE
both Federal and State policies S S i
Federal PTC & ITC drive economics
Federal PTC drives wind.
State policies and RPS mandates
drive PV deployment
* Western states proposing more
aggressive RPS targets A
California 100% by 2045 :::EEE:E
Nevada 80% by 2040 100% by 2045
New Mexico 80% by 2040
e The Duck Curve problern occurs in https://www.ises.org/webinars/402
; RPS GOAL
2020 when CA achieves 33% RPS. RAPS STANDARD
PROPOSED INCREASE RMO L TS| e 2,
09/ Source: SNL - S&P Global Market Intelligence A R i ’1‘ DEER AR o e %ﬂ



https://www.ises.org/webinars/402

6. Actualizacion del sector a nivel internacional
The Future of CSP: Dispatchable Solar Power
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SolarDynamics

APS 2017 Peaking RFP TOD Periods and SAM Optimized DSP Dispatch Model

Time of Day Relative Net Load Heat Map
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Time of Day Relative Net Load Heat Map
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_(a) APS Peaking Capacity TOD Periods |
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APS TOD Periods CF % of Gen
More Preferred (5 hrs) 91% 36%
Preferred 83% 46%
Less Prefered 25% 17%
- No Must Take 0.1% 1%

(b) SAM DSP Plant Output _

This shows the
modeled output of a
DSP plant optimized
for a specific TOD
schedule requested by
Arizona Public Service
(APS).

= The plant achieves
very high capacity
factors during the
more preferred and
preferred TOD
periods.

= Approximately 82%
of the total energy
from the plant is
delivered during
these periods.

Sargant 8 Lundy \\\\\\\\\\\\\\\

Morse Associates

Slide 12

BI S

1/23/2018

https://www.ises.org/webinars/402

B\

£
b

?

OBIERNO

G N MINISTERIO
DE ESPANA

DE ECONOMIA, INDUSTRIA
Y COMPETITIVIDAD

AR

AGENCIA
ESTATAL DE
INVESTIGACION



https://www.ises.org/webinars/402

6. Actualizacion del sector a nivel internacional
USA - Glasspoint EOR

= Aera Energy, one of California’s largest oil and gas producers, and GlassPoint Solar, the leading supplier of
solar energy for the oil and gas industry, announced plans to build California’s largest solar energy project.

= Location: Belridge oilfield west of Bakersfield
= Belridge Solar will consist of an 850 MW, solar thermal facility
= The project is expected to start producing steam and electricity as early as 2020

http://helioscsp.com/glasspoint-to-build-californias-largest-concentrated-solar-power-csp-project/
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http://cts.businesswire.com/ct/CT?id=smartlink&url=http://www.aeraenergy.com/&esheet=51722658&newsitemid=20171129006025&lan=en-US&anchor=Aera+Energy&index=1&md5=e0b2ee7948f7893e9e62700b49b178a3
http://cts.businesswire.com/ct/CT?id=smartlink&url=http://www.glasspoint.com/&esheet=51722658&newsitemid=20171129006025&lan=en-US&anchor=GlassPoint+Solar&index=2&md5=28dfba9938bda41137fd1f5d48e94c2e
http://helioscsp.com/glasspoint-to-build-californias-largest-concentrated-solar-power-csp-project/

6. Actualizacion del sector a nivel internacional
USA - PV para aprovechar el spillage

Sandia scientists find the optimal way to mop up surplus solar flux on Concentrated Solar Power towers

= Excess solar flux could be harnessed and used to generate additional electricity at a tower CSP plant, by
cladding part of the tower containing the receiver with photovoltaic (PV) panels, according to Sandia
scientist Cliff Ho. He found that adding PV on the tower could generate over 10 MW, or 10% of the total
capacity of a 100 MW CSP plant.

= One use for additional direct electric power from PV would be to supply onsite energy needs

= The Sandia team found they were able to achieve the lowest overall LCOE values for the additional
electricity by using a combination of low cost silicon PV cells for regions of the lowest solar irradiance
(about 10 to 50 kW per square meter), and multi-junction cells plus active cooling in the higher
irradiance regions.

http://helioscsp.com/sandia-scientists-find-the-optimal-way-to-mop-up-surplus-solar-flux-on-concentrated-

solar-power-towers/ PROTERMO
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http://helioscsp.com/sandia-scientists-find-the-optimal-way-to-mop-up-surplus-solar-flux-on-concentrated-solar-power-towers/

S | 6. Actualizacion del sector a nivel internacional
o oliar
'#8  Concentra USA - Desaladoras & CSP/STE

= The Solar Energy Technologies Office of the US
Department of Energy announced that it
’////ﬂéggého:g g L] anticipates making available up to $15 million for
_gun seven to ten projects that study early-stage
technologies, with the prospect of using solar
thermal to reduce the cost of desalination

=  http://helioscsp.com/us-to-invest-15-million-to-
concentrated-solar-power-desalination-technologies/
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http://helioscsp.com/us-to-invest-15-million-to-concentrated-solar-power-desalination-technologies/

e: Sola r 6. Actualizacion del sector a nivel internacional
N Concentra Saudi Arabia - Fresnel

= A 124kWst linear Fresnel system, supported by Soltigua together with its project partner IRIS
Technologies, is in the successful commissioning in Saudi Arabia recently, which marks another step
towards green energy in the MENA region.

= Soltigua provides both the linear Fresnel and a containerized Balance of Plant for the solar system. And

the system will be used by the KFUPM University to heat air up to 200C to run a desiccant wheel for air
dehumidification

http://helioscsp.com/saudi-arabia-linear-fresnel-system-concentrated-solar-power-commissioned-successfully/
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http://helioscsp.com/saudi-arabia-linear-fresnel-system-concentrated-solar-power-commissioned-successfully/

6. Actualizacion del sector a nivel internacional
CHILE

Korean firm plans 1-GW of PV and Concentrated Solar Power complex in Chile

=  South Korean energy firm Andes Green Energy plans to build a 1,000-MW solar park in Chile that would
use both conventional photovoltaic (PV) panels and solar thermal power technology

= The so-called Bundang-Gu Calama project will be realised in the Antofagasta region for a total cost of USD
4.5 billion (EUR 3.8bn), Cristian Lincoqueo, head of sustainability at Andes Green Energy’s Chile unit, said
as cited by the news agency.

= Of the total capacity, some 700 MW will come from PV panels and the remaining portion will make up a
concentrating solar power (CSP) plant with a storage system. The plan is to sell the generated electricity
through bilateral contracts to mining companies in the region.

https://www.bloomberg.com/news/articles/2017-10-13/korean-company-planning-4-5-billion-solar-
project-in-chile

http://helioscsp.com/korean-firm-plans-1-gw-of-pv-and-concentrated-solar-power-complex-in-chile/
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https://www.bloomberg.com/news/articles/2017-10-13/korean-company-planning-4-5-billion-solar-project-in-chile
http://helioscsp.com/korean-firm-plans-1-gw-of-pv-and-concentrated-solar-power-complex-in-chile/

: Sola r 6. Actualizacion del sector a nivel internacional
"X Concentra ITALIA

= QOctober 5th 2017, in Ottana (Sardinia), the opening
ceremony of the first Italian CSP plant, powered solely
by solar power without any contribution of fossil fuels

= The solar park, built with Italian technology developed by
#CSP-F srl, consists of 9000 square meters of mirrors
capable of delivering up to 5 MW of peak thermal
power.

= The solar field is based on the Linear Fresnel technology
and uses oil as heat transfer fluid

http://www.sardegnaricerche.it/documenti/13 493 20151015100905.pdf
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https://www.linkedin.com/pulse/ottana-csp-power-plant-openening-ceremony-marco-vettori
http://www.sardegnaricerche.it/documenti/13_493_20151015100905.pdf

: Sola r 6. Actualizacion del sector a nivel internacional

Levelised cost of storage (LCOS) quantify
discounted cost of discharged electricity

Method

https://www.youtube.com/w * Investment cost + Charging cost

atch?v=hJX59Ee-30U + Construction time « O&M cost
+ Replacement cost / interval

$ Investment cost + Operating cost + Disposal cost
LCOS = — .
MWh Electricity discharged
+ Round-trip efficiency + Cycle life * End-of-life cost or
« Depth-of-discharge « Calendar life residual value
+ Annual cycles + Degradation

} Application-specific LCOS are appropriate to compare storage technologies

Source: Mayr, F. & Beushausern, M. How to deterrming meannglul, comparalie costs of energy storage (2016). www.aspricurm -group.coen
Lazard's Levadized Cost of Storage Analysis—Version 1.0 {2017). www lszard.com/media/d50338/Tazard - levedized-cost-of -storsge-version-30.pd

Imperial College J\O Storage Lab Grantham Institute
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https://www.youtube.com/watch?v=hJX59Ee-30U
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6. Actualizacion del sector a nivel internacional
BATERIAS

LCOS analysis is complex — here are some of
the things to be aware of
Method
+ LCOS vs LCOE
https://www.youtube.com/w + Round-trip efficiency T Taes
atch?v=hJX59Ee-30U = 3004 T
> x ;
.§ 2501 ;;)clou;e;;) Charging i Location-specific
QT 200. d
'é - disc:Le:r:?ing
& § 1501 Replacement _ ——
:E 500 EPEd SO D VaNRDS Construction time Degradation
é Project duration  Cycle / Calendar life
~ o Allincluded? Discount rate
Investment Operating Disposal Other Total
cost cost cost cost LCOS
} Check and challenge LCOS methodology and inputs
Source: Mayr, F. & Beushausen, H. How to dete e meaningiul, comparable costs of energy storage (2016). www.apricuin-group.corr
Lazard's Levelized Cost ol Storage Analysis—Verson 1.0 {2017). wene lszard comimedia/d503138/Jszard -levelizad-cost-of-storsge-version-30pd!
Imperial College #% Storage Lab Grantham Institute .
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https://www.youtube.com/watch?v=hJX59Ee-30U
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6. Actualizacion del sector a nivel internacional
BATERIAS

https://www.youtube.com/w
atch?v=hJX59Ee-30U

Gravity Storage is most cost-effective at
anticipated cost and performance

Result
800

700

500
400

Levelised Cost of Storage ($/MWh)

100

300 -
200 -

Bulk St
» Duration: 8 hours
« Cycles: 330 p.a.

* P-elec: 30 $/MWh $562
* Disc. rate: 8%
$327
$208
$148
Gravity Pumped Compressed Lithium- Sodium-
Storage Hydro Air ion sulfur

P-elec
» Replace
= Opex
= Capex

T Lazard,
12016

Combination of low specific energy cost and moderate specific power cost
represent key advantage for Gravity Storage

ource: Schmidt, O. Levelised Cosz of Stor
https://www.storage-lab.com/levelized-

Imperial College
London

age - The Case of Gravity Storage. Imperial College Consultants and Storage Lab (2017)

ost-of-storage

l\q Storage Lab

Grantham Institute 6

‘ Climate Change and the Emviroament
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https://www.youtube.com/watch?v=hJX59Ee-30U

AGENDA

- PLATAFORMA TECNOLOGICA DE ENERGIA SOLAR DE CONCENTRACION

1. Informacion General de la Plataforma Tecnologica
2. Presentacion de I+D+i
A. CENER:
1. Outcomes and Features of the Inspection of Receiver Tubes (ITR) System for Improved O&M in
Parabolic Trough Plants
2. Scalable Heliostat Calibration System (SHORT) - How to Calibrate Your Whole Heliostat Field in a
Single Night
B. PSA:
1. Banco de pruebas para llevar a cabo tests de vida de juntas flexibles y ball joints.
2. Ultima situacion de las lineas prioritarias de 1+D+i. Implementation Plan.
Presentacion de los datos de generacion termosolar de 2017. Récord histdrico en Espana.
Acciones de promocion de la tecnologia termosolar en el proceso de la Ley de Transicion Energética.
5. Presentacion del alcance del Estudio de Valor de CSP/STE contratado al consorcio ADAYC + MRC dentro
del marco de subcontrataciones de Solar Concentra.
6. Actualizacion del sector a nivel internacional.

B W

7. Ruegos y Preguntas.
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Concentra

« Solar
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Muchas gracias

diegocrespo@protermosolar.com
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solarconcentra@protermosolar.com
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