
Centrales termosolares en operación a nivel mundial
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Evolución de la potencia instalada y 
segmentación por tipo de tecnología 
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Tecnología Potencia Instalada (MW) %
Colectores Cilindro 
Parabólicos

2220 96,4%

Fresnel 31 1,4%
Torre - Vapor 30 1,3%
Torre - Sales Fundidas 20 0,9%
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Curva de producción mensual. A lo largo de los 3 
últimos años la generación muestra curvas muy 

similares
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Comparativa de generación 2016 vs 2017
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1. Pico mensual cercano a 900GWh
2. Récord contribución puntal – 9,4%
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Evolución de la potencia instalada y 
segmentación de electricidad generada por 

tipología de tecnología 

Generación de electricidad en 2016 = 3.400 GWh

Colector Cilindro Parabólico Torre - Vapor Torre - Sales
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Curva de producción mensual. A lo largo 
de los 2 últimos años la generación 

muestra curvas muy similares
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Fuente: Form EIA-923 detailed data. U.S. Energy Information Administration



Las curvas de Generación mensual muestran 
diferencias, siendo más “picuda” en España, y más 
achatada en USA, por la proporción de centrales de 

torre y, en menor medida, por efecto de la latitud
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Evolución de la producción termosolar en los últimos 8 años
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Los sistemas lineales en latitudes como la española muestran 
una producción muy desequilibrada entre verano e invierno:
Producción global diaria:
- Día bueno en verano: 34 GWh
- Día bueno en invierno: 7 GWh
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Solana Generating Station– Net 
Electricity Generation

▪ Colectores Cilindro Parabólicos
▪ NREL Estimated Electricity Generation MWh/yr = 944.000
▪ Solar Field Aperture Area = 2.200.000 m2
▪ Potencia Instalada = 250MW
▪ Almacenamiento = 6h

Fuente: Form EIA-923 detailed
data. U.S. Energy Information
Administration
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Ivanpah 2 Ivanpah 1 Ivanpah 3 Cum Iv2 Cum Iv1 Cum Iv3

▪ Torre – generación directa de vapor
▪ NREL Estimated Electricity Generation MWh/yr = 1.080.000 / 3 = 360.000
▪ Solar Field Aperture Area = 2.600.000 m2
▪ Potencia Instalada = 377MW
▪ Almacenamiento = 0h

Ivanpah– Net Electricity Generation

Fuente: Form EIA-923 detailed
data. U.S. Energy Information
Administration



Crescent Dunes Solar Energy Project 
(Tonopah)– Net Electricity Generation
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▪ Torre – Sales Fundidas
▪ NREL Estimated Electricity Generation MWh/yr = 500.000
▪ Solar Field Aperture Area = 1.200.000 m2
▪ Potencia Instalada = 110 MW
▪ Almacenamiento = 10h

Fuente: Form EIA-923 detailed
data. U.S. Energy Information
Administration
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Nevada Solar one (NSO) – Net Electricity 
Generation

▪ Colectores Cilindro Parabólicos
▪ NREL Estimated Electricity Generation MWh/yr = 134.000
▪ Solar Field Aperture Area = 357.200 m2
▪ Potencia Instalada = 72 MW
▪ Almacenamiento = 0,5h

Fuente: Form EIA-923 detailed
data. U.S. Energy Information
Administration
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Mojave Solar Project– Net Electricity 
Generation

▪ Colectores Cilindro Parabólicos
▪ NREL Estimated Electricity Generation MWh/yr = 600.000
▪ Potencia Instalada = 250 MW
▪ Almacenamiento = 0h

Fuente: Form EIA-923 detailed
data. U.S. Energy Information
Administration
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Genesis Solar Energy Project– Net 
Electricity Generation

▪ Colectores Cilindro Parabólicos
▪ NREL Estimated Electricity Generation MWh/yr = 580.000
▪ Potencia Instalada = 250 MW
▪ Almacenamiento = 0h

Fuente: Form EIA-923 detailed
data. U.S. Energy Information
Administration



Martin Next Generation Solar Energy 
Center (MNGSEC) – Net Electricity 

Generation
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▪ Colectores Cilindro Parabólicos
▪ NREL Estimated Electricity Generation MWh/yr = 155.000
▪ Potencia Instalada = 75 MW
▪ Almacenamiento = 0h

Fuente: Form EIA-923 detailed
data. U.S. Energy Information
Administration



SEGS Plants Net Electricity Generation
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Central Tec MW

SEGS III PT 30

SEGS IV PT 30

SEGS V PT 30

SEGS VI PT 30

SEGS VII PT 30

SEGS VIII PT 80

SEGS IX PT 80

Fuente: Form EIA-923 detailed
data. U.S. Energy Information
Administration
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0,15 EUR/kWh
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Sudáfrica (100MW) + China (10MW) fueron los 
únicos países a nivel mundial en los que hubo 

incremento de potencia instalada de CSP en 2016
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Proyecto Provincia PM MW Tecnología
Almacenamiento

(h)
Propietario EPC Contractor

KaXu Solar 
One

Northern Cape 2015 100 PT 2,5 Abengoa Solar (51%) 
IDC (49%)

Abener / Teyma

Bokpoort Northern Cape 2016 50 PT 9,3
ACWA Power Solafrica

Bokpoort CSP Power Plant
(Pty) Ltd

Acciona / Sener / TSK

Khi Solar One Northern Cape 2016 50 T - Steam 2 Abengoa Solar (51%) 
IDC (49%)

Abener / Teyma

Xina Solar One Northern Cape 2017 100 PT 5 Abengoa Solar Abener / Teyma
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India alberga en el desierto del Rajasthan la 
mayor planta del mundo de tecnología 

linear Fresnel

03/05/2017

Proyecto Region PM MW Tecnología Almacenamiento (h) Propietario EPC Contractor

Dhursar Rajasthan 2014 125 LF 0 Reliance Power Areva

MEIL Green 
Power

Andhra 
Pradesh

2014 50 PT 0
Megha Engineering
and Infrastructure

Godawari
Solar Project

Rajasthan 2014 50 PT 0
Megha Engineering
and Infrastructure

Lauren-Jyoti
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“Shams” means “Sun” in Arabic

Masdar (80%) and Total (20%)

Shams 1 (100 MW) is a successful example of an unique concept, which combines the 
parabolic trough technology with the well-established power generation technologies 
operated at 540°C live steam temperature, by means of supplementary gas heaters.

Shams 1 is located in the middle of the desert approx. 120 km south west of the city of Abu Dhabi, the plant has to face atmospheric 
challenges like the high dust concentration, wind storms, and high ambient temperature. 

Despite the very challenging environment, the budgeted target has been exceeded in the first two years of operation. 



View of the internal wind breaker

Ambient challenges:

• High Humidity 
• High ambient temperature
• Fog and clouds
• Access to water
• Sand storms and dunes

Dust results in relatively low DNI (operator has no influence on this). Dust increases the 
mirror soiling rate, decreasing the average reflectivity of the mirrors quicker.

An intense cleaning schedule  (7 days a week) is in place to reduce the effect. Cleaning 
factor above 97% is regularly maintained.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

0 398 0 0 0 947 0 0 0 0 1,345
0 122 336 350 82 2,123 3,310 1,634 86 20 0 162 8,225

Energy lost due to Wind [MWhe]
Shams

2015
2014
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High wind speed episodes, even up to 128 km/h, have a 
negative impact in the plant generation. Summer months 
are the windiest.

A wind breaker and locking mechanism have been 
installed to maximize the operation hours and protect 
the solar field in high wind speed episodes. As a result, 
the generation impact due to these scenarios has been 
reduced by almost 7 GWh from 2014 to 2015.



Even though there are of course daily routine challenges, unreliability, operation errors, 
solar field dirtiness factor, etc. have been maintain in healthy values, resulting in the 
compliance with the expected generation plan. 

Generation targets have been exceeded since the hand over of the plant at the 
beginning of 2014.

2014 2015 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec y. t. d.

Real Net Gen. Shams (MWh) 214,943 216,483 10,550 17,564 14,518 19,279 25,728 25,526 20,058 21,219 154,443

Expected Gen. (MWh)

(O&M Plan)
196,299 210,008 9,892 16,011 17,409 20,234 23,581 16,211 17,049 17,441 18,517 21,042 18,178 17,598 213,162

Real Net Gen vs O&M Plan 109% 103% 107% 110% 83% 95% 109% 157% 118% 122% 112%

Real DNI vs. TMY (%) 110% 104% 106% 113% 84% 100% 102% 137% 108% 115% 107%

2016 Net Generation Vs Net Expected Generation [MWh]
Shams
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China ya tiene en operación una planta de Torre 
de Sales Fundidas de 10MW, la cual es la primera 

fase, de 1 de los 20 proyectos de demostración
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Proyecto Estado PM MW Tecnología Almacenamiento (h) Propietario EPC Contractor

SunCan
Dunhuang 10 
MW Phase I

Operational 2016 10 T – MS 15 Beijing Shouhang IHW SunCan
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❖ Marruecos, Argelia, Egipto cuentan además con instalaciones ISCC de alrededor de 20 
MWe

❖ Hay otra instalación ISCC en Italia de 5 MWe de carácter experimental. CCP-MS con 8h 
de almacenamiento

❖ Hay otra central termosolar hibridada con biomasa en Tailandia de 5MWe

Otras Instalaciones



Muchas gracias por su atención


