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= Shortage of energy ?
= 25 cm crude oil annually on the hole surface of earth

= 2 millions barrels per square kilometer
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Concentrating Solar Power (CSP)
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ABENGOA Solar — San Lucar Solar Energy Dev. Cent. SEDC Sierra SunTower 5 MW:
PS20 150 000 m2 Negev, Israel 4-6 MW 24.000 Heliostats
Temperatures 250-300 °C
SteamPressure 45 bar

Solar Power Complex Ivanpah Temperatures 440° C
SteamPressure 60 bar

CA, USA - 400 MW geplant
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= Collector surface 501 m2 of
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= Back-up by natural gas

= Heating and cooling, process
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= Humidity control of piano
»action“ department
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Renewable E ies for Desalination: why CS

Power Supply Profile - Wind + Fossil Backup Power Supply Profile - PV + Fossil Backup Power Supply Profile - CSP Hybrid
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Wind PV CSP
Desalination plants require continuous operation
- Conflict with the intermittent nature of renewable energies
- CSP offers the option of thermal energy storage (TES)
-> Hybrid operation is possible in the same power block (no “shadow power plant” required)

A fair technology comparison has to be carried out by definition of a load profile!
- To Wind and PV cost, storage (if available) and back-up cost have to be considered
- Grid import is not for free

I
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CSP-Desalination Plants: CSP-MED

Combined Heat & Power

7 Interdependent Operation
Solar Field > Storage
=7 Site constrains for the CSP plant :
|
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2006 TRANS-CSP Study of DLR
2007 DESERTEC White-Book for EU-MENA

2008 Mediterranean Solar Plan (MSP bzw. PSM)
Union for the Mediterranean (UfM bzw. UpM)

2009 DESERTEC Foundation and Dii GmbH
2010 MedGrid (TransGreen), FoSG, ...

2011 Morocco Solar Plan MASEN 2 GW - 2020
2011 HELIOS Griechenland 10 GW (PV)

2011 VAE MASDAR City, Shamsl and Noor 1
2012 Saudi Arabia 41 GW (25 GW CSP) — 2032
2013 Kuwait Solar Plan 2 GW ++
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= MED-CSP www.dlIr.de/tt/med-csp
= TRANS-CSP www.dIr.de/tt/trans-csp
=  AQUA-CSP www.dIr.de/tt/agua-csp

= MED-CSD www.med-csd-ec.eu/eng/

= MENA Regional Water Outlook www.dIr.de/tt/menawater

= Financing concentrating solar power in the Middle East and North Africa —
Subsidy or investments? Energy Policy 39 (2011) 307-317
http://dx.doi.org/10.1016/j.enpol.2010.09.045

= Solar electricity imports from Middle East and North Africa to Europe
Energy Policy 42 (2012) 341-353
http://dx.doi.org/10.1016/j.enpol.2011.11.091
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Thank you very much for your attention!

Jurgen Kern

DLR German Aerospace Center
Institute of Technical Thermodynamics
System Analysis and Technology Assessment
P4 juergen.kern@dlr.de

B +49 711 6862 8119
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