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Concentrating Solar Technologies
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Vorführender
Präsentationsnotizen
In photovoltaic, the sunlight is directly converted to electricity using semiconductors. The photons create excited electrons and remaining holes which are separated and hence a voltage is buildup.

The principle in concentrating solar power is different. Here, heat is produced by concentration and absorption of solar radiation.

This heat can be used, similar to the heat produced in a fossil of nuclear power plant, to drive a turbine and generate electricity.

In contrast to PV, in CSP there is the possibility to store the heat economically in a thermal heat storage before transforming it to electricity.




Concentrating Solar Technologies

=
Iy
=
2
=
=
(NN}
™
£
@
=
[ \ —
B >0 . Collector (C=1)
3 \ — Collector (C=10)
10 — collector (C=70) ||
\ — Collector (C=1000)
0 ! ! !
0 100 200 300 400 500 600 700 800 900 1000

Temperature [°C]

Solar Concentrating Technology is able to produce clean PROCESS HEAT at any temperature
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Direct Qnd diffuse Ra_diation
mWatt to some 100 MW
everywhere (roof top etc.)
700 — 2000 full load hours
external (e.g. gas turbine)
227 GW

0,03 - 0,13 €/kWh

Direct Radiation

10 MW to some 100 MW

flat unused land

2000 — 7000 full load hours
therm. Storage / fossil backup

5 GW

0,06 — 0,20 €/kWh
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Thermal Storage vs. Electric Storage

CSP with thermal storage and fossil back provides reliable dispatchble power
at no additional cost
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CSP only suitable in areas with high direct normal radiation
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Market forecast CSP 2025
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Cost for CSP and PV have dropped strongly with their deployment
» CSP deployment is smaller than PV today, thus it still has higher costs
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CSP Market Perspectives until 2025

« Estimated installed capacity until 2025: 10 - 20 GW (plus 5-15 GW)

 Accumulated investment in CSP until 2025
25 — 75 Billion EUR

 Annual Volume on O&M Contracts in 2025:
1 — 2 Billon EUR per Jahr

» Additional Capacity in the field of process heat
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High shares of cheap Wind and PV capacity lead to a strongly fluctuating
residual load that need to covered by other technologies
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PV and CSP

» Two technologies that complement each other perfectly in many regions of the world, in particular if large shares

fossil fuel can not be used

Scenario for Electricity Supply for North Africa for 2015
based on high shares of renewable energies *
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Conclusions

* PV and CSP with storage and hybridization are complementary technologies:
* PV: provides power,

* CSP: Energy + secured power
* PV market is booming since today often the most cost-effective option

* CSP is at the beginning of the learning curve:

further cost reduction is expected
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