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Concentrating solar power
Technologies

The most commonly described technoligies are:

1. Parabolic trough (or ’solar farm’); large fields of parabolic trough solar collectors deliver steam to a rankine cycle power plant.

2. Central receiver electric generating plants (or ’power tower’); a central tower surrounded by a large array of heliostats. Heliostats are flat mirrors that track the sun. Central receivers can achieve higher temperatures and therefore higher efficiencies than parabolic troughs.

3. Parabolic dish.

Concentrating solar collectors can only focus the sun’s direct radiation. As a result such plants will only perform well in very sunny arid and semi-arid areas. Although the tropics have high solar radiation, high diffuse radiation and long rainy seasons make these regions less attractive for these technologies. The best regions are Mediterranean countries, Middle East, Southwestern USA, Northern Mexico, the Andean Plateau, North-Eastern Brazil, Australia, India and Southern Africa. 

Of the solar thermal electric generating technologies, the parabolic trough technology is considered the most proven. Nine such plants (named SEGS, Solar Electric Generating Systems), size range 14 - 80 MW, were built in California in the 1980’es, all still in operation in 1999 (ref. 18).
All SEGS were hybrid solar/natural gas plants, allowing the plants to be fully dispatcable. The fossil fuel backup may be either a simple steam cycle (coal or gas) or a natural gas combined cycle.
Technology data

Technical life-time: 

25 years (ref. 18+27).

RECaBS default value: 25 years.

Utilization: 

4380 hours/year (ref. 18)

2450 hours/year in 2003 and 4820 hours/year in 2013
 (ref. 27).

RECaBS default values: 4000 hours/year (2010) and 4800 hours/year (2025).

Investment costs

Ref. 18 estimated future costs of solar thermal power systems by two methodologies, engineering estimates and experience curves, and arrived at equivalent results:
[image: image1.emf]Medium-term

Long-term

Capacity MW 200 200

Power cycle net efficiency % 32.6 34.7

Load duration, solar hours/year 2199 2313

Load duration, fossil hours/year 2181 2067

Investment costs USD/kW 2055 1855

O&M USD/MWh 9.40 7.50


Parabolic trough, simple steam cycle
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Long-term

Capacity MW 100 200

Power cycle net efficiency % 35.6 39.0

Load duration, solar hours/year 3942 4380

Load duration, fossil hours/year 438 0

Investment costs USD/kW 2872 1836

O&M USD/MWh 12.00 6.00


Central receiver, simple steam cycle with thermal storage

The parabolic trough is selected as BAT. Also, in lack of other data, medium-term and long-assumed are assumed to be 2010 and 2025.

Converting the above prices to EUR in 2006 prices yields:
	 
	 
	2010
	2025

	Investment costs
	EUR/kW
	2227
	2010

	O&M
	EUR/MWh
	10.19
	8.13


Concentrating solar power is projected to cost (ref. 10, page 232), price level 2003:

2005: 2000 - 2300 USD/kW

2030: 1700 - 1900 USD/kW

2050: 1600 - 1800 USD/kW

Converting the figures to EUR (price level 2006) and also interpolating linearly between years give the following prices:

2010: 
1.91 – 2.18 M€/MW; medium 2.0 M€/MW

2025: 
1.73 – 1.95 M€/MW; medium 1.8 M€/MW

Installed system cost (ref. 27, price level 2003):

2003
2.8 M$/MW (= 2.75 M€/MW, 2006 price level)

2013
2.8 M$/MW

Since ref. 10 is more recent than ref. 18 and 27, the investment figures of ref. 10 have been selected as default values.

Operation and maintenance

O&M (ref. 27, 2003 prices), all O&M costs referred to as fixed:
2003
60,000 USD/MW/year

2013
35,000 USD/MW/year (including thermal storage)

Equivalent to 42,000 EUR/MW/year in 2010 (2006 price level).

RECaBS default value: 40,000 EUR/MW/year in 2010 and 2025. 
Generation costs

The nine SEGS plants achieved cost reductions from 0.24 to 8 USD/kWh (ref. 18)
.

Current costs are about 0.10 USD/kWh and are expected to fall to about 0.072 USD/kWh by 2050 (ref. 10, page 226).
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� The much higher load duration in 2013 is due to the introduction of thermal storage.


� An experience curve analysis gave a progress ratio of 0.848, i.e. the costs were reduced by 15.2% by doubling cumulative production.
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