RECaBS, 2007.10.25
Small-scale hydropower
Technologies

The dividing line for categorisation of small-scale and large-scale hydro differs form country to country, but generally it ranges from 10 to 30 MW (ref. 10). Small-scale hydropower may be further categorized into mini, micro (e.g. below 300-400 kW) and pico (e.g. below 5 kW). 
Small-scale hydropower is normally the run-of-river design, which does not interfere significantly with river flows. There are two main differences. First, there is no water storage other than the limited amount required to submerge the intake pipe. Second, there is no alteration of downstream flows, since all diverted water is returned to the stream below the powerhouse. 
Such projects are common for: Large flows in flat river reaches; flows where a large head is obtainable; installed capacities and required energy outputs below the maximum potential for the site; rivers with major sediment and/or bed loads; sites unsuitable for dam construction.

Run-of-river plant can often not operate in low flow seasons, when located on a seasonal river. Thus capacity factors can be quite low (8% on average in China, for example) and thus may require alternative energy generation back-up.
Technology data

Technical life-time: 
50 years or more 
(ref. 10, page 215; small hydropower).

30 – 60 years 
(ref. 17; small and very small hydropower).
25 years 
(ref. 27; small (1-5 MW) and mini (400 kW) hydropower).
RECaBS default value: 35 years.

Utilization, run-of-river plant: 
6940 hours/year (ref. 19).

Capacity factor 45-75%, equivalent to 3900-6600 hours/year (ref. 27).
RECaBS default value: 6000 hours/year.

Investment costs

In general terms, costs increase as head decreases and as size decreases.

Installed system cost, 1.0-5.0 MW (ref. 27, price level 2003):

Canada:

2003
1700-2500 USD/kW

2013
1700-2500 USD/kW

USA:

2003
3400-4600 USD/kW

2013
3400-4600 USD/kW

Converted to EUR 2006 prices:

2010: 
1.67-4.52 M€/MW; mean value 3.1 M€/MW.
Ref. 20 shows the below ranges for investment costs in 2002:
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Small hydro (< 10 MW) are projected to cost (ref. 10, page 232), price level 2003:

2005: 2500 USD/kW

2030: 2200 USD/kW

2050: 2000 USD/kW

Resulting in the following generation costs (10% discount rate):

2005: 56 USD/MWh

2030: 52 USD/MWh

2050: 49 USD/MWh

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

2010: 
2.40 M€/MW

2025: 
2.22 M€/MW
Overnight construction costs, 2010 (ref. 17; small and very small scale): 1500 – 7000 USD/kW (2003 prices). Equivalent to 1.3 – 6.1 M€/MW, 2006 price level.

Initial investment cost (ref. 19): 8.8 million Can$ for 2.1 MW run-of-river plant, equivalent to 3.3 M€/MW.
Capital costs for micro hydro (20 – 200 kW): £200 - £3000+ per kW.

Source: Factsheet by British Hydropower Association, August 2002.

Equivalent to 0.33 – 4.95 M€/MW, 2006 price level.
On this background the following default values are suggested for RECaBS:
2010: 1.5 – 3.3 M€/MW; mean value 2.4 M€/MW.

2025: 2.2 M€/MW.
Operation & maintenance costs

Annual O&M costs, 2010, 2003 prices (ref. 17): 20,000 – 80,000 EUR/MW.

Annual O&M costs (ref. 19): 89,000 EUR/MW/year.

Annual O&M costs (ref. 20), one case example, 2002 prices: 53,600 EUR/MW/year for 4.9 MW plant.

O&M (ref. 27, 2003 prices), all O&M costs referred to as fixed:

2003:
24,000 USD/MW/year

2013:
19,000-23,000 USD/MW/year

Equivalent to 21,500 EUR/MW/year in 2010.
On this background the following default values for fixed O&M are suggested for RECaBS (variable O&M is zero):

2010: 
50,000 EUR/MW/year.

2025: 
50,000 EUR/MW/year.

Total basic costs

Total generation costs of small hydropower are in the range of USD 30 to 40 per kWh (ref. 10; price level 2003).

Levelised costs of hydroelectricity, 2010 (ref. 17; small and very small scale; 2003 prices):

5% discount rate: 40 – 80 USD/MWh

10% discount rate: 65 – 100 USD/MWh
Costs of system integration

	
	EUR/MWh

	Additional infrastructure
	2.2

	Balancing
	4.0

	Capacity credit
	5.0

	Total
	11.2
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� For a detailed description, please refer to the document ‘Externality – System integration’ which may be downloaded from the RECaBS website.
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