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1.  Executive Summary  

 

¶ This report has been commissioned by Limerick Clare Energy Agency with support 

from the Clare Local Development Company, for the purpose of identifying the 

useful micro hydro electric potential at domestic and commercial scale in County 

Clare. 

¶ The report has identified and analyzed 5 commercial and 5 domestic sites 

suitable for hydro -electricity generation  

Site Type s Total Annual  
Electricity  
Production  

Total Project 
Costs 

Total CO2 
avoided per 
annum 

5 x Commercial  1232 MWh û1,035,916 663 t CO2e 

5 x  Domestic  116 MWh û148,281 63 t CO2e 

 

¶ It is estimated that a further 10 commer cial and 100 domestic sites exist in 

County Clare, representing û5 million in economic activity. 

¶ The sites reviewed are financially viable given t he correct development 

structure . 

¶ Financial support for one commercial and one domestic project would assist i n 

kick-starting the development of micro -hydro in County Clare. This support c ould 

be managed via the Limerick Clare Energy Agency. 

¶ The opportunity exists for Clare to become the leader in micro -hydro, an energy 

sector with untapped national potential , wit h the creation of knowledge -based, 

high-value employment . 

¶ The development of micro -hydro enhances the positioning of County Clare as a 

low-carbon region in keeping with the Mid West Regional Climate Change Action 

Plani, 2009. The 10 projects in this report  represent an annual reduction of 726 

tons of CO2 for County Clare.  

¶ Clare County Council and the Limerick Clare Energy Agency play a crucial role to 

play in raising public awareness of the potential of the hydro -power resource and 

in providing support to i ndividuals/companies who are interested developing 

hydro-power sites.  

¶ For the purpose of this report the following criteria apply:  

o Commercial : Turbine typically rated at greater than 50kW, serving a 

commercial enterprise.  

o Domestic : Turbine typically rate d at less than 50kW, primarily serving a 

domestic electricity user,  

  



 © Limerick Clare Energy Agency, 2009 
 5 

2.  Introduction  

 

This report has been commissioned by the Limerick Clare Energy Agency for the purpose 

of identifying the useful micro hydro electric potential in County Clare.  While County 

Clare has a long history of hydro -electric generation, dating back to the creation of the 

Ardnacrusha power station in 1929, little further development has been carried out 

since then apart from a small number of private developments of a relatively smal l 

scale. The county lacks rivers  suitable for large scale hydro -electric generation with the 

notable exception of the Shannon River . 

In recent years, it has come to be accepted that the current fuel mix used in Irish 

electricity generation is in need of re view. SEI figures from 2008ii show 89% of Irelandõs 

electricity generated from imported fossil-fuel s with associated sustainability issues 

relating to security of supply, economic cost and greenhouse gas emissions.  

This report will serve to suggest the pote ntial to offset the use of fossil fuels at a 

distributed small-scale. Owing to the lack of large hydro resources this report will 

investigate the potential at the sub -100 kW size. In terms of scale this compares to th e 

Ardnacrusha power plant which ,on its own, produces 85,000 kW of power.   

2.1.  Limerick Clare Energy Agency  

 

The Limerick Clare Energy Agency (LCEA) was established through investment from: - 

¶ Clare County Council 

¶ Limerick County Council.  

The agency is also fortunate to enjoy the support of LEADER groups in Clare, West-

Limerick and Ballyhoura. The University of Limerick and Aerobord Ltd. also support the 

work of the agency.  

"Energy solutions for sustainable development" is the core value of the agency. The top 

ten areas of interest for the agency are : - 

¶ Establish Public Awareness of The Agency 

¶ Evaluate Energy Consumption in Clare & Limerick.  

¶ Evaluate Energy related emissions for Clare & Limerick  

¶ Develop a Climate Change Strategy for Clare & limerick  

¶ Support & Develop Renewable Energy Training Programmes. 

¶ Energy Audits of Public buildings and facilities in Clare & Limerick.  

¶ Establish Cooperation and links to community groups (LEADER etc.) 

¶ Establish Partnerships with Third Level Education Bodies.  

¶ Promote Energy Efficiency training and environmental aware ness to large 

energy consumers. 

¶ Implement the Energy Performance Directive (2006)  
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2.2.  Carbon Tracking Ltd.  

Carbon Tracking Ltd. is an independent energy - and carbon-management consultancy, 

based in Ennis, Co.Clare offering the following services:  

¶ Advice on potential renewable -energy solutions in the client's energy profile 

including full financial profiling.  

¶ Carbon-footprint analysis and reduction strategies for businesses,  organisations, 

events and private individuals . 

¶ Guidance through the existing and emerging  standards in carbon-management 

i.e. PAS 2050, ISO 14064-1, WRI/GHG-Protocol 

¶ Evaluation of potential carbon -offset providers covering benefits and pitfalls of 

the path to "carbon neutral" or "carbon -positive" status .  

¶ Auditing of existing  energy-management processes to maximise efficiency gains 

¶ Advice on implementation of energy -management standards such as I.S. 393 

and relevant parts of ISO 14001 

3.  Data sources.  

A relatively large body of data is available from different sources and all fig ures 

relating to flow -levels in rivers  are derived from the sources listed below. No 

independent measurement of the hydro resource was made for the purpose of this 

report.  

¶ òSmallscale Hydro-electric potential of Ireland óiii . Published in 1985 by the then 

Department of Energy. While hydro resource data from this source is still 

relevant much of the site classification work was recalculated to take into 

account the changed electricity generating environment and changes in turbine 

technology.  

¶ The Office of Publ ic Works(OPW) provides flow data which is accessible from the 

OPW websiteiv. The site present s data for 9 rivers in County Clare but in reality 

the data is of limited quality for 5 of these rivers.  

¶ The Environmental Protection Agency(EPA) provides hydro rel ated data through 

one of its websites v.  The data is of limited use in relation to County Clare.  

¶ Clare County Council refers to the OPW and EPA for all river flow data.  

¶ Ordnance Survey Irelandvi maps (OSI). The 1:20000 scale maps for County Clare 

were studi ed to identify further potential sites not previously cited in other data 

sources. The historic 1842 map set was studied to identify historic mill sites 

which would give an indication of a certain kind of hydro resource.  

¶ òA Statistical Analysis of River Flows ð South West Regionóvii 1987, published by 

An Foras Forbartha. A useful reference  for methodologies of resource 

assessment.  

  

http://www.carbontrust.co.uk/carbon/briefing/developing_the_standard.htm
http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=38381
http://www.ghgprotocol.org/standards
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4.  Methodology  

 

In order to assess a given site for its hydro resource it is necessary to assess the average 

flow in the river ( measured in cubic metres ) and the height that the water drops, 

referred to as the òheadó. The theoretical maximum energy that can be produced at a 

given point is calculated as follows :  

Potential Energy(kW) = flow(m 3/s) * head(m) * gravity(m/s 2) 

4.1.  Assessing Flow 

 

A river drains a defined catchment area and the flow in the river is proportional to the 

rainfall in the catchment area. Since some of the rainfall is lost to evaporation and/or 

retained by vegetation it is accepted practice to assume that 66% of th e total rainfall 

will be drained through the river . The catchment areas can be calculated from 

hydrographic maps such as that in Figure 1. The annual average rainfall figures are 

available from Met Eireann viii .  

For example, if  a river at a given point has a catchment area of 150km2 and an average 

annual rainfall of 1200mm/m 2 then we may calculate the total volume rainfall in the 

catchment area as 

150 * 1,000,000 * 1.2 = 180,000,000 m3 of rainfall.  

Assuming that 66% of this flows through the river we get a total annual flow of 

120,000,000m3.  

Flow is measured in m3 per second so we will divide this figure by 8760 (for the number 

of hours) and then by 3600 (for the number of seconds per hour).  

We can now say that our fictitious river has an average flow of 2.94m 3/s.  

There are also many methods to directly measure the flow in a river at a given time. 

Such measurements need to be taken over a sustained period of time, ideally one year, 

to ascertain the mean annual flow. Details of the differ ent measurement types can be 

found in reference hydropower literature (see section 13). 

Once the mean flow is ascertained the specific nature of a given site will dictate how 

much of that flow can be diverted for the production of energy.   

4.2.  Assessing Head 

A number of techniques exist for measuring the potential head at a given site. (see 

section 13). Invariably the useful, or net , head is somewhat less than the potential 

head. For each of the sites assessed, the extent  to which potential head is lost  is 

explained. Reasons for loss of potential head are : 

¶ Full head occurring over a long distance of river which renders civil works 

excessively expensive 

¶ Turbine type.  

¶ Part of head occurring over terrain whic h renders civil works excessively 

expensive. 
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4.3.  Turbine Technology  

 

A turbine unit consists of a runner connected to a shaft that converts the potential energy 

in falling water into mechanical or shaft power. The turbine is connected either directly to 

the generator or is  connected by means of gears or belts and pulleys, depending on the 

speed required for the generator.  

The choice of turbine depends mainly on the head and the design flow for the proposed 

microhydropower installation. The selection also depen ds on the desired running speed of 

the generator. Other considerations such as whether the turbine is expected to produce 

power under part -flow conditions also play an important role in choosing a turbine. Part -

flow is where the water flow is less than the  design flow. All turbines tend to run most 

efficiently at a particular combination of speed, head and flow. In order to suit a variety of 

head and flow conditions, turbines are broadly divided into four groups (high, medium, low 

and ultra -low head) and in to two categories (impulse and reaction). Impulse turbines  are 

driven(impulse) by a jet of water whereas reaction turbines are immersed in the water and 

react to its flow.  

Pelton,Turgo and crossflow turbines are the most commonly used impulse -type turbines  in 

micro-hydropower systems. These turbines are simple to manufacture, are relatively cheap 

and have good efficiency and reliability. To adjust for variations in stream flow, water flow 

to these turbines is easily controlled by changing nozzle sizes or by  using adjustable nozzles. 

Pelton turbines are used for sites that have low flows and high heads.  

Most small reaction turbines  (Francis/Kaplan/Propeller /Hydrodynamic ) are not easy to 

adjust to accommodate for variable water flow, and those that are adjust able are expensive 

because of these unitsõ variable guide vanes and blades. An advantage of reaction turbines 

is that they can use a siteõs full available head. This is possible because the draft tube used 

with the turbine recovers some of the pressure hea d after the water exits the turbine. Some 

of this type of turbine are now being manufactured that can generate power at head as low 

as 1 m (3 ft.).  

Turbine Runner High Head (more 
than 100m) 

Medium Head 
(20 to 100m) 

Low Head(5 to 
20m) 

Ultra -low head 
(less than 5m) 

Impulse Pelton 
Turgo 

Cross-flow  
Turgo 
Multi -jet Pelton  

Cross-flow  
Multi -jet Turgo  

Cross-flow  
Multi -jet Turgo  

Reaction - Francis Francis 
Kaplan 
Hydrodynamic 

Propeller  
Kaplan 
Hydrodynamic 

 

Further details of the different turbines technologies can  be found in the literature 

referred to in section 13. 

While the table above attempts to classify suitability for different turbine technologies, 

the competitiveness of the turbine market has lead manufacturers to propose varia tions 

of practically all turbines for any given head/flow situation.  
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Figure 1 : Hydrographic regions of County Clare  


