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Disclaimer 

This report has been prepared by RD Energy Solutions Ltd (RDES) solely for use by Durness 

Community Group (summarily referred to as ‘the Client’) to whom it is addressed and may not be 

relied upon by any person or entity other than the Client without the prior written permission of 

RDES and the Client. This report is a feasibility study and does not represent a detailed system 

design. Any systems or equipment proposed for installation should be investigated in greater 

detail. 

 

In producing this report, RDES has relied upon information provided by third parties. Neither RDES 

nor their directors, employees or affiliated companies give any representation or warranty, express 

or implied, as to the accuracy, completeness or fairness of the contents of the report, nor accept 

any responsibility of liability for any loss, whether direct, indirect or consequential, arising from 

reliance on it. 

 

Any use of this report by any third party for whatever purpose is solely the responsibility of that 

party who should use such due diligence to verify the report’s contents and consult its own 

advisers as may be appropriate. 

 

RDES does not give investment advice and nothing in this report constitutes, or should be taken as 

a recommendation to enter into, or the giving of any advice in relation to, any investment. RDES 

and associates take no responsibility for decisions made or actions taken based upon findings of 

this study or the contents of this report. 
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Executive summary 

Durness Development Group (DDG) is a community owned company, seeking to improve the 

social, economic and environmental sustainability of the Durness Community. The company 

wishes to investigate the potential for developing a micro hydropower project on the AlltSmoo 

Burn, which is fed from Loch Meadaidh in Durness. 

 
A site survey was carried out and it is proposed to locate the intake at Loch Meadaidh by installing 

a pipe into the loch and laying a penstock to the site of the proposed powerhouse. The intake pipe 

will be entered to the loch at approx grid ref NC 405651. The new powerhouse is proposed to be 

located at grid reference NC 418670.  

 

There is the opportunity to utilise the large storage capacity of the Loch to enable a turbine 

installed to run in periods of dry weather and thus increase the system capacity factor. The Loch 

covers an area of 300,000 m2, however the depth is unknown. It may be possible to lower the 

height of the Loch by up to 1m and supply water to a turbine during periods of low rainfall to 

increase the annual generation. 

 
An environmental screening study has been carried out and have identified that there are no major 

barriers to the development of a hydro scheme. SNH have however stated that they would oppose 

the level of the loch being raised as it would impact on the bordering SAC.  

 

Table 1 below summarises the main technical data for this prefeasibility report. The options refer to 

the differing catchment areas for the two schemes. Scheme 2 includes the catchment from the Allt 

a Bhealaich Bhig tributary just downstream from the loch which could be added by simply digging a 

channel to divert this water into the Loch thus increasing the average flow and rated power for the 

scheme. 

 

Quantity Option 1 Option 2 

Gross head 35 m 35 m 

Rated flow 150 l/s 250 l/s 

Net head 31.5 m 31.5 m 

Turbine type Cross flow Cross flow 
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Power output 35 kW 50 kW 

Excluding storage Including Storage Excluding storage Including Storage 
Capacity factor 

45% 60% 45% 60% 

Energy yield 138,000 kWh 184000 kWh 197,000 kWh 263000 kWh 

Carbon emissions offset 59.4 tonnes/year 79.1 tonnes/year 84 tonnes/year 113tonnes/year 

Table 1: Technical data summary 

Table 2 below summarises the main financial findings of the study for the two scheme options. An 

additional analysis shows the performance including £150,000 grant funding which could be 

obtained from Community Energy Scotland. 

 

Item Scheme 1 Scheme 2 

Total Project cost without grant £444,500 £562,500 

Excluding 
storage 

Including 
storage 

Excluding 
storage 

Including 
storage Net savings in first year 

£16,700 £23,000 £28,880 £34,000 

Payback period electricity prices rising at 3.5% 

per annum 
>20 yrs 15.6 yrs 17.9 yrs 13.6 yrs 

Total Project cost with grant £294,500 £412,500 

Excluding 
storage 

Including 
storage 

Excluding 
storage 

Including 
storage Payback period electricity prices rising at 3.5% 

per annum 
14.5 yrs 10.8 yrs 13.6 yrs 10.4 yrs 

Table 2: Financial data summary 

The financials show that there are varying levels of income which could be achieved through the 

installation of a hydro scheme which could benefit the community. The payback periods are 

lengthy due the high capital costs of the project mainly due to the long penstock and large pipe 

required. If grant funding is achieved it can be seen that the project financials improve significantly. 

 

The next step for DDG is to make a decision on future work on the project after reviewing the pre 

feasibility report. If DDG decide to proceed it is recommended a weir is installed on the burn to 

monitor flow and a detailed feasibility is carried out to determine in more detail the costs and 

annual generation of the scheme through more accurate flow modelling. 



 

 
Ref: 0999001D1062009 Page vi

   

 

Table of Contents 

Disclaimer....................................................................................................................................... ii 

Document Issue Record .................................................................................................................iii 

Executive summary ....................................................................................................................... iv 

Table of Contents .......................................................................................................................... vi 

1. Introduction..............................................................................................................................1 

2. Site Description and Electrical infrastructure............................................................................2 

2.1. Site description................................................................................................................2 

2.2. Infrastructure ...................................................................................................................3 

3. Resource assessment .............................................................................................................4 

3.1. Intake and Powerhouse Locations...................................................................................4 

3.2. Head ...............................................................................................................................5 

3.3. Flow ................................................................................................................................5 

3.4. Storage............................................................................................................................6 

4. Conceptual Design and Options ..............................................................................................8 

4.1. Layout .............................................................................................................................8 

4.2. Intake ..............................................................................................................................8 

4.3. Penstock .........................................................................................................................9 

4.4. Transmission................................................................................................................. 11 

4.5. Generator ...................................................................................................................... 11 

4.6. Powerhouse .................................................................................................................. 11 

4.7. Control System.............................................................................................................. 12 

4.8. Draft Tube ..................................................................................................................... 13 

4.9. Grid Connection ............................................................................................................ 13 

4.10. Access........................................................................................................................... 13 

5. Environmental Aspects .......................................................................................................... 14 

5.1. Highland Council ........................................................................................................... 14 

5.2. SNH .............................................................................................................................. 14 

5.3. SEPA ............................................................................................................................ 15 

6. System Sizing........................................................................................................................ 16 

7. Financial Analysis .................................................................................................................. 17 

8. Conclusions and Recommendations...................................................................................... 20 



 

 
Ref: 0999001D1062009 Page 1

   

 

1. Introduction 

Durness Community Group (DCG) wishes to investigate the potential for the development of a 

micro hydro scheme on the Allt Smoo Burn, which is fed from Loch Meadaidh on the Durness 

Estate. A preliminary site visit was carried out by Stuart Hamilton on 24th March 2009.  

 

This report has been prepared to summarise the findings of a site survey and accompanying 

preliminary desk based assessments of the scheme. It includes a site description, resource 

assessment, system design, financial assessment, conclusions and recommendations. It should 

be noted that the values given in this report are indicative only and are to be confirmed by further 

study at the design stage. 
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2. Site Description and Electrical infrastructure 

2.1. Site description 

Durness is a small village located on the Northwest tip of the Scottish coastline. The Durness 

Estate land consists of over 8,000 acres of coastal and upland area. The primary vegetation on 

this land consists of wet heath with some blanket bog. Almost no trees grow in areas outside of the 

more sheltered positions. 

 

 

Figure 1: Site location plan for Durness showing Lo ch Meadaidh 

The site being considered for a hydro scheme is Loch Meadaidh which is shown in Figure 1 above. 

This offers an opportunity for the installation of a low-medium head hydro scheme and the 

utilisation of the Lochs storage capacity to increase annual generation of a hydro scheme. 
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2.2. Infrastructure 

During the site survey it was noted that a single phase line runs to the south of the proposed 

powerhouse location which supplies residential housing via 15 kVA and 25 kVA transformers. 

Therefore any generation equipment would have to be capable of generating in single phase as 

the costs incurred to upgrade the single phase line to 3-phase would make the project not viable. 

For the purposes of this study it is assumed that there will be adequate capacity on the single 

phase line to allow up to 50 kW of export. This would require a single overhead spur to be taken to 

the powerhouse and a new 50 kVA transformer installed for the hydro generator. An export meter 

would be installed to meter the energy being supplied to the grid. Figure 2 below shows a photo of 

the existing single phase line. 

 

 

Figure 2: Photo showing existing single phase line to south of powerhouse location 
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3. Resource assessment 

This chapter is the resource assessment which determines the energy generation potential of the 

site. The key characteristics of resource for design for hydropower schemes are head and flow. 

These are dealt with in the following sections. 

3.1. Intake and Powerhouse Locations 

In order to determine the flow and head available for hydropower generation, it is necessary to first 

determine the site of the intake. The preferred intake location is at the Loch and an intake 

structure/chamber could be submerged into the loch to the left of the existing dam. The 

approximate location of the intake is shown in Figure 3 below marked as a blue dot. The green line 

represents a proposed new channel which will divert water from the Allt a Bhealaich Bhig tributary 

shown to the right of the loch. This would increase the catchment area for the hydro scheme and 

increase the average flow and power output. 

 

 

Figure 3: Intake options 

The ideal location for a powerhouse is one where the ground has become reasonably flat i.e. the 

maximum potential head for the scheme has been gained, there is an electrical connection point 

close by and the site of the powerhouse is above the flood level of the watercourse. In this case 

the powerhouse will be situated adjacent to the burn located to the west side of Durness. This 

location has been selected to maximum the head and enables the largest rated scheme to be 
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installed. The site is also located close to a nearby single phase line where the scheme can be 

connected to the grid. 

3.2. Head 

The head at the site has been estimated using OS maps. Based on the intake and powerhouse 

location the gross head is estimated to be 35m. 

3.3. Flow 

The catchment area of the hydro scheme options are shown as the blue area bordered in green in 

Figure 4 and is different for option 2 as it considers the inclusion of the burn just downstream of the 

intake location at the loch.  

 

 

Figure 4: Catchment area  

Modelling of the catchment has been carried out using LowFlows 2000, the industry standard 

hydrological modelling programme for Scotland. The key results from the software are shown in 

Table 3 below. 

 

Quantity  Value 1                                   Value 2 

Basin area:  3.8 km²                                          6.4km² 

Base-Flow Index: 0.22                                                0.20 

Annual mean flow: 0.151m³/s                                       0.255m³/s 
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Table 3: Low Flows 2000 key results 

The Base-Flow index (BFI) is a measure related to the hydrology of the catchment and relates to 

the fraction of the flow which enters the watercourse through inter-granular seepage within the soil 

rather than run-off. High values of BFI are beneficial for run of river hydro schemes as they imply a 

steadier, less peaky flow. The annual mean flow is the average flow within the burn for an average 

year based on data from 1961 – 1990. This value is taken as the ‘first guess’ for the rating of a run 

of river hydro. 

 

A flow duration curve describes the variation in flows over time by presenting the fraction of the 

time which a given flow is exceeded. The flow duration curve produced by the Low Flows 2000 

software is shown in Figure 5 below. The shape is typical of a mountain burn with very high flows 

for a short fraction of the year and lower flows of longer duration. This curve is used to establish 

the rated flow of the turbine. 
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Figure 5: Predicted flow duration curves 

The second option shows a large improvement of the catchment area which has increased by 60% 

to a basin area of 6.4 km2. 

3.4. Storage 

The catchment of the hydro site includes Loch Meadaidh - a reasonable sized loch covering an 

area of approximately 0.3km2. This provides a potential for water storage which could increase the 

capacity factor the hydro scheme by stockpiling water during high flow periods to be used during 
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low flow periods. Based on a visit to the loch, it is estimated that a variation in loch height of 1 m 

would be feasible. This would allow storage of 300,000m3 of water which is sufficient for 550 hours 

of operation for a turbine rated at the mean flow for option 1. Initial feedback from SNH has 

indicated that raising the level of the Loch is likely to be detrimental to the ecology as the Loch 

borders a designated SPA. They have stated that lowering of the level of the loch is unlikely to 

have an effect on the adjacent SSSI and SAC as the site's features are not directly linked to the 

hydrology of the Loch. There may however be a localised impact with respect to any vegetation 

within, or at the margins, of the loch but this will be dependent on the depth of the loch and a 

bathymetric survey would be able to inform of any impacts. Therefore for the system sizing two 

scenarios are considered – one not changing the level of the loch and one lowering the level of the 

Loch. 
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4. Conceptual Design and Options 

4.1. Layout 

The layout of the scheme will be as shown in Figure 7. The water will be taken through a screen 

attached to the submersed intake structure and will be passed into the penstock via a pipe located 

in the intake chamber. The water will pass through a turbine located within the powerhouse and be 

discharged through a tail race back into the river at a lower level, north of the powerhouse. A 

separate pipe will need to be installed in the existing dam wall or adjacent to it for the 

compensation flow which would take priority over the hydro scheme.  

 

 

Figure 6: Durness Scheme Layout 

Further details on each of the components of the scheme are contained in the following sections. 

4.2. Intake 

A intake submerged into the loch at a position adjacent to the existing dam on Loch Meadaidh 

offers an excellent intake location as it provides an element of water storage and acts as a settling 

tank, preventing sediment and stones entering the pipeline. It will also store water, acting as a 
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buffer between low and high flows, increasing the amount of energy that can be generated from a 

scheme of a given size. The penstock pipe could be simply immersed below the surface of the 

water. It is recommended that a course screen be installed to stop sticks etc being sucked down 

the pipe. Some means of isolating the pipe is also recommended such as a control gate or valve. 

4.3. Penstock 

The penstock will transport the water from the intake to the turbine which will be located on the 

existing powerhouse plinth. The penstock will follow the approximate route shown in Figure 6. It is 

intended that the penstock will be buried in a trench along the route to the powerhouse.  

 

The penstock should be sized to ensure that there are less than 10% head losses over then length 

of the penstock. For scheme 1 with a rated flow of 150 l/s the diameter of pipe required is 450mm 

ID. With a rated flow of 230 l/s the diameter of pipe required is 550mm ID. 

 

There are two options for penstock material: uPVC and Polythene. uPVC is significantly cheaper 

and includes socketed joints which can easily and simply be installed. This type of pipe is less 

robust than polythene. 

 

Polyethylene (HDPE or MDPE) pipe is much more robust, tough and flexible and can be installed 

without concern. The joints can either be butt welded or fusion couplers can be used.  

 

The choice of pipe material will depend on the budgetary constraints and the experience of the 

contractor laying it. For the purposes of this report, polyethylene pipe has been used. 

4.3.1. Turbine type 

There are several different types of hydro turbine which are suitable for different conditions of head 

and flow. These include Francis, Pelton, Cross-flow, Turgo, Kaplan and Propeller.  

The recommended turbine types for this scheme are: 

 

- Option 1 – Crossflow 

- Option 2 – Turgo (or possibly Francis) 

 

·  Crossflow turbine.  This turbine consists of a drum, fabricated from curved metal plates or 

blades. Water is directed onto these blades by means of a rectangular nozzle and this 

causes the drum to rotate. A picture is shown in Figure 7 below. The Crossflow is the 
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simplest of all turbine types to manufacture. There is a range of manufacturers in the UK 

and Europe who produce suitable machines with a range of quality, complexity and 

efficiency. Basic, cost effective machines will have an efficiency of 70 - 75% whereas the 

top of the range manufacturer states a peak efficiency of 86%. Crossflow turbines are 

available with one single nozzle, in which case they can operate efficiently down to 

approximately one third of their rated flow. Otherwise the flow can be partitioned into two 

nozzles in which case they can operate efficiently down to 17% of their rated flow. 

Crossflow turbines are designed in general to work with the majority of the head above the 

turbine and for best operation the head below the turbine should be no more than one third 

of the total head. In this case, the head below the turbine is almost half of the total head. 

The turbine will still operate, however its efficiency will be lower than if the turbine was 

mounted lower. It is expected that there will be a loss of at least 0.5m of head due to this 

effect which is 10% of the gross head. 

 

·  Turgo turbine. The Turgo Impulse turbine may be used in projects, which traditionally 

might be reserved for the Pelton or Francis machines. The Turgo range of machines covers 

the boundary between Pelton and Francis machines and they have been proven to deal 

extremely well with “dirty” water without any detriment to performance, they are also 

popular for small hydro where low cost is very important. 

 

 

 

Figure 7: Turgo turbine, Crossflow turbine (from le ft to right) 

Preliminary investigations have identified a crossflow turbine would be the most suitable for the 

site. It would pass 151 l/s or 255 l/s of flow with a net head of 31.5m. At this stage of development, 

it is suggested that a new cross flow turbine be adopted for the purposes of this study. 
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4.3.2. Rating 

The turbine rating is chosen by selecting a rated flow by balancing a number of interlinking factors 

including: 

 

·  Standard pipe sizes 

·  Standard turbine sizes 

·  Compensation flow requirements 

·  Total kWh generated throughout the year 

·  Capacity factor (i.e. equivalent fraction of the year which the turbine will operate under) 

 

Further details on the proposed rating of the scheme can be found in the next section below. 

4.4. Transmission 

At this range of head, flow and power output the turbine will rotate too slowly to direct drive the 

generator and therefore a mechanical transmission will be required. A gearbox or belt drive could 

be used and a belt drive will be the best choice for cost effectiveness and low maintenance.  

4.5. Generator 

The recommended generator type is an asynchronous generator as this provides a high efficiency 

and allows for simple grid connection as well as being able to withstand periods of free spin. 

4.6. Powerhouse 

A simple block and steel clad building will need to be constructed on the site chosen for the 

powerhouse. It is envisaged that for simplicity of installation, much of the walls and roof would be 

constructed after installation of the turbine and generator. In order to facilitate maintenance of the 

turbine, an internal lifting beam is recommended as part of the building construction. A photo of the 

powerhouse location is shown in Figure 8 below. 
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Figure 8: Power House location 

4.7. Control System 

The control panel will regulate the operation of the turbine, generator and associated plant. It will 

facilitate synchronisation with and connection to the grid; shut down in the event of grid failure or 

other faults; and regulation of flow through the turbine to match the availability of water in the burn. 

This last function is achieved by the installation of a head sensor in the intake above the weir to 

monitor the upstream water level and ensure a suitable compensation flow passes down the burn. 

 

 

Figure 9 - Control system for 50kW micro hydro inst allation 
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4.8. Draft Tube 

A draft tube is an expanding pipe at the outlet of a hydro turbine which slows the water down in 

order to extract maximum power. A draft tube will be required in this case. It is likely to be located 

with the bottom discharging diagonally into the burn. The system is shown in Figure 10 below. 

 

 

Figure 10: Draft tube system 

4.9. Grid Connection 

The turbine will be connected to the single phase line which runs to the south of the power house 

site. Provided the single phase line can take 50 kW export capacity it should be feasible to connect 

a single phase generator at the site. An overhead spur will need to be run to the powerhouse 

location and a new 50 kVA transformer installed to enable connection. In addition the scheme will 

be connected under Engineering Recommendation G59. This requires a network study to be 

carried out by the DNO (for a fee) and for on site testing of the protection equipment to be carried 

out.  

4.10. Access 

There is an existing access to the powerhouse and a track penstock route can be obtained by 

clearing the area. Ground conditions are mostly peat bog and should be fine for a track excavator. 

Once the equipment is in place, the pipe will be recovered over and the area next to the road re-

landscaped. Access to the powerhouse will then be by foot using a new path or steps. 

 

 

 

 



 

 
Ref: 0999001D1062009 Page 14

   

 

5. Environmental Aspects 

An initial consultation was carried out with the following stakeholders: 

 

·  Highland Council 

·  SEPA 

·  SNH 

 

These stakeholders were provided initial information on the project based on the Phase 1 report 

and asked to provide preliminary feedback. To date responses have been received from all the 

relevant parties. 

5.1. Highland Council 

Highland Council has provided a screening opinion on the project – as expected an Environmental 

Impact Assessment shall not be required based on the information provided. Highland Council has 

decided that the proposal is unlikely to have significant environmental effects within the meaning of 

the said Regulations and without prejudice to consideration by the Council of whether or not to 

grant planning permission. 

5.2. SNH 

The SNH considers that an Environmental Impact Assessment (EIA) is not required for this 

development, but it is expected therefore that consideration should be given to birds with regard to 

the installation of the system and it is recommended that work should avoid the bird breeding 

season (mid April – mid July).Also SNH as a landscape advice recommends that a plan showing 

how the pipeline route will be restored following construction should be submitted with the planning 

application. Finally lowering of the level of the loch is unlikely to have an effect on the adjacent 

SSSI and SAC as the site's features are not directly linked to the hydrology of the Loch. According 

to this there may be a localised impact with respect to any vegetation within, or at the margins, of 

the loch but this will be dependent on the depth of the loch and a bathymetric survey would be able 

to inform of any impacts. 

 

The proposal has potential to affect water quality in Loch Meadaidh during construction and 

SNH relies on and accepts SEPA’s judgement on these matters. 
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5.3. SEPA 

The Scottish Environment Protection Agency considers as well that an Environmental Impact 

Assessment (EIA) is not required for this development, but in addition to the requirements of 

legislation some good practice guidance about pollution should be considered when developing. 
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6. System Sizing 

System sizing calculations have been carried out for this hydro scheme based on the locations of 

the intakes and powerhouse previously discussed. All values given are indicative estimates only to 

be confirmed at a later stage of development. These parameters are summarised in Table 4. 

 

Quantity Option 1 Option 2 

Gross head 35 m 35 m 

Rated flow 150 l/s 250 l/s 

Net head 31.5 m 31.5 m 

Turbine type Cross flow Cross flow 

Overall efficiency 71% 71% 

Transmission Belt drive Belt drive 

Penstock material uPVC uPVC 

Penstock length 2300 m 2300 m 

Penstock internal diameter 450 mm 550mm 

Power output 35 kW 50 kW 

Excluding storage Including Storage Excluding storage Including Storage 
Capacity factor 

45% 60% 45% 60% 

Energy yield 138,000 kWh 184,000 kWh 197,000 kWh 263000 kWh 

Carbon emissions offset 59.4 tonnes/year 79.1 tonnes/year 84 tonnes/year 113 tonnes/year 

Table 4: Possible Design Parameters 

It should be noted that the values given are initial estimates only based on the estimated mean 

flow used as the first guess for turbine flow. The results are shown below and are especially 

sensitive to compensation flow. The compensation flow value used in this case is 15 l/s and the 

flow duration curve used is that from the Low Flows 2000 software modelling. The actual values 

chosen will be dependent on standard pipe sizes, turbine sizes, and the efficiencies of the products 

chosen, the actual head and the actual variation in flows. These items would be confirmed during 

the next phase of works. 
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7. Financial Analysis 

Table 5 below is a breakdown of costs for the hydro schemes. Plant costs, i.e. turbine and 

generator, are indicative costs (as supplied by RDES) but may be subject to changes as the 

scheme rating is likely to change during the design phase. Professional fees are indicative costs. 

Pipe costs are based on previous quotes for other schemes.  Other civil and electrical works costs 

(power house, building intake, building pipe) are estimates only and are dependent on the 

contractor carrying them out and the exact scope. Costs are exclusive of VAT.  

 

Item Scheme 1 Scheme 2 

Development £20,000 £20,000 

Turbine £35,000 £50,000 

Generator and Control £14,500 £22,500 

Pipe and laying Cost £265,000 £345,000 

Installation and Commissioning £25,000 £25,000 

Civil Works – intake and powerhouse construction £50,000 - £60,000 £50,000-£70,000 

Grid Connection £30,000 £40,000 

Total £444,500 £562,500 

Table 5: Installation cost breakdown 

The scheme will be grid connected and it has been assumed that 100% of electrical generation will 

be exported to the grid. The value for obtained for electricity sold to the grid will be in the region of 

6p/kWh based on previous quotes obtained for similar scale projects. 

 

Further to this a payment can be obtained for Renewables Obligation Certificates (ROCs). ROCs 

are a government mechanism to create a market for renewably generated electricity in the UK and 

are a means for electricity suppliers to prove that a proportion of their electricity comes from 

renewable sources. For schemes under 50kW in capacity 2 ROCs can be obtained, a value of 

9p/kWh has been assumed. 

 

Operational costs for the schemes are estimated to be £2,500 per year which includes annual 

maintenance, administration fees, insurance and metering. 
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Based on the above assumptions a financial performance of the systems has been modelled over 

the 20 year life expectancy of the project. The results are shown in Table 6 and Table 7 below. 

 

 Scheme 1 (no storage) Scheme 1 (incl storage) 

Electricity rising at 3.5% 5% 10% 3.5% 5% 10% 

Net savings in first 
year 

£16,700 £23,000 

Simple payback 
period 26.6 yrs 19.3 yrs 

Electricity rising at  3.5% 5% 10% 3.5% 5% 10% 

Actual payback 
period > 20 yrs 19.4 yrs 16.1 yrs 15.6 yrs 14.8 yrs 9.81 yrs 

20-year NPV (3.5% 
discount rate) - - - - - £138,000 

20-year IRR 0% 0% 3% 3% 3% 6% 

Table 6: Financial performance of hydro scheme 1 

 Scheme 2 (no storage) Scheme 2 (incl storage) 

Electricity rising at 3.5% 5% 10% 3.5% 5% 10% 

Net savings in first 
year £24,880 £34,000 

Simple payback 
period 22.6 yrs 16.5 yrs 

Electricity rising at  3.5% 5% 10% 3.5% 5% 10% 

Actual payback 
period 17.9 yrs 17.1 yrs 14.6 yrs 13.6 yrs 13.1 yrs 11.6 yrs 

20-year NPV (3.5% 
discount rate) 

- - £64,641 £45,137 £86,419 £290,935 

20-year IRR 1% 2% 5% 4% 5% 8% 

Table 7: Financial performance of hydro scheme 2 

The results show that both schemes have a similar financial performance with scheme 2 offering 

slightly better payback periods due to the lower capital cost per kW installed. 
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Durness development group could receive up to £150,000 in grant funding from Community 

Energy Scotland in this case which will reduce the capital costs and improve the project financials. 

The financial analysis has been done including grant funding and the results are shown in Table 8 

and Table 9 below. 

 

 Scheme 1 (no storage) Scheme 1 (incl storage) 

Electricity rising at 3.5% 5% 10% 3.5% 5% 10% 

Net savings in first 
year £16,700 £23,000 

Simple payback 
period 17.63 yrs 12.8 yrs 

Electricity rising at  3.5% 5% 10% 3.5% 5% 10% 

Actual payback 
period 14.5 yrs 13.9 yrs 12.3 yrs 10.8 yrs 10.5 yrs 9.7 yrs 

20-year NPV (3.5% 
discount rate) £,1375 £23,037 £130,349 £116,103 £144,985 £288,069 

20-year IRR 4% 4% 7% 7% 8% 11% 

Table 8: Financial performance of hydro scheme 1 

 Scheme 2 (no storage) Scheme 2 (incl storage) 

Electricity rising at 3.5% 5% 10% 3.5% 5% 10% 

Net savings in first 
year £24,883 £34,057 

Simple payback 
period 16.5 yrs 12.1 yrs 

Electricity rising at  3.5% 5% 10% 3.5% 5% 10% 

Actual payback 
period 13.6 yrs 13.2 yrs 11.6 yrs 10.4 yrs 10.1 yrs 9.8 yrs 

20-year NPV (3.5% 
discount rate) 

£30,527 £61,449 £214,641 £195,137 £236,419 £440,935 

20-year IRR 4% 5% 8% 8% 9% 11% 

Table 9: Financial performance of hydro scheme 2 

It should be noted that the Scottish Government are to announce a feed in tariff in April 2010 for 

generators which will replace the existing ROC scheme. This may have a positive effect on the 

project financials and should be reviewed once this information is available. 
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8. Conclusions and Recommendations 

·  The installation of a micro hydro project from Loch Meadaidh on the Durness Estate would 

be feasible if they were given a grant from Community Energy Scotland. 

 

·  The net head available at between the intake and discharge water level is currently 31.5m. 

The mean flow in the river is modelled to be 0.151 m3/s. It is proposed to construct a 

secondary intake to redirect the flow from the tributary to the east of the Loch into Loch 

Meadaidh thus increasing the catchment area increase it up to 0.255 m3/s. 

 

·  Two types of turbine are suitable in this application: Crossflow and Turgo. At this scale, the 

Crossflow turbine is recommended. There is a choice of manufacturers available for the 

Crossflow turbine with a wide range of cost and performance available.  

 

·  Installation of one of these machines at the site would result in the generation of between 

138,000 and 263,000 kWh per year according to the different options chosen. This is 

resulting in the displacement of between 59.4 and 113 tonnes of carbon dioxide per year. 

 

·  The cost of installation will be between £444,500 and £562,500 dependent on the choice of 

turbine etc… but could be reduced to between £294,500 and £412,000 through grant 

funding available from Community Energy Scotland. Annual operational expenditure is 

likely to be approximately £2,500. The payback for scheme 1 and 2 including £150,000 

grant funding would be 10.8 and 10.4 years respectively assuming storage can be utilised. 

 

·  The results of the environmental consultations show that it may be feasible to utilise the 

loch as a storage buffer to provide extra generation. A meeting with stakeholders would be 

recommended at the next stage. 

 

·  Following this, it is recommended that the next step for DDG to make a decision on future 

work on the project after reviewing the pre feasibility report. If DDG decide to proceed it is 

recommended a weir is installed on the burn to monitor flow and a detailed feasibility is 

carried out to determine in more detail the costs and annual generation of the scheme 

through more accurate flow modelling. 


