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1.0 EXECUTIVE SUMMARY 

The project was first conceived to furnish as many sites as possible with a pico-hydropower 
turbine combined with a Water Sourced Heat Pump (WSHP) to create genuinely ‘green’ 
heat and electricity. 

This project was envisaged to: 

• Make a substantial contribution to eliminating fuel poverty

• Decarbonise the energy chain by bringing genuinely renewable heat and power to
the people, homes and businesses in Clackmannanshire, and beyond.

• Offer a relatively simple risk profile, in terms of using well-characterised
technologies, albeit in a novel manner.

• Avoid constraints to the electricity grid network – these installations are small
enough to connect to householders’ electrical consumer units and by a simple
notification to Scottish Power.

The project aimed to furnish many sites with a hydropower turbine combined with a Water 
Sourced Heat Pump (WSHP) to create genuinely ‘green’ heat and electricity.  The heat and 
energy would be supplied to a large number of Clackmannanshire Council owned or 
administered premises and Housing Association properties, and possibly other premises, 
within the Local Authority area. The intention is to provide a supply of renewable heat and 
electricity to a large number of small sites. A key requirement of the feasibility study will be 
to determine the number of appropriate premises that are sufficiently close to watercourse 
with the correct hydropower profile. Our initial analysis identified 83 potential hydropower 
generating sites within Clackmannanshire. These schemes have been identified both in the 
hills, at the foot of the hills and also in the flatter areas in the basin of the valley. 

Rather than construction of a large hydropower scheme producing electricity simply to feed 
into a single district heating system (with major civils implications) or exporting power to the 
grid (with potential grid constraints) the project could deliver around 100 individual working 
installations.  These will be a mix of individual homes, schools, and offices. 

The turbines could be pico-scale (1 – 10kW) or micro-scale (11kW – 50kW) and the WSHP 
would take the output and multiply the heat power by a factor of approximately 4 
(depending on the coefficient of performance of the heat pump).  A key innovation lies in 
the design of the hydro element.  The normal approach to hydropower is to maximise the 
power and thus the energy.  However, this results in the installation producing the design 
power level for less than 25% of the year.  Our approach will be to reduce the scale of the 
hydro element thereby enabling the watercourse to produce a power for something in 
excess of 70% of the year – and the majority of the time being winter.  The project will also 
develop a control and management system that will monitor the dynamics of the available 
energy sources (electricity and heat), and match them with the prevailing loads or 
demands, and balance the delivery for optimum efficiency over time. 
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Partnership and Collaborative Working
The project would establish a close partnership between Clackmannanshire Council; 
babyHydro; community groups and academic rigor from a recognised expert in low carbon 
innovation.  

Babyhydro are Scotland’s foremost experts in the design/implementation of pico/domestic 
scale hydropower installations.  The project would seek to engage all stakeholders, from 
Council house tenants, to facilities managers, community groups and other sources of 
industry knowledge.   

Innovation
‘Pico’, or domestic-scale hydropower has hitherto been associated with 
amateur/enthusiasts. Babyhydro has spent much of the past year refining the 
business/technical/economic barriers to development and concluded that the technology is 
suitable simple, elegant and easy to deliver.  Furthermore, the case for a hybrid product 
between pico hydropower and water sourced heat pumps has stood up to all preliminary 
screening activities.   

Added Local Value
Many of the skills associated with the delivery of small scale hydropower projects are 
transferrable.  As such, there are opportunities to create local employment by training 
people in all the key aspects:

• Site and domestic surveys

• Small-scale civil engineering and electrical works

• Ongoing maintenance of installations, once complete

• Linking local energy demand with local renewable energy generation

The demand and generation are intimately linked in these circumstances – each installation 
will, in a self-contained unit, deliver both green power and green heat, with up to 100% of 
the energy harvested from an entirely renewable source.  Furthermore, the income 
generation potential, through Government Feed-in Tariff and Renewable Heat Incentive 
schemes, is such that a community company could use the income to address fuel poverty 
in properties without access to the water resources key to the targets of this project.   

Overcoming Barriers Relating to Grid Capacity Issues
These installations are ‘invisible’ to the electricity grid; they me be connected simply by 
notifying Scottish Power/SSE, for which there is no charge.  There is hence no limit to the 
uptake/saturation of these schemes in a given area.   

Applying Energy Storage and Active Network Management
In its simplest form, these installations are able to deliver renewable heat storage, in the 
form of well insulated hot water tanks, furthermore there is the potential to tie in with other 
forms of energy storage.  The technology can implement control philosophies incorporating 
local demand management, by not generating heat where none is required, and by 
temporarily halting heating when there is a requirement for electrical power.   
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Delivering Renewable Heat and Electricity to Local Consumers
These schemes have the capacity to deliver up to 100% of a premises’ heating demands, 
with the added benefit of supplying much of the ‘baseload’ electrical consumption.  

We have been unable to find a single example of this combination in the UK.

The outcome of the project will be the provision of a set of properties with a genuinely 
renewable heat and electricity supply, with the commercial case being proven for the 
expansion of the solution across Scotland.  It could be wholly funded from the Hydropower 
Feed-in Tariff and the Renewable Heat Incentive. 

babyHydro’s site identification software Hydrobot® was used to identify potential in the 
Clackmannanshire area. From the desktop survey the most promising hydro and WSHP 
sites would be identified and surveyed along with known weir locations provided by 
Clackmannanshire council. WSHP feasibility would then be established for the identified 
hydro sites.  

The preferred ‘delivery vehicle’ would be a limited company wholly owned 
Clackmannanshire Council. The funding of the acquisition of the capital equipment and the 
installation of operational service at each individual site could be provided through a loan 
from the Local Energy Challenge Fund.  

Four sites were surveyed in detail but it was found that there was no WSHP potential at 
any of the sites close enough to both the heat demand or the turbine site. Of the nine-
sampled weir sites provided by Clackmannanshire Council none when visited exhibited 
financially viable hydro power potential.  

Industry sources indicate that closed loop WSHP systems would have to be used for 
demands below 40kW and open loop for demands above this threshold. It has been shown 
that WSHP’s used in conjunction with a suitably sized hydro turbine would provide clean 
heat energy all year round.  

To qualify for Hydro FIT and RHI the equipment and installation would have to be 
conducted without the use of grant funding i.e. loan. 

Due to the reduction in FIT announced on the 17th December 2015 its unlikely that anything 
but the most accessible medium to high head schemes with large catchment areas to 
provide high flows all year round would be able to generate revenue substantial enough to 
give a sensible payback period. With the renewable heat incentive (RHI) payments 
currently in place it would be logical to assess for Ground and Water Sourced heat pumps 
and install as discrete installations as part of a different council scheme or initiative. The 
study has found that the pico-hydro and WSHP combination is unlikely to be viable in the 
Clackmannanshire Council area. 
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2.0 INTRODUCTION 

 

2.1 General Overview 

The project was first conceived to furnish as many sites as possible with a hydropower 
turbine combined with a Water Sourced Heat Pump (WSHP) to create genuinely ‘green’ 
heat and electricity.  The heat and energy was planned to be supplied to a large number of 
Clackmannanshire Council owned or administered premises and Housing Association 
properties, and possibly other premises, within the Local Authority area.   The intention is to 
provide a supply of renewable heat and electricity to a large number of small sites.  A key 
requirement of the feasibility study is be to determine the number of appropriate premises 
that are sufficiently close to watercourse with the correct hydropower profile.  Our initial 
analysis identified 83 potential hydropower generating sites within Clackmannanshire.  
These schemes were identified both in the hills, at the foot of the hills and also in the flatter 
areas in the basin of the valley.  

 

2.2 Document Scope 

The scope of this document is as follows: 

• Detail the feasibility of Hydro powered WHSP deployment in Clackmannanshire. 

• Investigate a project delivery vehicle  

 

2.3 Abbreviations 

 

ASHP   Air Sourced Heat Pump 

CESCo  Clackmannanshire Energy Services Company Limited 

COP   Coefficient of Performance 

GSHP   Ground Sourced Heat Pump 

LECF   Local Energy Challenge Fund  

SCIO    Scottish Charitable Incorporated Organisation 

SPV   Special Purpose Vehicle  

UFH   Under Floor Heating 

WSHP   Water Sourced Heat Pump 
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3.0 SUMMARY OF PHASE 1 ACTIVITIES 

• Desktop Hydrobot Surveys 

• Development of business model 

• Refining of target sites 

• Site Visits 

• Report write-up and group meetings  
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4.0 HYDROBOT DESKTOP SURVEYS 

4.1 About Hydrobot 

Hydrobot® is a GIS-based model designed to analyse regions or whole countries and 
identify sites suitable for a profitable hydroelectric scheme.  Hydrobot will: 

• Identify river stretches with appropriate gradient, showing optimum locations for 
intake(s) and powerhouses 

• Determine available power 
• Estimate construction costs 
• Calculate the total financial benefits from electricity generation and export from 

Feed-in Tariff etc.   
Hydrobot® grew out of Nick Forrest’s Master’s Degree in Sustainable Energy at the 
University of Edinburgh in 2007/8 and has been continually improved and its scope 
enhanced.  It is invaluable in the initial appraisal of a scheme's feasibility and often allows 
the expense of upfront site visits to be avoided, by undertaking desktop studies.   
Use of Hydrobot®  

Hydrobot® can be used to identify hydropower potential through our.  We also use it to 
assess the hydro potential of complete estates or regions. 
Scottish Government Survey of Hydropower Potential Hydrobot® was first employed 
on a project led by The Forum for Renewable Energy in Scotland (FREDS) on behalf of the 
Scottish Government.  It was used to identify some 1,000 stretches of river capable of 
producing in excess of 650 Megawatts and this led to a report on "The Employment 
Potential of Scotland's Hydro Resource" 
 

4.2 Identified Sites 

From the initial hydrobot search 83 sites were identified. Through desktop analysis these 
were further filtered to identify 22 sites with 13 hydro schemes showing some potential 
identified. Of these only 4 initially offered hydro and WSHP potential.  
 
Figure 1 below shows a summary of the 22 sites. Sites are filtered mainly by access, 
difficulty of terrain, grid connection, construction costs, available demand and the amount 
of power that can be produced.  
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Figure 1 Hydrobot Identified Sites 

 

 
 

Ordinance Survey Maps:  © Crown Copyright 2011. Licence Number 100049709 
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Table 1 below shows details of the sites identified. Highlighted in yellow are the sites 
selected to survey. 

 
Table 1 Identified Sites 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sites are filtered mainly by access, difficulty of terrain, grid connection, construction costs, 
available demand, likelihood of consents being granted and the amount of power that can 
be produced. Three examples of schemes not being selected during the desktop survey 
are as follows. 

At Menstrie the low gradient of river between intake and outfall means that SEPA are 
unlikely to give consent for this scheme, as they favour steep, rocky stretches of river that 
do not present suitable spawning grounds, or heavily modified watercourses. The steep-
sided gorge would make access for construction difficult, and does not offer an easy route 
for the penstock to traverse the banks to more open ground. 

Melloch Burn is in a gorge similar to Menstrie. There might be a possible intake location 
above the gorge, but the nearest house is 550m away so the transmission line would be 
costly for such a small scheme. 

Burn of Care has high banks forming a poorly accessible gorge, but it is also National Trust 
property so consents would be even more challenging. 

 

Figures 2, 3 and 4 below show the sites identified in table 1 above on respective ordinance 
survey maps grouped by proximity. 

TurbNum 

Informal Name 
(based on 
watercourse) 

worth further 
consideration 

 
Power 
(kW)  

Outcome  
After Survey 
Survey 

18004261 
Second Inchna 
Burn Y  22  

 

18004291 Baldie's Burn 2 Y  5  
 

18004335 Wood Burn Y  18  
No WSHP & Viable 
Hydro Potential 

18004339 Melloch Burn N  7   
18004351 Baldie's Burn Y  6   
18004364 Burn of Care N  20   

18004504 

Auchlinsky Burn 
(nr Castehill 
reservoir) Y  29  

 

18004552 Castleton Burn Y  9   
18004581 Alva Burn Y  223   

18004780 
River Devon (nr 
old mills) Y  3  

 

18004805 Kelly Burn N  5  
 

18004844 Dollarbank N  29  
 

18004972 Harviestoun Burn N  22   

18005022 Kirk Burn Y  19  
No WSHP & Viable 
Hydro Potential 

18005040 Silver Burn Y  56  
No WSHP & Viable 
Hydro Potential 

18005152 Dollar Burn Y  242  
 

18005472 Menstrie Burn N  181   

18005561 
Balquarn Burn, 
Alva Y  176  

 

18100012 
Forestmill 
Weir/old mills ?  3  

 

18100020 Black Devon Weir Y  57  
No WSHP & Viable 
Hydro Potential 

18100032 Dollar Burn LH Y  11   

18100053 River Devon Weir    5  
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Figure 2 below shows the location of turbine sites: Second Inchna Burn (18004261), 
Menstrie Burn (18005472), Balquarn Burn - Alva (18005561), Alva Burn (18004581), Silver 
Burn (18005040), Wood Burn (18004335). 

Figure 2 Sites Map 1 
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Figure 3 below shows sites: Kirk Burn (18005022), Harviestoun Burn (18004972), 
Dollarbank (18004844), Burn of Care (18004364), Dollar Burn (18005152), Dollar Burn LH 
(18100032), Kelly Burn (18004805), Castleton Burn (18004552), Baldie's Burn (18004351), 
Baldie's Burn 2 (18004291). 

Figure 3 Site Map 2 

 
 
 
  
   



H3 Hillfoots Heat and Hydro Power 
Feasibility Study 
 

 
 

 

 Page 14 

 
Figure 4 below shows sites: River Devon (nr old mills) (18004780), Melloch Burn 
(18004339), Black Devon Weir (18100020), Forestmill Weir/old mills (18100012). 

 Figure 4 Site Map 3 
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5.0 APPRAISAL OF WSHP TECHNOLOGY 

 

5.1 Initial WSHP Technology Observations 

Academic assessment of Water Source Heat Pumps (WSHP) have been mixed.  Dr 
Younger from Glasgow University stating recently in a BBC report that the case for WSHP 
has been “put beyond any doubt”. Prof Joe Clarke and Jeremy Cockroft of the Energy 
Systems Research Unit (ESRU) at the University of Strathclyde remain sceptical. 

This then leads to looking at case studies where the technology has been successfully 
deployed. Babyhydro has engaged with a Glasgow based company Ecoliving who have 
successfully installed a number of these systems and have case studies of the deployment. 

Mitsubishi have found that WSHP technology is only viable for installations of 40kWh and 
greater demand due to installation costs. 

 

5.2 Ground/Water Source Heat Pumps 

Some information in this section references “Assessing the performance of a reservoir-
based water source heat pump” a thesis written by Alasdair Morton of Strathclyde 
University in 2013. This can be found here: 

http://www.esru.strath.ac.uk/Documents/MSc_2013/Morton.pdf  

 

Difference Between Water and Ground Source Heat Pumps 
The main difference between water source and ground source heat pumps is that water 
source does not employ a closed loop system with a water/antifreeze mix used as the 
transfer medium. Water source heat pumps are referred to as open loop systems where 
the groundwater is pumped to the surface and though a heat exchanger. 

 

The advantage of water source heat pumps is that the temperature from the ground water 
being transferred to the refrigerant in the heat pump is generally higher which benefits the 
efficiency of the system. On the other hand an additional pump is required to get the water 
to the service that requires energy and maintenance. 

There are two types of system to choose. 

Closed-loop 
Closed-loop systems pump an anti-freeze solution through pipes buried in the 
ground/watercourse. Heat losses between the antifreeze solution and the transfer medium 
reduce the efficiency of these systems in comparison with an open-loop system.   

Open-loop 
These systems take heat directly from water abstracted from a water course.  The water is 
extracted from an intake, pumped through the heat pump, where heat is extracted from the 
water before the water returning to the watercourse. The disadvantages of an open loop 
water source heat pump system include the need to meet the additional engineering 
challenges of dealing with untreated water that may contain debris, variable PH and  
marine growth. It is also necessary to meet the abstraction requirements of SEPA. These 
problems can be avoided by employing a closed loop system with heat exchangers 
immersed in the river or in open water. 
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5.3 Suggested Technology for The Hillfoots Project 

For smaller projects closed loop would be more practical. 

There are a number of branded heat pump manufacturers such as Danfoss and Mitsubishi 
electric who have a scalable range of technologies that can be deployed. Many technology 
integrators have installed and have experience of the NIBE F1245 range of heat pumps. 
These can be installed modularly and networked with up to nine units to provide anything 
from 4.89kW heat output to 107.64 kW.  

 
5.3.1 Heat Pump and Remote Monitoring 

Appendix 7 shows details of the NIBE F1245 range of heat pumps. These come with a 
wireless or GSM link to facilitate remote monitoring and providing alarm messages.  

For WSHP’s an average annual water temperature of 6 degrees is usually designed for. 
This temperature would have to be factored in in any final design scenarios. For the 
domestic application initially envisaged a system such as the Ground Source Heat Pump 
NIBETM F1245 would be both suitable and scalable for a wide variety of deployment 
scenarios. 

 

5.3.2 Heat Collectors 

Collector Plates 
AWEB Slim Jim Collector plates have been used on other small projects and indeed the 
Tall Ship Community Energy Scotland Project used collectors from this manufacturer. 
http://www.communityenergyscotland.org.uk/userfiles/file/case_studies/Tall_Ship_-
_P40462.pdf. Figure 5 below shows a slim Jim Collector Plate. 

 

Figure 5 Slim Jim Collector Plate 
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5.4 Efficiencies 

The COP depends a lot on the heating distribution system installed inside the building. If 
heating a new build with UFH a design to a maximum flow temperature of 45 degrees C will 
mean a higher COP. If retrofitting to an old radiator system the flow temperature will need 
to be 55 degrees C and therefore a lower COP. Generally speaking the parameters that 
can be expected are a COP of between 3 and 4. 

The circulation pump will usually represent no more than 2% of the total electricity usage of 
the system. 

This modular system would allow a single power spout to power one WSHP capable of 
providing heating and hot water equivalent to that of a standard domestic house. It would 
also allow a number to be connected to provide a larger system.  

 

 
5.5 Using Unused Generated Electricity Rather than Exporting 

The technology now exists to dynamically self use spare generated capacity from any 
renewable energy source. This can be used to power an immersion heater and could be 
used to store heat. If used in conjunction with the NIBE heat pump which has an internal 
immersion heater the efficiency of the heat pump would be increased as it would be 
boosting the heat recovered from the water source. Features and benefits of the Immersun 
device are shown in Appendix 6. 
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6.0 SITE SURVEYS 

6.1 Weirs Identified and Surveyed 

 

H3 – Weir Site Inspection Report 
 

On Friday 16th October 2015 a sample set of Clackmannanshire weirs were visited by 
Gordon Black of babyHydro.  An initial assessment of hydropower potential was carried out 
and observations made on the potential for heat generation using Open Water Sourced 
Heat Pumps. 

The weather had been stable and substantially dry for the previous two weeks, so river 
levels were low – which is of benefit when conducting site surveys. 

 

This document captures the core information on the weirs and the observations made. 

Sites inspected: 
1) Cambus Weir 

2) Gartmorn Dam 

3) Linn Mill 

4) Forestmill 

5) Nine Acres Fish Farm 

6) Mount Stewart Fish Farm 

7) River Devon Lodge Park 

8) Alva Primary School 

9) Alva Glen – Lower Weir 

 

Ordinance Survey Maps:  © Crown Copyright 2011. Licence Number 100049709 
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1) Cambus Weir - NS 8534 9397 

Height of weir – 1.25m        (by visual inspection from the bank) 

Hydropower potential – 6kW 

Figure 6 Cambus Weir OS Map 

 
Observations: 

a) Qmean – 5.78m3/s 

b) Adjacent to Diageo site 

c) At risk of flooding at combination of very high tides and very heavy rain – as reported by Gordon 
Roger, Clacks Planner with responsibility for Flood Defence 

d) Toe of weir defines the extent of the tidal reach 

e) Box fish pass in the centre of ‘V’ shaped weir – effectiveness has been questioned 

f) The west bank is managed by Scottish Wildlife Trust and is reportedly leased them by Diageo.  
Ownership of the east bank is not known 

g) There is a concrete channel on the west bank, in sound condition.  Flow is managed by a sluice gate 
– in good condition; and workable. 

h) There is potential to permit flow in the lade but the hydropower head would be less than one metre.  
One option would be to deploy a set of potentially three River Energy System turbines producing 
2kW each with a depth of flow at 250mm. 

i) The electricity or heat could be applied to the Diageo plant to the west. 

j) Potential risk of vandalism.  Illegal poaching of salmon is reported to take place on the weir 
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Figure 7 Cambus Weir – showing the weir to be in good condition, although of a low height 

 

Figure 8 Cambus Weir  – showing box fish pass in the centre 

 

 

 

 

 

 

 

 

 

Figure 9 Cambus Lade – showing the culvert for possible deployment of in-river turbines 

 

 

 

 

 

 

  



H3 Hillfoots Heat and Hydro Power 
Feasibility Study 
 

 
 

 

 Page 21 

2) Gartmorn Dam – NS 9111 9405 

Qmean:  Nil – flood water spillway 

Height of weir – 2m        (by visual inspection from the bank) 

Hydropower potential – nil 

 

Figure 10 Gartmorn Dam Weir OS Map 

 
Observations: 

a) The Dam was originally built to drive pumps to extract water from local mines 

b) Water is currently abstracted by Scottish Water via an 18” concrete pipe – use unknown 

c) Historically the reservoir was supplied by an abstraction from the Black Devon at Forestmill – via a 
long lade. 

d) The water level was very low on the day of the site visit and locally reported to be at or around this 
level for most of the year. 

e) The ‘weir’ was rebuilt in 2013 and serves to manage any overspill flow. 

f) There is a 2m drop on the downstream side 

g) Hydropower potential is nil 
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Figure 11 Gartmorn Dam Site – showing the lade to be dry   

 

 

 

 

 

 

 

 

 

 
 
 

 

 

Figure 12 Gartmorn Dam Site – from the reservoir side of the weir, showing the low water level 
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Figure 13 Gartmorn Dam Site – showing the low water level 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Figure 14 Gartmorn Dam Site – showing the location of the original water management buildings at 

the foot of the dam 
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Figure 15 Gartmorn Dam Site – showing the abstraction point – in good condition and thus 

likely to be in use 
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3) Linn Mill – NS 9257 9299 

Height of waterfall – 5m        (by visual inspection from the bank) 

Hydropower potential – nil (access too difficult) 

Figure 16 Linn Mill OS Map 

 
 
Observations: 

a) The original mill is a ruin with only ground level features showing location 

b) Access to the site is very difficult – in gorge and not even argocat accessible 

c) Two houses nearby 

d) The stonework of the lower part of the lade feeding the mill is still partially visible.  The upper section 
has been filled in – now part of the gardens of the houses 

e) Weir not inspected – too difficult to reach – requires wading up the watercourse 

f) Suspect significant volume of water abstracted upstream at Forestmill by Scottish Water 
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4) Forestmill – NS 9541 9379 

Height of dam – 4m        (by visual inspection from on the dam) 

Hydropower potential – 28kW    (Theoretical - subject to SW prior abstraction limit) 

 

Figure 17 Forestmill OS Map 

 
Observations: 

a) Hydrobot figure for Qmean -  0.78m3/s 

b) Horseshoe dam of some 4m – in good condition 

c) All flow diverted into lade feeding Scottish Water abstraction point – visual estimate that the volume 
abstracted is substantial.  Potentially being used to supply Gartmorn Dam – as indeed was the 
purpose of the original lade – or Alloa Waste Water Treatment Works (WWTW) 

d) Spillway returns water some 30m downstream.  This results in there being nil flow in a 30m reach – 
water appears stagnant 

e) Two channels exist on the top of the dam – one at each bank.  Likely to have been spillways in the 
past – now overgrown.  Either could be used to feed flow into a header tank and thus enable a set of 
Low-head PowerSpouts to be deployed.  This would benefit the watercourse by introducing some 
flow into the stagnant section 

f) If 250l/s second available then power could be of the order of 8kW 

g) Access to either bank via farmer’s gated fields 

h) The Scottish Water abstraction tank looks to be of recent construction; cutting into it is likely to be 
difficult.  Opportunity missed to incorporate an Archimedes screw at time of construction 

i) 3-phase overhead grid within 30m 

j) Or, pensioner’s cottages within 200m across open field – to off-set locally 

Note:  There is an additional weir some 200m downstream of the A class road.  The height is some 30cm 
and is therefore of no value 
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Figure 18 Foresthill Site – showing the top of the Scottish Water abstraction tank 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 19 Foresthill Site – showing the intake sluice gate for the SW abstraction tank 
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Figure 20 Foresthill Site – showing the route of the original lade below the dam – feeding Gartmorn 

Reservoir 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 21 Foresthill Site – side view of the discharge at the SW abstraction point  
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Figure 22 Foresthill Site – showing the dam and the stagnant water pool 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

  

Figure 23 Foresthill Site – as above, taken from the south bank 
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4) Nine Acres Fish Farm – NO 0339 0066 

Height of weir  <0.5 m        (by visual inspection from the bank) 

Hydropower potential – Nil    

Figure 24 Nine Acres Fish Farm OS Map 

 

 
Observations: 

a) Qmean – 2.86m3/s 

b) Very low stone weir – in poor condition and with many gaps 

c) However, lade still functions to abstract water for use at the fish farm.  Question: is there any drop 
within the fish-farm or at the site of the original Tullibole Mill –  

Note:  There is an additional weir some 300m downstream from Fossoway Bridge.  This was not inspected 
due to access being though an active deer farm – Monarch Deer Farm   

Figure 25 Nine Acres Fish Farm Site – showing the weir from upstream 
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 Figure 26 Nine Acres Fish Farm Site – showing the lade and overflow sluice gate 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 27 Nine Acres Fish Farm Site – showing the main lade where it enters the Scouts Camp
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Figure 28 Nine Acres Fish-Farm Site – showing the lade through the Scout Camp 
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5) Mount Stewart Fish Farm – NO 0082 0215 

Height of dam - 1.5m        (by visual inspection from the bank) 

Hydropower potential – Nil    

Figure 29 Mount Stewart Fish Farm OS Map

 

 
Observations: 

a) Qmean – 2.76m3/s 

b) New boulders applied to site of original weir to create supply to fish-farm – significant leakage 

c) Good access from east bank – farm fields 

d) Outfall from fish-farm has drop of some 30cm 

e) Low gradient between weir and fish farm outfall so unlikely to be significant scope within the fish 
farm. 
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Figure 30 Mount Stewart Fish Farm Site – showing the boulder weir 

 

 

Figure 31 Mount Stewart Fish Farm Site – showing the outfall on the far bank  
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6) River Devon Lodge Park – NS 9633 9695 

Height of weir – 2.0m        (by visual inspection from the bank) 

Hydropower potential – 69kW   (Theoretical figure) 

Figure 32 River Devon Lodge Park OS Map 

 
 
Observations: 

a) Qmean – 3.8m3/s 

b) Weir in excellent condition.  New fish-pass installed 

c) New lodge build right beside the weir on north bank – no room for construction works or turbine. 

d) However, there may be potential on the  south bank for the installation of an   Archimedes screw for 
hydropower generation.  Though with the reduced FITS this is very unlikely to be financially viable.   
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Figure 33 River Devon Lodge Weir – showing the left-hand-side and fish pass 

 

 

Figure 34 River Devon Lodge Weir – showing the right-hand-side and the south bank 
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7) Alva Primary School – NS 8847 9684 

Height of weir – unable to ascertain – access through school required.  Likely to be very small < 0.5m 

Hydropower potential – Nil   

Figure 35 Alva Primary School OS Map 

 

Observations: 

a) Qmean – 0.27m3/s 

a)  

b) School closed and secure on day of site visit.  Bridge across the burn joining the two parts of the 
school visible in photos 

c) From street to the north there appears to be three weirs of 20/30cm plus one larger under the bridge 
– probably less than 1m 

d) Access is very poor – only through school grounds 

e) House to the east – has a large workshop to the rear and has an undershot waterwheel fitted 
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Figure 36 Alva Primary School Site – showing the watercourse from upstream and the existing 

domestic waterwheel 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 37 Alva Primary School Site – showing the watercourse and the first of the very small weirs 
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8) Alva Glen – Lower Weir – NS 8860 9759 

Height of weir – 6m (observed from the bank) 

Hydropower potential – Nil  (very difficult access in attractive park)  (Theoretical – 15kW) 

Figure 38 Alva Glen OS Map  

 
Observations: 

b) Qmean – 0.27m3/s 

c) Access to top of the weir extremely difficult 

d) Original pipe at bottom of the dam (cast iron) showing evidence of flow 

e) Two additional weirs shown on Park Map, plus reservoir at top. 

  



H3 Hillfoots Heat and Hydro Power 
Feasibility Study 
 

 
 

 

 Page 40 

Figure 39 Alva Glen lower Weir Site Photo – showing the 6m weir in good condition 

 

 

 

 

 

 

 
 
 
 
 
 
 
 

 

 

Figure 40 Alva Glen lower Weir Site – showing the watercourse below the weir 
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7.0 FUNDING 

We examined the funding options available to the project and from these determined the 
most appropriate structure for the venture going forward plus the associated consequential 
implications.  

7.1 Delivery Vehicle – Clackmannanshire Energy Services Company Ltd 

 

It is proposed that a new and distinct business entity be created to manage the ‘project’ as 
it matures into a commercial operation.  This ‘delivery vehicle’ would take comprehensive 
responsibility for the implementation of Phase 2 of the Project and build its ability as it 
evolves to provide a long-term service proposition. 

 

It is envisaged that the ‘delivery vehicle’ would be a limited company wholly owned 
Clackmannanshire Council with a mandate to: 

a. Provide enhanced energy solutions for citizens, businesses and its own buildings, 
at reduced cost 

b. Create local employment opportunities 

c. Use its experience and surplus funds to alleviate fuel poverty 

 
Additional benefits include: 

• Reduce greenhouse gas emissions – through the generation of renewable electricity 
and associated heat amplification 

• Improve energy efficiency – through making use of genuine renewable energy 

• Reduce fuel poverty – through significantly reducing the cost of electricity and heat to 
suitably located homes 

• Improve business sustainability and competitiveness – through reducing energy 
costs to suitably located businesses 

 

Given there may be other opportunities to address these issues it is proposed that the 
‘delivery vehicle’ be constituted as the Clackmannanshire Energy Service Company 
Limited so they can be administered and managed collectively. 
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It is proposed that the Clackmannanshire Energy Services Company Limited (CESCo) be 
formed as a Special Purpose Vehicle (SPV) under direct Clackmannanshire Council 
ownership.   

 

The description below makes use of concepts and wording extracted from a report 
prepared for the CMT by Rebecca Bell – The Alloa Waste Heat Recovery and Distribution 
Project dated 16th September 2015. 

 
Description Clackmannanshire Council leads the development of the project.  Elements 

of procurement, installation and operation could be outsourced to the 
private sector where there is insufficient capacity or experience. 
 
The CESCo would own the development of the service proposition, 
marketing, and contracting with customers. 
 

Finance The resource required to manage Phase 2 of the project to validate the 
proposition (technically and commercially) would be provided through the 
Local Energy Challenge Fund Grant  
 
The funding of the acquisition of the capital equipment and the installation 
of operational service at each individual sites would be provided through a 
loan from the Local Energy Challenge Fund  
 
Additional funding may be available from the Low Carbon Infrastructure 
Transition Programme. 
 

Risk and 
control 

Clackmannanshire Council would take on all of the risk, but also all of the 
reward and all of the control over the enterprise 
 

 
 

CESCo would work closely with the Heat Network Partnership at Resource Efficient 
Scotland and HEEPS at the Energy Savings Trust.  CESCo would encourage customers to 
make full use of both resources and seek to have its proposition included in their scope of 
works.  Note:  The current proposition does not fall within the HEEP set of supported 
initiatives. 
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7.1.1 BENEFITS AND RISKS 

 
The benefits and risks associated with the CESCo Ltd approach need to be considered: 

 
BENEFITS DOWNSIDES 

a) The mission, operation and 
performance of the business is under 
the direct control of the Council 
 

i) The staff would appear on the Council 
headcount 

b) The single vehicle could be used to 
manage multiple energy initiatives – 
with associated savings on overheads 
and the potential for combined 
solutions 
 

ii) The ownership may have a negative 
impact on the appeal of the 
proposition to other Councils – they 
may seek to create their own delivery 
vehicle. 

 iii) The ability to borrow matched funding 
from the Social Investment Fund 
would depend on what would be 
intended for any profits generated – 
they would need to be channelled to 
projects in keeping with the declared 
social purposes 
 

 iv) The staff costs are likely to be higher  
 

 v) The adverse publicity should the 
venture fail to be financially 
sustainable 
 

 
To address the ‘downsides’ identified above an alternative approach has been considered. 

 
 
Alternative Vehicle - Social Enterprise 
 

If the delivery vehicle was established as a social enterprise, either as a Company Limited 
by Guarantee with Charitable Status, or as a Scottish Charitable Incorporated Organisation 
(SCIO), it would be able to operate with the same aims and processes, and deliver similar 
outcomes.  This would of course prevent a rise in the number of Council Employees, and 
would be more likely to be acceptable to other Councils wishing to make use of its services.  
The Social Enterprise would also be in a position to spread its borrowing requirement 
across LECF and SIS. 
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7.2 Business Model 

 
The business model describes the market and how income will be generated.  Clearly the 
proposition cannot be permitted to differentiate between private clients and council tenants; 
given the initial funding is being provided from public funds (Scottish Government and the 
EU) then the commercial offering has to be open equally to both. 

 

The business model has several key requirements:  It must be; 

• Straightforward and easily understood 

• Contain no risk for the end customer 

• Provide the Delivery Vehicle with a reasonable prospect of financial sustainability 
(under the terms of the LECF we are seeking to establish the viability of the 
technological proposition, the marketing proposition, and financial prospects) 

 

To adequately address these requirements it is proposed that the Delivery Vehicle: 

• Funds the capital cost of each individual installation 

• Receives written permission for the installation from the premises owner (Terms to 
be developed) 

• Receives written permission for the installation and access from the land owners 

• Provides the premises at each site with the benefit of free (green) electricity and 
heat subject to the limit of what can be provided from the installation given the 
uncertainty of water flow and associated output power 

• For the duration of Phase 2:  Charges each customer for the electricity and heat 
delivered to them – at half the prevailing standard tariff (thus electricity at 5p/Unit) 

• Beyond Phase 2:  Continues as above or retains the income from: 

• RHI 

• FITS 

• Export of any unused electricity 

This places significant challenges on the Delivery Vehicle: It must; 

• Establish feasibility of identified suitable sites 

• Communicate efficiently with owners and tenants 

• Decline requests where they are unattractive (financially) 

• Install equipment cost-effectively 

• Maintain the equipment and deliver the anticipated consumer benefits 

The marketing challenge will be to articulate the proposition to the whole of 
Clackmannanshire, while demonstrating that it will only be potentially practical for people 
living close to watercourses and in particular those living near to locations with appropriate 
technical attributes of head and flow.  The primary task will be to enable citizens of 
Clackmannanshire to self-identify suitable sites, (and bring them forward for assessment) 
while dissuading people in technically unattractive locations from expressing interest. 
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7.3 CESCo Structure and Operations 

The main thrust of the proposition is the creation of a large number of smaller installations 
where hydropower and a heat pump are co-located and combined to produce a flexible 
balance of green electricity and green heat.  Since the numbers of sites and the speed at 
which they will be created are not known it would be prudent to form a small core to the 
business and grow the capacity in line with demand.  There are four main functions that 
need to be performed right from the beginning: 

a) Leadership and Management:  The CESCo (or at least the Business Unit within it 
charged with implementation of the H3 project) will need a ‘leader’ to build the team and 
implement the vision.  It will also require a management team to carry out the general 
business administration functions, financial management, HR and contract management. 
b) Customer Engagement:  Communication (marketing), customer negotiation (on 
individual sites), contracting, and ongoing customer care 
c) Installation Project Management:  Co-ordination of site preparation, installation of 
hydropower resource, installation of Heat Pump resource, and commissioning of the 
system. 
d) Income Management:  Ensuring billing is conducted efficiently and accurately.  And 
then beyond Phase 2, ensures claims are made on a regular basis for FITs, RHI and 
exported electricity for each site 

 
It is envisaged that in the early days CESCo will appoint one or more hydropower 
installation firms to design the schemes, get them consented, source the equipment and 
install to create a working scheme.  They will also appoint one or more suppliers of Water 
Sourced Heat Pumps to design and carry out installation.  Going forward it would be more 
cost effective to develop in-house capability across as much of this as possible and 
contract in the supply of the essential aspects.  For example: 

 
 Bring In-house Contract for external 

delivery 
Hydropower • Site identification 

• Consenting 
• Purchase of equipment 

and materials 
• Civils and construction 
• Installation of turbines 
• Annual maintenance 

 

• Site layout design 
• Installation design 
• Commissioning 

Heat Pump • Property modifications 
• Installation of Heat 

Pumps 
 

 

• Specification of optimal 
equipment 

• Commissioning 

 
 

One or more hydropower company and one or more WSHP company would be engaged to 
provide initial training followed by coaching and mentoring of the growing staff base to 
maximise the extent of the in-house competency. 
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7.4 Financial Model 

The costs of developing hydropower installations are very difficult to generalise since they 
are heavily dependent on the specific site and the parameters – such as head, flow rate, 
access and terrain.  The table 2 below provides the details covering three specific sizes 
and based on real life experience. 

 

Table 2 Indicative Hydro Costs 

 
ELEMENT 3kW 

PowerSpout 
(2 Turgo 
turbines) 

10kW 
Medium Head 

(Turgo) 

100kW 
High Head 

(Pelton) 

Feasibility Study & Consents £8,000 £16,500 £29,100 

Prelims Nil £2,500 £20,000 

Intake £2,300 £4,900 £40,000 

Header Tank/Forebay £750 £5,000 £10,000 

Penstock supply  £1,200 £13,300 £43,000 

Penstock installation £1,200 £24,500 £35,000 

Powerhouse £1,000 £14.500 £50,000 

Tailrace/Outfall £850 £2,500 £5,000 

Rock allowance Nil Nil £50,000 

Turbine, Generator & Control £3,600 £17,000 £142,000 

Grid Connection £1,500 £5,200 £73,000 

Design, Tendering & PM £2,500 £15,600 £88,000 

TOTAL £22,900 £121,500 £585,100 

 
For the purposes of financial assessment we have assumed that all hydropower 
installations are 3kW Turgo sites and thus cost a total of £22,900 to achieve commissioning 
and operation.  Note: this assumes external contractors carrying out the works. 
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7.4.1 Assumptions 

• The average local authority house heat demand requires a 6 kW heating system. 
• The typical house requires about 11,000kWh of heat energy per year 

• For this type of project the RHI can be made to work in either the domestic or non-
domestic streams. Domestic streams can only be followed however if the property 
owner also owns the installation. 

• RHI figures taken from the OFGEM website for installation after 1/1/16 

 

7.4.2 Water Source Financial Example  

Typical installation costs for a 6kWh peak demand home are in the range £7,500 to 
£15,000 depending on how much needs to be done to the property to make it suitable (hot 
water tanks, new radiators etc) along with proximity to a water course. 

Efficiency will be in the 300 to 400% range depending on how suitable the target property 
is. 

• Non Domestic RHI tariff is 8.84p per kWh paid for 20 years  

• Domestic RHI tariff is 19.10p paid for 7 years (as CESCo will own the installation 
not Clackmannanshire Council this will not be used for calculation). 

 

Costs  

• 3kW hydro installation = £22900 

• 6kW WSHP system = £10000 

22900 + 10000= £32900 

 

The income from such an installation would consist of: 
 
3kW pico hydro installation: 
 

Electricity - 3kW x 8760hours x 65% Capacity Factor => 17,082 kWh/year 
 
Assume 66.7 % of this is used at the property as electricity and 33.3% is applied to the WSHP 
 
 
Heat – 2 kW x 3(Coefficient of Performance) => 6kWh or 52,560 kWh(heat)/year 
 

 Applying a 65% Capacity Factor over a year => 34,164 kWh(heat)/year 

 Typical local authority house demand 11000kWh (heat demand) 

Non-Domestic RHI = 8.84p/kWh 

Non-Domestic RHI * 65% capacity =  34,164 * 8.84 = £3020.10 revenue/year 
 
Non-Domestic RHI * Typical Usage = 8.84 *11000= £972.4 revenue/year 
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To qualify for Hydro FIT no grant funding could be used for the equipment or installation.  

If it’s assumed FIT revenue at February 2016 levels and loan interest at a preferential local 
authority rates from the LECF of 3.5% APR the following calculation can be made. 

8.45p/kwh * 17,082 kWh annually produced = £1,443.43 with Non Domestic RHI at £972.4 
total revenue of  £2415.83. 

Payback would be approximately year 19. Graph 1 and Table 3 below shows the payback 
period. 

Graph 1 Annual Revenue and Payback Period 

 
Table 3 Annual Revenue and Payback Period 

Year Revenue 
(£) Loan (£) 

0! 0! 32900.00!

1! 2415.83! 31635.67!

2! 2415.83! 30327.09!

3! 2415.83! 28972.71!

4! 2415.83! 27570.92!

5! 2415.83! 26120.07!

6! 2415.83! 24618.45!

7! 2415.83! 23064.26!

8! 2415.83! 21455.68!

9! 2415.83! 19790.80!

10! 2415.83! 18067.65!

11! 2415.83! 16284.19!

12! 2415.83! 14438.30!

13! 2415.83! 12527.81!

14! 2415.83! 10550.46!

15! 2415.83! 8503.89!

16! 2415.83! 6385.70!

17! 2415.83! 4193.37!

18! 2415.83! 1924.31!

19! 2415.83! -424.17!

20! 2415.83! -2854.85!
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7.4.3 Comparative Costs 

For comparison the following assumptions are made. 

• Hydro power is sufficient to run the WSHP with no electricity required to be imported from 
the grid 

• For ASHP it is assumed that for 25% of the year 25% of the electrical power will be 
imported from the grid at 15p/kwh 

• Gas currently costs 4.8p/kWh 

• Oil/LPG is at around 7.5p/kWh 

• 11000kWh annual usage 

Table 4 Comparative Costs 

Gas$
(£)$

Oil$
(£)$

WSHP/GSHP$
(£)$

ASHP$
(£)$

528! 825! 0! 328.5!
 

 

 

 
Beyond Phase 2 the income is generated from retained: 
 

i. RHI 
ii. FITS 
iii. Export of any unused electricity 

 
 
7.5 Funding Model 

 
The core funding would be the LECF Grant.  This would be employed to finance the CESCo during 
its start-up phase and through the first two years of operation.  This would cover salaries, 
premises, operations and administration. 
 
A loan of a similar value would be sought from either LECF or SIS as matched funding.  This 
would be used to purchase the operational equipment (hydropower and WSHP) to be deployed at 
individual premises. 
 
Due to the nature of the project being modular, that is made up of lots of small units of delivery, the 
operational and capital requirement will be modest in the early days and grow along with the 
volume uptake.  Thus, if the project presents early indications of poor uptake then the venture can 
be terminated early without the full financial allocation being drawn down and therefore written off. 
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7.6 Volume Forecast 

The numbers of sites that might be suitable for a combined hydropower/WSHP installation is very 
difficult to assess.  It has also transpired that there are few Council owned properties within easy 
reach of the sites that have been identified. 

The number of potentially viable pico hydropower sites identified through the use of Hydrobot has 
been disappointingly low.  This is ascribed to the fact that Hydrobot was originally designed to 
identify sites with potential of 50kW and above.  Some modifications were applied to the internal 
algorithms for this study but the results fail to reflect babyHydro’s expectation based on their 
experience. 

An alternative approach would be to present the proposition to the public with a suitable 
description of a potentially attractive watercourse and property proximity, and encourage them to 
register their interest with CESCo.  In this way cold calling selling can be avoided, and pre-
disposed customers engaged for speedier decisions and implementation. 

When the project concept was being developed it was envisaged that the proposition would be 
demonstrated to be successful in Clackmannanshire, before being rolled out across Scotland.  

7.7 Risks 

Risk Observation 
a) Open WSHPs do not deliver the

forecast heat output
Evidence to be taken from suppliers and 
warranties obtained 

b) The Pico hydropower turbines do not
deliver the forecast electrical output

Evidence to be taken from suppliers and 
warranties obtained 

c) There are too few suitable sites Extend proposition to other Council Areas 
d) Take up is low due to a perceived

lack of value
Ensure the proposition is well articulated – 
through multiple channels; e.g. Council and 
EST 

e) Costs of integration at premises are
too high or the works generate
complaints

Staff selection and quality of training 
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7.8 Existing Weirs 

 
The locations of some 24 weirs within Clackmannanshire, or on the Devon River watercourse 
were identified by the Council Flood Defence Unit.  A sample of some 11 of these were visited 
and initial observations made.  The purpose of the set of site visits was to establish the likely 
spectrum of potential of the full set of 24.  Of the 11 visited only three were deemed to have 
hydropower potential.   
 
Three of the 11 sites were visited at a later date by James Hendry of babyHydro and a more 
detailed assessment made.  The analysis is contained in Appendices 1 to 3 
 
At one of the existing weir site – Cambus – the weir was judged by visual inspection to have a 
head of only some 1.75m.  This is too low for the deployment of traditional hydropower 
solutions.  However, there is a new technological solution being developed and almost ready 
for deployment.  This takes the form of an ‘in-river’ turbine’ (Hydros) which is placed in the 
watercourse rather than making use of extracted water.  It is possible that this turbine (in fact 
three of them) could be placed in the existing sluice by-pass channel with minimal civils works 
being required.  Details of the technological solution are provided in Appendix 4 – River Energy 
Systems-Introductionv1.1.  River Energy Systems report (9th December 2015): 
 

‘We plan to install a 6kW multiple system in the lade that fed the old Paper 
Mill at Guardbridge and a 3kW in-river system in the river Leven at 
Glenrothes during the first quarter 2016. 

 
As and when this technology comes to market then it is possible that several suitable locations, 
as yet unidentified, might exist.  (The requirement is for a particular depth of water with a 
velocity of around 3m/s – the depth varies with the diameter of the rotor and the associated 
level of output power – the deeper the water the greater the power).   
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8.0 LEGAL AND REGULATORY REQUIREMENTS 

Following a sound business case being established through the feasibility study the next 
step is to apply for consents.  The two statutory consents required are: 

• SEPA - Abstraction Licence – also referred to as the CAR licence (Controlled 
Activities [Scotland] Regulations) 

• Local Authority - Planning Permission 

 

The SEPA process timetable for an abstraction licence is 5 months, and requires a fair 
degree of negotiation with SEPA.  Planning Permission is seldom a problem for a well 
researched and designed scheme, and although the process takes less time, Local 
Authorities prefer to wait until the SEPA licence has been granted before issuing formal 
consent. 

Both require the payment of fees - which are dependent upon the output power and the 
footprint of the scheme.  The scheme may also need to be advertised - which is dependent 
upon environmental designations and proximity to neighbours. 

A further practical consent required is the connection to the grid.  An application for an 
'embedded generation' connection needs to be submitted to the local Distribution Network 
Operator (DNO).  In Scotland is either SSE or Scottish Power dependent upon the location 
of the scheme. 

 
Landowners looking for an investor and developer to finance and construct a scheme 
typically look to receive a lease fee and an additional access fee going to various 
landowners for access rights. The industry norm for 300kW to 1MW schemes has been 
shown to be between 7% and 10%. An agreement needs to be reached between 
landowners adjacent to the development but it is SEPA who agrees abstraction licenses so 
land owners upstream and downstream should not be affected. 
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9.0 RECOMMENDATIONS ON POTENTIAL FURTHER ACTIVITIES 

While the outcome of the project was the determination that the co-location of hydropower and 
water sourced heat pumps was not a commercially viable enterprise, several other opportunities 
were identified.  We believe these would benefit from further investigation.  They are listed below 
(with no prioritization): 
 

ITEM OPPORTUNITY RECOMMENDATION 
1. Water Sourced 

Heat Pumps 
Water Sourced Heat Pumps remain 
worthy of consideration for deployment 
without integration with hydropower.  
The preferred stage at which to 
consider them is at the design of new 
housing projects – particularly if owned 
by Clackmannanshire Council 

Ensure that the Clackmannanshire 
Architects Department is aware of 
the resource and encourage 
consideration of inclusion at the 
feasibility stage of property 
construction. 

2. Currently Installed 
Renewable 
Energy Systems 

Where there is access to other 
previously installed renewable energy 
sources (Solar Wind etc) excess 
energy could be used to power new 
WSHP installations. 

Examine and map currently 
installed renewables and assess 
GSHP and WSHP potential 

3. Menstrie Burn It was reported to us that a previous 
investigation into the development of a 
hydropower scheme had been 
undertaken on the Menstrie Burn.  
This, we understand, was to include 
the use of the existing upper reservoir 
and anticipated inserting a new 
penstock within the old pipework. 

Obtain a copy of the description of 
the potential and proposed 
methodology and obtain a 
professional opinion 

4. Alva Glen  It was reported to us that a Feasibility 
Study on hydropower potential had 
been carried out on the Alva Glen 
watercourse.  A copy of this was 
requested from the Community but not 
received 

Obtain a copy of the original 
Feasibility Study and obtain a 
professional opinion 

5. Campus Weir   The weir at Cambus (see Figure 7) 
includes a culvert which is potentially 
suitable for the deployment of an ‘in-
river’ turbine.  These are described in 
Appendix 4, and further detail is 
provided in Section 7.8. 

Introduce the opportunity to 
Diageo and River Energy Systems 

6. Forestmill With the height of the dam being at 4m, 
and it being in good condition, there is 
potential to create some 8kW of 
hydropower for local consumption. 
(See Figure 17) 

Explore possible sites that might 
make use of the electricity to offset 
consumption and then commission 
a Pre-feasibility Study. 

7. Nine Acre Fish 
Farm & Tullibole 
Mill 

See Figure 24.  The water diverted into 
the fish farm may represent a useful 
source of heat if there is a local 
demand (either for premises of for the 
fish rearing process).  Additionally, 
there may be a useful drop in level – 
particularly around the location of the 
original mill – for hydropower 
generation. 

Approach the owner and enquire. 
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8. River Devon 
Lodge Park 
Weir 

The weir has the potential in principle 
to generate some 69kW of power (see 
Figure 32).  However, this is unlikely to 
be commercially viable due to the 
reduced level of FITs. 

If the Feed-in Tariffs are revised 
upwards in the future the potential 
should be examined. 

9. Alva Primary 
School 

There is no potential to generate useful 
energy.  However, it may be possible 
to create a hydropower demonstration 
facility by either copying the neighbour 
by installing a waterwheel or by placing 
a yacht turbine (normally trailed behind 
sailing vessels) in the watercourse.  
The voltage and current (and thus 
power) could be shown within the 
school and thus recorded and plotted 
against rainfall. 

Approach the school to see if they 
would be interested in exploring 
the scoping of an educational 
project. 

 
 
Additional learning to be applied to future funding bids: 
 
Two points of learning have emerged from carrying out the project: 

a) In the original design of the project we factored in considerable engagement with various 
Community Groups.  Our purpose was twofold; firstly to gather from them local insight on 
previously identified sites of hydropower potential (We were aware of the existence of 
several reports and assumed there would be additional local knowledge). Secondly, we 
were going to brief them on the nature of sites we were seeking and ask them to nominate 
appropriate prospect locations. None of the Community Groups responded to our attempts 
to communicate with them. 

b) Identification of land ownership: It proved very difficult to identify land boundaries and 
indeed ownership even with the assistance of the resources of Clackmannanshire Planning 
Department.  Future activity should seek to generate project initiatives based on land under 
single party ownership. This would have the additional benefit of reducing lead time on 
development by avoiding multi-party negotiations and the legal costs of putting agreements 
in place.  
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1 Introduction 
On 16th November 2015 babyHydro engineer James Hendry carried out a walk-over survey on the 
Silver Burn in the ‘Hillfoots’ by the Ochils to assess the potential for a micro-hydro power. He was 
accompanied by Mark Henderson of Ecoliving, who specialises in heat pump technology. 

The purpose of the visit was to: 

• Assess practical opportunities for a hydropower scheme in conjunction with a water source heat 
pump on a physical, commercial and environmental basis 

• Examine the local terrain to identify suitable intake, pipeline and powerhouse locations 

• Identify the probable costs and potential income to inform a business plan 

• Identify areas of risk to development  

• To provide more detailed advice on the recommended ways to proceed.  

This document briefly summarises the options, to establish whether there is justification to 
commission more detailed investigation. 

2 Summary 
x Site location: south facing slopes of Ben Ever, NS 892 974 

x There is a good intake site at 135m elevation, just upstream of where a track crosses the 
burn; it has exposed bedrock and solid rock banks. See photo1 

x Much of pipeline route could avoid deciduous woodland surrounding the burn by running 
down the west bank in open ground. 

x Existing access tracks are less than 100m from the intake and could be used if access 
permission was granted by the landowner.  

x There is a suitable powerhouse location in open fields on west bank at approximately 45m 
elevation. 

x 3-phase 11kV lines south of the powerhouse site indicate a relatively straightforward grid 
connection.  

x Wayleaves required across entire site amongst multiple landowners. Biggest unknown and 
risk to development. 

x No offsetting opportunities or integrated heat pump sites for nearby council owned 
properties. 

 
Table 1. Main parameters 
Technology  Site 

number 
Site name Power 

(kW) 
Head 
(m) 

Mean Flow 
(m3/s) 

Hydro 18005040 Silver Burn 15 90 0.018 
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Figure 1: blue=pipeline; red = intake and powerhouse; green = electric export cable 
 

2.1 Layout 
Figure 1 includes the recommended layout based on the terrain. This may vary depending on other 
external factors such as land ownership boundaries or grid connection location. Key requirements 
are ease of access, minimising environmental impacts e.g. avoiding woodlands a far as possible 
etc and maximising power output or cost effectiveness. 

2.2 Access 
The powerhouse area would require new access across fields from public roads on the north east 
side of Alva. The land owner boundary of the woodland trust estate and other estats would need 
to be confirmed. The best access route to the intake would be via landrover tracks to the west of 
the burn, but appears to be different ownership to the woodland trust site. The walking track coming 
through the woods from the east would be suitable for mini-digger only.  

Intake 
NS 9817 9770 

Powerhouse    
NS 8926 8733 

Potential pt of  
grid connection  

Existing walking 
tracks (suitable for 
mini-digger) 

Disused mineshaft 
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Photo 1: potential intake site at 135m elevation 

2.3 Intake 
The most suitable intake is at NS89179770 (pictured above) at 135m elevation Above Ordnance 
Datum (AOD). This is 5m or so upstream of where the small track crosses the burn. It could be 
possible to incorporate a bridge into an intake struicture to improve access. The intake area has 
formations of sound bedrock, which are advantageous as a foundation. Visual impact would be a 
consideration with the close proximity to the track, which would be mitigated if incorporated into a 
bridge structure. 

2.4 Pipe route 
The most favourable route for the pipe appears to be down the west bank as the land has already 
been cleared of trees and therefore a buried pipeline would not be obstructed by root systems. 
Working gradients are manageable on site, between 20 and 35%. However, there are some 
steeper sections of cross slope near the intake. A corridor through the woodland would be required 
for the first 40m stretch. Total pipe length has been estimated to be approximately 500m. 

2.5 Powerhouse 
West of the burn, there is a strip of open land on the west side of the burn that extends from the 
intake down to the bottom of the hill. Access to the powerhouse location is straight forward from 
public roads and the ground is reasonably well drained and even for construction. The proposed 
powerhouse building grid ref is NS 8926 8733 on a flat area, close to the river but above the likely 
flooding zone. Wayleaves and possibly lease rental would need to be negotiated from the land 
owner. 

The nearest grid 3phase connection is150m from the powerhouse at either 33kV or 11kV.  
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Photo 2: suitable powerhouse site next to Silver burn above flood zone  

3 Head, flow and power 
The gross head of the scheme based on the above layout has been estimated at 95m, and the 
calculated annual mean flow at the intake is approximately 0.045m3/s. Two turbine design flows 
have been analysed, one based on maximum power permissible, using 1.3 x the mean flow, the 
second based on restricting power to below 15kW. The first scheme would have an installed 
capacity of 37kW.  

4 Environmental 
It is unlikely that an Environmental Impact Assessment (EIA) would be required due to the scale of 
the development, although, this does not reduce the impact that the scheme could have on a local 
scale e.g. on semi-ancient riparian woodland surrounding the glen. It is anticipated that ecological 
issues would not form an unsurmountable barrier to the development of this scheme, given 
sufficient mitigation or compensatory works e.g. micro-siting around sensitive features or replanting 
of any trees felled. There are no known environmental conservation designations on the site but it 
does lie between tow SSSI sites east and west. Local authority should be consulted early to 
establish any particular concerns. 

SEPA are responsible for protection of the water environment. The average gradient of the 
depleted reach of the burn is around 22%, meaning that the scheme should be provisionally 
acceptable to SEPA (the steeper the burn the less likely to have adverse effects). It is unlikely to 
be concern regarding fish presence or migration in the burn due to this steepness. An impassable 
barrier to fish was not located during the pre-feasibility visit, although it is expected that one would 
be confirmed not far upstream of the powerhouse during the next stage of investigations.  

5 Financial summary 
The table below presents the key scheme performance values in commercial terms for the two 
scenarios modelled.   

The analysis assumes: 
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x Two 10% ‘degressions’ in the current FITs generation rates ( 15.45p/kWh <15kW and 
14.43p/kWh for between 15 -100kW) 

x No new access tracks are required for construction or operation 

x No savings from directly offsetting consumption locally – no properties found. 

 
The simple payback is poor compared to hydro developments at this scale over the last few years. 
The real payback period may be more than the simple payback if you include cost of finance. 
Design lifetime should exceed 30years or more, but the long payback period make this a slow 
return on investment.  

6 Conclusion 
It is not recommend to proceed with this scheme under the current state of financial incentives, 
however if further investigations were sought, then it is recommended to carry out scoping with the 
Local Authority, contact land owners and then refine the budgetary costs.  

 
For further information or clarification on this report, please contact: 
 
 

James Hendry 
Project Engineer 
babyHydro Ltd 

F1 Buchan House 
Enterprise Way, Carnegie Campus 

Dunfermline 
KY11 8PL 

        
 

M: 07840384634 
T: 01383 722214 

E: jameshendry@babyhydro.co.uk 

 
 

 

Name
Installed 
power Initial cost

Annual 
cost

Annual 
gross 

revenue

Simple 
payback 
(years)

20 year 
simple 
profit

1 Silver burn 1 - max 37kW 37 kW £298,712 £4,539 £19,904 19.4 £8,595

2 Silver burn 2 - 15kW 15 kW £182,968 £2,632 £12,924 17.8 £22,862
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1 Introduction 
On 16th November 2015 babyHydro engineer James Hendry carried out a walk-over survey on the 
Wood Burn in the ‘Hillfoots’ by the Ochils to assess the potential for a micro-hydro power. He was 
accompanied by Mark Henderson of Ecoliving, who specialise in heat pump technology. 

The purpose of the visit was to: 

• Assess practical opportunities for a hydropower scheme on a physical, commercial and 
environmental basis 

• Examine the local terrain to identify suitable intake, pipeline and powerhouse locations 

• Identify the probable costs and potential income to inform a business plan 

• Identify areas of risk to development  

• To provide more detailed advice on the recommended ways to proceed.  

This document briefly summarises the options, to establish whether there is justification to 
commission more detailed investigation. 

2 Summary 
x Site location: south facing slopes of the Ochil Hills, NS 906 973 

x There is a potential intake site at 120m elevation, upstream of where a track crosses the 
burn. There is some evidence of bedrock in the banks, but some excavation of the bed 
would be required.  

x Around 100m of the pipeline route could not avoid deciduous woodland but could minimise 
disturbance by burying in verge of the track crossing the burn. Thereafter the route on the 
west bank is straightforward in open ground. 

x Existing access tracks are less than 150m from the intake and should be used if access 
permission was granted by the landowner.  

x There is a suitable powerhouse location in open fields on west bank at approximately 30m 
elevation with good access. 

x Nearest 3-phase 11kV lines are 390m north west of the powerhouse site. 

x Wayleaves required across entire site amongst multiple landowners. Biggest unknown and 
risk to development. 

x There is no evidence of a council property marked at ‘The Roundal’ for offsetting energy 
usage onsite. 

 
Table 1. Main parameters 
Technology  Site 

number 
Site name Power 

(kW) 
Head 
(m) 

Mean Flow 
(m3/s) 

Hydro 18004335 Wood Burn 9 90 0.011 
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Figure 1: blue=pipeline; red = intake and powerhouse; green = electric export cable 
 

2.1 Layout 
Figure 1 includes the recommended layout based on the terrain rather than other external factors 
such as land ownership boundaries. Key requirements are ease of access, minimising 
environmental impacts e.g. avoiding woodlands a far as possible, maximising power output or cost 
effectiveness. 

2.2 Access 
The powerhouse area could have straight forward access by farm tracks connecting to the public 
road network at the east side of Alva. The land owner boundary of the woodland trust estate and 
other estate would need to be confirmed. The best access route to the intake would be via landrover 
tracks to the west of the burn, but appears to be different ownership to the woodland trust site. The 
walking track coming through the woods from the east would be suitable for mini-digger only.  

Intake 
NS 9059 9759 

Powerhouse    
NS 9060 9725 Potential pt of  

grid connection  

Existing tracks 
(suitable for small 
excavator) 

Council property 
false record 
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Photo 1: access tracks through Ochil Hills Woodlands Park from the east 

2.3 Intake 
It would be possible to build an intake at NS9059 9759 (pictured front cover) at 120m elevation 
Above Ordnance Datum (AOD). This is 120m upstream of where the small woodland track crosses 
the burn.  

2.4 Pipe route 
The most favourable route from the intake would be down the east bank initially as the land has 
already been cleared of trees. Working gradients are steep, but manageable on site, around 25%. 
However, there are some steeper sections near the intake. A narrow 10m corridor through the 
woodland may be required, but could be minimised by burying the pipe in the verge of the existing 
tracks. Total pipe length has been estimated to be approximately 425m. 

2.5 Powerhouse 
The proposed powerhouse building grid ref is NS 9060 9725 in open ground, close to the river but 
above the likely flooding zone. Wayleaves and possibly lease rental would need to be negotiated 
from the land owner. 

The nearest grid 3phase connection is 390m from the powerhouse - 11kV network at ‘The 
Roundal’. 
There is no evidence of a council property marked at The Roundal for offsetting energy usage 
onsite. 
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Photo 2: suitable powerhouse site next to Wood Burn above flood zone  

3 Head, flow and power 
The gross head of the scheme based on the above layout has been estimated at 90m, and the 
calculated annual mean flow at the intake is approximately 0.011m3/s. Turbine design flow is based 
on maximum power permissible by SEPA, using 1.3 x the mean flow. With these parameters the 
scheme could have an installed capacity of 9kW.  

4 Environmental 
It is unlikely that an Environmental Impact Assessment (EIA) would be required due to the scale of 
the development, although, this does not reduce the impact that the scheme could have on a local 
scale e.g. on semi-ancient riparian woodland surrounding the glen. It is anticipated that ecological 
issues would not form an unsurmountable barrier to the development of this scheme, given 
sufficient mitigation or compensatory works e.g. micro-siting around sensitive features or replanting 
of any trees felled. There are no known environmental conservation designations on the site but it 
does lie between tow SSSI sites east and west. Local authority should be consulted early to 
establish any particular concerns. 

SEPA are responsible for protection of the water environment. The average gradient of the 
depleted reach of the burn is around 23%, meaning that the scheme should be provisionally 
acceptable to SEPA (the steeper the burn the less likely to have adverse effects on water species). 
It is unlikely to be a concern regarding fish presence or migration in the burn due to this steepness. 
An impassable barrier to fish was not located during the pre-feasibility visit, although it is expected 
that one would be confirmed not far upstream of the powerhouse during the next stage of 
investigations.  

5 Financial summary 
The table below presents the key scheme performance values in commercial terms. 

The analysis assumes: 

x Two 10% ‘degressions’ in the current FITs generation rates (15.45p/kWh reducing to 
12.52p/kWh) 
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x No new access tracks are required for construction or operation 

 
The simple payback is poor compared to other hydro developments at this scale over the last few 
years. The real payback period may be more than the simple payback if you include cost of finance. 
Design lifetime should exceed 30years or more, but the long payback period make this a slow 
return on investment and is unlikely to be profitable before the end of the feed-in tariff. 

6 Conclusion 
It is not recommend to proceed with this scheme under the current state of financial incentives, 
however if further investigations were sought, then it is recommended to carry out scoping with the 
Local Authority and then refine the budgetary costs.  

 
For further information or clarification on this report, please contact: 
 
 

James Hendry 
Project Engineer 
babyHydro Ltd 

F1 Buchan House 
Enterprise Way, Carnegie Campus 

Dunfermline 
KY11 8PL 

        
 

M: 07840384634 
T: 01383 722214 

E: jameshendry@babyhydro.co.uk 

 
 

 

Name
Installed 
power Initial cost

Annual 
cost

Annual 
gross 

revenue

Simple 
payback 
(years)

20 year 
simple 
profit

1 Wood Burn 9 kW £194,850 £2,671 £11,607 21.8 -£16,123
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1 Introduction 
On 16th November 2015 babyHydro engineer James Hendry carried out a walk-over survey on the 
Silver Burn in the ‘Hillfoots’ by the Ochils to assess the potential for a micro-hydro power. He was 
accompanied by Mark Henderson of Ecoliving, who specialise in heat pump technology. 

The purpose of the visit was to: 

• Assess practical opportunities for a hydropower scheme on a physical, commercial and 
environmental basis. 

• Examine the local terrain to identify suitable intake, pipeline and powerhouse locations 

• Identify the probable costs and potential income to inform a business plan 

• Identify areas of risk to development  

• To provide more detailed advice on the recommended ways to proceed.  

This document briefly summarises the options, to establish whether there is justification to 
commission more detailed investigation. 

2 Summary 
x Site location: south facing slopes of Elistoun Hill, Ochil Hills, NS 923 979 

x There are suitable intake sites at 145m and 160m elevation, just upstream of where a 
walking path crosses the burn; See photo1 

x The pipeline route would have to pass through deciduous woodland that surrounds the 
burn, but would avoid most trees by running down the west bank in open ground. 

x Existing access tracks are at least 200m from the intake and could be used if access 
permission was granted by the landowner.  

x There are suitable powerhouse locations at approximately 75m and 45m elevation. 

x 3-phase 11kV lines within the town would provide grid connection points within 500m.  

x Wayleaves would be required from multiple landowners, which is probably the biggest 
uncertainty and risk to development. 

 
Table 1. Main parameters 
Technology  Site 

number 
Site name Power 

(kW) 
Head 
(m) 

Mean Flow 
(m3/s) 

Hydro 18005022 Kirk Burn 15-18 118 0.018 
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Figure 1: blue=pipeline; red = intake and powerhouse; green = electric export cable 

2.1 Layout 
Figure 1 above shows the potential layouts based on walk-over of the local terrain. Layouts may 
vary, depending on other external factors such as land ownership boundaries or the advised point 
of grid connection from the DNO. Key requirements are ease of access, minimising environmental 
impacts e.g. avoiding sensitive areas and maximising power output or cost effectiveness. 

2.2 Access 
The powerhouse site a. would require new access across fields from public roads on the north side 
of Tillicoultry. The land ownership boundary of this estate would need to be confirmed. The best 
access route to the intake would be via service tracks to the Scottish Water reservoir. 200m of 
access tracks would be required to build the intake, but these could be reinstated upon completion 
if need be.  

Intakes A & B 
NS 9237 9806 

Powerhouse   b 
NS 9256 9753 

Potential pt of  
grid connection 

Powerhouse  a 
NS 9235 9769 

Water resr. 
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Photo 1: potential intake site at 145m elevation 

2.3 Intake Sites 
There are potential intake sites near NS9236 9802 (pictured above in photo 1) at 145m Above 
Ordnance Datum (AOD) and just upstream at 160m AOD. These are referred to as site A and B 
respectively. Both intake areas have banks of sound bedrock, which are advantageous as a 
foundation.  

2.4 Pipe route 
The most favourable pipe routes are shown in figure 1. Some significant ground works and a 
corridor through woodlands would be required for the first 200m stretch. Total pipe length is 
estimated to be between 350m and 600m depending on the layout. 

2.5 Powerhouse Sites 
There is a strip of open land on the west side of the burn that extends from the intake down to the 
bottom of the hill. Access to the powerhouse location is straightforward from public roads and the 
ground is reasonably well drained and even for construction. The proposed powerhouse building 
grid ref is NS 8926 8733 on a flat area, close to the river but above the likely flooding zone. 
Wayleaves and possibly lease rental would need to be negotiated from the land owner. 

The nearest 3phase grid  connection is 150m from the powerhouse at either 33kV or 11kV.  
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Photo 2: Service access to burn above flood zone  

3 Head, flow and power 
The maximum gross head available has been estimated at 118m, and the calculated annual mean 
flow at the intake is approximately 0.018m3/s. Several variations of the potential layouts and design 
flows have been analysed for comparison and the most cost effective one is shown in the financial 
summary. The best scenario (at the time of writing) is based on a scheme with a power output of 
15kW. The maximum power scheme could use up to 1.3 x the mean flow, 0.023m3/s whereas the 
15kW scheme would use slightly less than this, and therefore run for more of the year. The 15kW 
scheme is estimated to produce 55,460kWh per annum. 

4 Offsetting Electricity Locally  
Assumed consumption of the electricity needs of the nearby primary school is an average of 
300kWh/pupil/yr 1. This has been used in the financial estimates below. Tillicoultry Primary has a 
role of 346 pupils at the time of writing, hence an estimated annual electricity consumption of 
103,800kWh/year and load of 11kW. If 75% of annual consumption was produced by the hydro, 
then a potential of around £5,000 could be saved per year based on £0.115/kWh. This has been 
included in the Annual Gross Benefit figures below.  

In order to implement local offsetting a longer electrical cable would be required, and is estimated 
at ~530m. 

5 Environmental 
It is unlikely that an Environmental Impact Assessment (EIA) would be required due to the scale of 
the development, although, this does not reduce the impact that the scheme could have on a local 
scale e.g. on semi-ancient riparian woodland surrounding the glen. It is anticipated that ecological 
issues would not form an unsurmountable barrier to the development of this scheme, given 
sufficient mitigation or compensatory works e.g. micro-siting around sensitive features or replanting 
of any trees felled. There are no known environmental conservation designations on the site but it 

                                            
1 Based on 200 – 400kwh/pupil/year Source: http://www.sustainabilitywestmidlands.org.uk/wp-
content/uploads/WMEMF_benchmarking_presentation_April_2013.pdf 
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does lie between two SSSI sites east and west. Local authority should be consulted early to 
establish any particular concerns. 

SEPA are responsible for protection of the water environment. The average gradient of the 
depleted reach of the burn is around 17%, meaning that the scheme should be provisionally 
acceptable to SEPA (the steeper the burn the less likely to have adverse effects). Fish presence 
or migration is unlikely to be a concern in the burn due to this steepness. An impassable barrier to 
fish was not located during the pre-feasibility visit, although it is expected that one would be 
confirmed not far upstream of the powerhouse during the next stage of investigations.  

6 Financial summary 
The table below presents the key scheme performance values in commercial terms for the best 
scenario modelled.   

The analysis assumes: 

x Two 10% ‘degressions’ in the current FITs generation rates (at time of writing), which are: 

o 15.45p/kWh <15kW  

o 14.43p/kWh for between 15 -100kW 

o Export tariff of 4.77p/kWh 

o The school’s import electricity rate is 11.5p/kWh and 75% of consumption is offset. 

  Name 
Installed 
power 

Initial 
cost 

Annual 
cost 

Annual 
gross 

revenue 

Simple 
payback 
(years) 

20 year 
simple 
profit 

5 Kirk Burn - A-b 15kW 15 kW £209,345 £2,922 £12,738 21.3 -£13,022 
 

The simple payback is poor compared to other hydro schemes at this scale developed in recent 
years. The real payback period will be more than the simple payback if the cost of finance is 
included. Design lifetime should exceed 30years or more, but the long payback period makes this 
a relatively slow return on investment.  

7 Conclusion 
It is not recommended to proceed with this scheme under the current state of financial incentives 
because the simple payback period exceeds the 20-year lifetime of the FIT that is guaranteed by 
the UK government. However, if further investigations were sought, then it is recommended first to 
carry out scoping with the Local Authority and landowners and then refine the budgetary costs.  

For further information or clarification on this report, please contact: 
 

James Hendry 
Project Engineer 
babyHydro Ltd 

F1 Buchan House 
Enterprise Way, Carnegie Campus 

Dunfermline 
KY11 8PL 

      M: 07840384634 
T: 01383 722214 

E: jameshendry@babyhydro.co.uk 
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  “HYDROS” AN INTRODUCTION TO RES HYDROS SYSTEMS 

Introduction  

The patented “Hydros” system can be installed in any water course from 150mm deep with flows 

greater than 1.5m/s such as rivers, burns, lades, sluices, outfalls and weirs, in any location rural or 

urban producing renewable green energy for local or grid connected electrical power.  

The “Hydros” systems are economical, environmentally benign and are designed for ease of 

installation and operation. The system is easily installed and maintained and provides a capital cost 

payback in as little as 5 years.  

The “Hydros” system is scalable and capable of producing, depending on the depth of the water and 

the velocity of the flow, from 1kW to 100kW per system. The “Hydros” Systems have been designed 
to minimise the impact on the environment, maximized use of “off the shelf” parts particularly the 
electrical drive systems which are normally provided by Siemens and the ease of installation (limited 

or no civil works required).  

The “Hydros” systems can be easily connected to grid, local network, various voltages both DC and 
AC or indeed be connected directly to a pumping system. The system is designed to produce torque 

which can drive pumps, generators or other equipment that utilizes rotational torque. 

“Hydros” commercially available systems 

The “Hydros” system are ready for commercial development and depending on the size of the 

systems our standard systems delivery for 1-5 kW systems is between 4 and 8 weeks, 6-15kW 

systems is between 8 and 12 weeks and the larger systems and bespoke systems delivery will be 

dependent on the clients requirements. 

The “Hydros” systems are based on the “Flumill” tidal technology is unlike any other technology on 

the market, the tidal systems have been tried and tested under full scale tidal conditions and the 

“Hydros” in River systems have been tried and tested in-river at various flow conditions, in water 

lades and sluice outflow conditions and with current Feed in Tariffs will provide a capital cost pay-

back between 5 and 7 years.  

    

     Extensive Tank Testing          Tow Testing in Norwegian Fjord In-river testing and operation   Lade and outflow Power production 

 

The “Hydros” systems do not require “head” or abstraction of water where the electrical output is 

dependent on the depth of the water and flowrate (m/s), where the greater the depth and velocity 

the higher the electrical power output. 
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The table below gives an indication of the requirements for the depth and flow of some of the 
standard “Hydros” systems together with their optimal output in kW. 

 

   

 

The “Hydros” systems are fully scalable and can be adjusted to suit the location for which they are to 
be installed and multiple systems can be installed in a section of river or lade. An example of the 
“Hydros” in-river system is made up of a number of component parts including front grill, to protect 
from floating and rolling debris, Base Foundation which can be held to the river bed in a number of 
means, including pins, gravity base and bolts, and the drive train cassette which is designed for easy 
installation and removal for installation and maintenance as per the sketches below. 

 

     
 

The “Hydros” systems are scalable and flexible such that whatever your watercourse we have a 
design of system to suit your needs. An example of this would be manmade lades, canals, outfalls 
and the like where our designs allow for a simple and effective means of producing electrical power 
for your existing site with no civil work requirements. An outline sketch of such a system is as per the 
sketch below.  

    

Depth (m) Output (kW)
"Hydros" Systems Min/Ave Min Optimal Optimal

Hydros 0.25 0.3 1.5 3.5 3
Hydros 0.5 0.75 1.5 3.5 10
Hydros 1.0 1.2 1.5 3.5 60
Hydros 2.0 2.4 1.5 3 250

Velocity (m/s)

Indicative values of our standard systems. We can provide a 
specific system to suit the flow conditions at your location 
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Environmental and planning requirements 

RES has had ongoing discussions with the Environmental Agency in England and SEPA in Scotland 
with regards to the environmental requirements and all the systems that have been assessed and 
installed the “Hydros” systems only require a simple Engineering Licence for a permanent in-river 
structure.   

With regards to planning requirements, due to the limited, if any, civil works there are limited 
planning requirements, always assuming no objections from the other river users. 

“Hydros” System’s Installation and Maintenance 

The “Hydros” systems are designed for their ease of installation and the amount of civil works is 
limited if required at all. 

The systems are designed to be either pinned or held by ballast to the river bed or in lade, sluice or 
outfall location they would be fixed to the lade structure above the waterline, therefore minimizing 
the installation period. For example we would plan that after preparation work has been completed 
we would install an in-river system in 1-2 days and in a lade conditions we would install the systems 
in 2-6 hours. 

We recommend an annual operational maintenance survey and that intervention planned 
maintenance to be between 4 and 6 years depending on the operation of the systems. 

All of the major spare parts are off the shelf items and can easily be purchased either from RES or 
our partner Siemens. 

Indicative pricing 

Indicative pricing for our standard “Hydros” systems are as per the table below. 

River Energy Systems Limited, 3 Church Lane, Ladybank, Fife KY15 7LY. 
E-Mail – tt@energypm.co.uk Website – www.riveres.co.uk  

************************************************************ 

"Hydros" Systems Assessment Product Installation
Hydros 0.25 6 19 5
Hydros 0.5 20 80 20
Hydros 1.0 40 360 50
Hydros 2.0 90 1,040 70

Indicative Pricing (£k)

Prices are indicative only and are dependant on your 
particular site conditions

mailto:tt@energypm.co.uk
http://www.riveres.co.uk/
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DECC FITs Review:  For H3 Meeting     22nd December 2015 
 

1. 17th!December!DECC!published!their!Review!of!Feed-in!Tariff!and!placed!it!before!Parliament!!
!

2. Tariff!history!for!hydro:!
Band! At!March!2014! Current! Consultation!

Proposal!
Oct!2015!

To!be!applied!from!
15th!January!2016!

<15kW! 22.59! 15.45! 10.66! 8.45!
15kW!–!100kW! 21.09! 14.43! 10.66! 8.45!
100kW!–!500kW! 16.67! 11.40! 9.78! 6.14!
500kW!–!2MW! 13.03! 8.91! 6.56! 6.14!

>!2MW! 3.37! 2.43! 2.18! 4.43!
!

3. Preliminary!Accreditation!is!back!on!–!but!subject!to!CAPS!per!quarter,!with!those!not!achieving!
Pre-Accreditation!being!in!a!queue!for!the!next!quarter!!!The!numbers!of!schemes!estimated!to!‘fill’!
a!CAP!in!a!quarter!are!low!at!50!in!the!0-100kW!band!and!10!in!the!100kW-5MW!band!
!

4. Degression!and!Contingent!Degression!will!apply!–!The!quantity!of!hydropower!that!can!be!
accredited!or!pre-accredited!in!any!single!quarter!has!had!a!limit!placed!on!it:!

!
Band! Quarterly!CAP!

0!-!100kW! 1.1MW!
100kW!-5MW! 6.1MW!

!!!!!!!!!!!!!!!!!!!!!!There!is!some!slight!variation!in!the!figure!over!the!next!three!years!
!

5. When!a!CAP!is!reached!in!a!quarter!(on!a!first!come!first!served!basis)!then!additional!
accreditations!or!pre-accreditations!are!placed!in!a!queue!for!the!next!quarter.!!So!there!is!no!
certainty!as!to!the!FITs!Tariff!likely!to!be!achieved!!
!

6. Default!Degression:!!will!be!applied!on!a!quarterly!basis!–!irrespective!of!demand.!!The!rates!for!the!
first!two!years!are!shown!below.!!Very!small!changes!!

!
!
!
!
!
!
!

7. Contingent!Degression:!!will!be!applied!on!a!quarterly!basis.!!A!10!%!will!be!applied!whenever!the!
quarterly!CAP!has!been!reached.!!Yes,!could!be!applied!4!times!in!a!year!!!Any!unused!capacity!will!
be!carried!forward!(rolled!over)!into!the!next!quarter.!

!
 
  

prices!p/kWh!! Q1$
2016$!

Q2$
2016$!

Q3$
2016$!

Q4$
2016$!

Q1$
2017$!

Q2$
2017$!

Q3$
2017$!

Q4$
2017$!

<100kW!! 8.54!! 8.53!! 8.51!! 8.50!! 8.48!! 8.46!! 8.45!! 8.43!!
100!-!500!kW!! 6.14!! 6.14!! 6.13!! 6.12!! 6.11!! 6.11!! 6.10!! 6.09!!
500!-!2000!kW!! 6.14!! 6.14!! 6.13!! 6.12!! 6.11!! 6.11!! 6.10!! 6.09!!
2000!-!5000!kW!! 4.43!! 4.43!! 4.43!! 4.43!! 4.43!! 4.43!! 4.43!! 4.43!!
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Imersun Automatic Power Controller   
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