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A typical run -of-river project  

ÅWeir Structure ð A low screened 

intake across the river  

ÅPenstock ð Pressurised pipeline 

that takes the water from the 

intake to the powerhouse  

ÅPowerhouse ð Contains turbine 

and generator  

ÅOutfall ð Return of the water back 

to the river  



4 

The Intake ð a washover screen  

The intake shown 

is designed to 

abstract water at 

660l/s 
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The Intake ð Construction  

The intake shown 

will be capable of 

abstracting water 

at a rate of  660 

litres/second  



6 

The Penstock ð Construction  

600mm PE 

pipe waiting 

to be laid  

600mm PE 

Pipe being 

joined  

600mm 

Ductile Iron 

pipe being 

laid and 

backfilled  



Grid Connection  

7 

The cable being laid has 

facilitated 7 hydro schemes 

with a gross output of 

6.5MW.  The cable stretches 

22km underground from 

Fortingall  and runs up Glen 

Lyon 
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The Powerhouse ð inside  

The plant shown is a 900kW 

pelton  turbine and generator  
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The Powerhouse ð outside  

The powerhouse shown contains a 

900kW pelton  turbine and generator 

as well as the complete electrical 

control panel.   

The penstock has an internal diameter 

of 600mm, it is made of ductile iron 

and delivers water to the turbine at a 

rate of 0.35m 3/s and 30 bar  
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The Powerhouse ð Under Construcion  

This powerhouse is 

being fitted out with 

an 800kW Newmills  

Hydro Pelton  Turbine.     

This structure will 

only have one 

face showing 

with the rest 

buried into the 

hillside. 
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The benefits of hydropower  

ÅHigh Efficiency - Typically 70 -90% 

ÅHigh Capacity Factor - Typically 40% or more (Wind 30%, Solar 10%).  

ÅHigh level of predictability  

ÅSlow rate of change in power output - Follows weather patterns  

ÅGood correlation with seasonal demands:  

ïHigh winter rainfall = Highest energy demand  

ÅLong -lasting robust technology  

ÅLong term inflation linked electricity sales mechanism:  

ðGovernment feed in tariffs  
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Key components of the development  

 

 
 

 

 

 

 

 
 

 

Engineering  

Grid 
Connectivity  

Economic 
Feasibility  

Financing  

Social 
Impact  

Environmental 
Impact  

Hydrology  

Concept Feasibility Development Generation 

Size of Scheme  Cost  

50 ð 100kW - £15 ð 35k 

100 ð 500kW - £35 ð 50k 

500kW ð 2MW - £50 ð 150k 

Illustrative cost to consent 

 The key phase with the most 

risk is the development 

phase which incorporates 

taking the scheme from 

concept, through feasibility 

and  concluding in a 

successful planning consent 

and associated licenses.  
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Hydrology & Engineering  

ÅPotential Flow  ð The volume of 

water available is dependent on:  

ïCatchment area size  

ïAnnual rainfall  

ïPredictable weather patterns  

ÅPotential Head:  

ïThe maximum available vertical 

fall in the water  

ÅConstruction risk assessment : 

ïCan the scheme be built?  

 

 

 

 

 
 

 

ÅKey steps: 

ïSite survey/flow analysis  

ïFeasibility study  
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Grid Connectivity  

 

¸Capability  

ïHow much power can be 

produced?  

¸Supply and Demand  

ïHow much power is required?  

ïWill the power be used locally 

by the community or exported 

to the National Grid?  

ïProximity to existing network?  

ïCan the scheme be 

connected?  
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Economic Feasibility  

ÅPotential revenue  

ĭPayback period < 10 years  

ÅDevelopment costs  

ïFeasibility and design  

ïEnvironmental impact  

ïSocial impact  

ÅConstruction costs  

ïCivil engineering  

ïPlant procurement  

ïMechanical and electrical control  

ÅOperational costs  
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Financing  

 

ÅFinancial planning  

ïRobust modeling  

ïRisk management  

ïDevelopment risk  

ïConstruction risk  

ïOperating Risk  

ÅFinancing  
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Environmental and Planning  

ÅEnvironmental Scoping  

ïIdentification of the major issues  

ïProximity of priority species  

ÅIdentification of the required 

assessments  

ÅAppropriate design  

ïIncorporation of survey results 

within mitigation techniques  

ïSubmission of the Environmental 

Statement  

ÅPlanning approval granted  
 

 

Social  

 

Environment  Economic  

Bearable Equitable 

Viable 

Sustainable 
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Revenue from electricity generation  

  Export Tariff 

 

Generation Tariff  Total 

     < 15 kW  3.1p  20.9p  22.9p  

     5 ð 100kW  3.1p  18.7p  20.8p  

     100kW ð 2MW  3.1p  11.5p  14p  

     2MW ð 5MW  3.1p  4.7p  7.5p  

      

ÅExport tariff:  

ïThis is the guaranteed amount of money that is 

available by selling the energy to the grid.  A 

generator can opt out of this payment and sell 

the energy at a market rate  

The Government has implemented Feed In Tariffs 

(òFITó),effective from 1 April 2010 

The key aspects are that the:  

ÅFIT fixed for 20 years 

ÅTariffs linked to RPI 

ÅTariff split into 2 elements  

ï generation and export  

ÅGeneration tariff:  

ï This is the Governmentõs incentivisation 

payment for renewable technology.  This is 

paid regardless of whether a generator sells the 

energy to the grid or not  

 

 

Tariffs based on pence per kWh 
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Illustrative financials  

Case Study  

Hydro Scheme performance  Typical CAPEX  

Max kW Installed  750kW Design and Development  £150k 8% 

Capacity Factor  40% Civil Engineering  £470k 34% 

Average annual  energy production  2630MWh p.a.  Plant  and Electrical  £460k 33% 

Generation tariff  £110/MWh  Grid Connection  £200k 13% 

Export tariff  £30/MWh  Project Management  £150k 8% 

Annual revenue  £370k Contingency  £150k 10% 

Operating Cost  £50k Total £1,580k 

Cost Per kW £2100 per kW  

N.B. Costs do not include insurance, bank charges and legal fees  which can be significant.  

Costs ð Ready Reckoner  

1MW Plus £2000 ð 3000 per kW  

500kW ð 1MW £2500 - £3500 per kW  

Less than 500 kW £3000 - £4000 per kW  

N.B.  Costs differ substantially from  project to project and this should only be used as an indicative guide  



21 

Managing development risk  

¸ Preliminary desktop analysis  

ïSite layout  

ïEstimated installed 

generating capacity  

ïEstimated annual revenue  

ïEstimated Capital 

Expenditure  

¸ Recommendation to proceed  

 

 

Stage 1  Stage 2  Stage 3  

¸ Detailed analysis and site visit  

¸ Provides plan and scope of 

works to achieve consent  

ï Hydrology and Engineering  

ï Grid Connectivity  

ï Environmental scoping study  

ï Liaison with SNH, SEPA, 

Historic Scotland, the 

Local Council and 

relevant Fisheries 

Committee required.  

ï Cost estimation  

 

¸ Implement plan developed at 

stage 2  

ï Environmental Studies 

(Fisheries, Otters, Water Vole, 

Birds etc)  

ï Hydrological monitoring  

ï CAR License applications  

ï Pre-planning design  

ï Topographical survey  

ï Turbine specification  

ï Grid connection application  

 

 

¸ Planning consent  

¸ Development  
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GHR Team 

Board  

Operations  

Iain Wotherspoon  

Chairman  

Jim Wilson 

SSE Director 

Jamie Riddell  

Director  
Ian Cartwright  

Managing Director 

Director  

Niall Graham -Campbell  

Prospecting consultant  

Alex Reading  

Head of Project  

Development  

Jayson Drummond  

Hydro Development 

Manager  

Miranda Lindsay  

Head of Finance & 

Administration  

Mairead Murnion  

Business Development 

Administrator  

 

Alessandro Davitti  

Hydro  Development  

Engineer  

James Glover  

Consultant Site Project 

Manager  
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Rob Smith  

Consultant Project 

Manager  

 

Alastair Riddell  

Executive Director  

Mairi  Smaile  

Accounts Manager  




