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Stationary Fuel Cells in 
Scotland
A project developer’s view
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Who are we…

� Renewable energy project developers

� Part of the Manorlane group of companies

� Stirling based 

� Established 2005

� Turnover £45m

� Experts in project development, design & 
construction of major infrastructure projects

� Technology independent
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Our objective…

� Finance, construct, own & operate biogas 
plants throughout the UK.

� Provide heat, power & cooling to domestic 
customers and the commercial & industrial 
sectors.

� To promote the benefits (environmental & 
efficiencies) of fuel cell technology.

� To invest in research & development into 
alternative forms of renewable technology.

� 20Mwe installed capacity by 2013.
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Our markets

� Local Authorities

� Food & drink producers

� Waste management companies

� Residential developers
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Generate renewable energy through the 
Anaerobic Digestion  of organic 
material
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Combined Heat & Power

Manorlane Energy install district heating systems 
and private wire networks  to sell renewable heat 
& power to our own and other residential 
developments as well as offices, factories, civic 
buildings, etc. 
Surplus electricity is exported to the grid and sold 
through power purchase agreements. 



� Manorlane 2008.  All right reserved.

Why not just sell the gas?

The Renewables Obligation (RO) Orders is 
designed to incentivise the generation of 
electricity from renewable sources in the 
United Kingdom not from the production of 
the biofuel itself. 

1 Renewables Obligation Certificate (ROC) is 
issued for every 1Mw of “green” electricity 
generated. As of April 2009, electricity generated
by biogas from Anaerobic Digestion is proposed 
eligible for double ROC’s. 
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CFC Solutions are part of the Tognum Group of companies with a 
global presence.  Their Hot Module Fuel Cell is an advanced CHP 
system

� Over 20 fuel cells currently in operation
� Electrical Efficiency of 50%
� Thermal efficiency of 40%
� Overall Efficiency of 90%
� No Harmful Pollutants
� Very Low Emissions
� Helps Reduce CO² Footprint
� Internal Reforming Process
� High Temperature Heat Output 
Use For Absorption Chillers & HEX Systems
(ca. 400�rC)
� Tri-Generation – Heat, Power & Cooling
� Variety of Fuels (Natural Gas, Biogas, Sewage Gas, Methanol, etc)
� Silent & Safe Operation

Fuel cell 
Technology



� Manorlane 2008.  All right reserved.

Environmental Benefits
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So what‘s the problem?

Fuel cells are 30%more electrical efficient 
than

gas engines, but 5 times more expensive.

� Gas engine ~ £720 per kWe installed 
capacity

� Fuel cell ~ £3,600 per kWe installed 
capacity
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Example 1-
Local Authority

Key points:

� Landfill diversion #1 priority

� Will use and purchase all generated heat & 
power

� Private gas pipe to be installed from biogas 
plant to town centre

� CHP to be located at 4 key  council buildings
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Example 1-
Local Authority

Gas Engine (8nr) Fuel  Cell (6nr) / 
Gas Engine (2nr) 
Hybrid

20 year electricity 
generation

382,082Mwe 502,001Mwe

20 year heat production 566,191Mwt 451,882Mwt

20 year co2 avoidance 199,276 tonnes 287,711 tonnes

Initial Capex £2.15m £9.5m

Annual Opex £0.55m £0.9m

20 year expenditure £13.15m £27.5m

20 year revenue £93.9m £112m

Annual EBIT £4.14m £4.7m

Capex repayment 6 months 3 years
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Example 2-
Food & Drink producer

Key points:

� Co-products currently used for animal feed

� High gas consumer for production of steam

� No requirement for low temperature heat

� Will only use and purchase 30% of generated 
electricity

� Surplus exported to grid



� Manorlane 2008.  All right reserved.

Example 2-
Food & Drink producer

Gas Engine (3nr) Fuel  Cell (2nr) / 
Gas Engine (1nr) 
Hybrid

20 year electricity 
generation

147,257Mwe 168,970Mwe

20 year steam generation 0 tonnes 129,480 tonnes

20 year co2 avoidance 76,801 tonnes 93,756 tonnes

Initial Capex £0.81m £3.3m

Annual Opex £0.21m £0.32m

20 year expenditure £5m £9.7m

20 year revenue £22.8m £28.7m

Annual EBIT £0.93m £1.11m

Capex repayment 10 months 3 years
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Example 3 –
Manorlane Homes development

Key points:

� 500 unit development

� Network reinforcement required.

� CHP using natural gas

� 20 year heat load 160,000 Mwhrs 
(8,000Mwhrs pa)

� 20 year electricity load 40,000Mwhrs 
(2,000Mwhrs pa)
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Example 3 –
Manorlane Homes development

Gas Engine (2nr) Fuel  Cell (3nr) / 
Gas Engine (1nr) 
Hybrid

20 year electricity 
generation

107,959Mwe 231,276Mwe

20 year heat production 160,000Mwt 160,000Mwt

20 year co2 avoidance 56,310 tonnes 88,766 tonnes

Initial Capex £0.54m £4.73m

20 year gas usage 299,887Mwhrs 475,880Mwhrs

Annual Opex 
(inc gas @ £30/Mwhr)

£0.59m £1.16m

20 year expenditure £12.3m £27.9m

20 year revenue £16.1m £24.4m

Annual EBIT £0.19m -£0.18m

Capex repayment 2 years Never
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Making fuel cells viable

� Grant funding – not sustainable

� Volume sales – catch 22

� Lease – makes it viable, doesn’t encourage 
innovation

� Performance related – makes it viable & 
encourages innovation

� Fuel cells must run on biofuels
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Biogas for fuel cells

Biogas production is generally carried out 
remote from energy users.

This poses 2 main issues;

� Most of the generated electricity has to be 
exported to the national grid network with 
30% loss on transmission.

� There are insufficient heat users within the 
proximity of the plant, wasting much of the 
valuable heat.
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Biogas transportation

Options Pros Cons

Transport  biogas by 
road

Quick to implement.
Adaptable.

Increase road traffic.
Co2 footprint.
Inefficient.
Only viable over short 
to medium distances.

Installation of dedicated 
private biogas pipe

No gas upgrading.
No transportation 
charges.

Maintenance/ liability.
Additional CAPEX.
Only viable over short 
distances.

Inject biogas into 
existing gas network

Reinforce existing 
network.
CHP can be installed 
almost anywhere in 
UK.

Major CAPEX.
Transportation costs.
Not yet elegible for 
ROC’s.
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Biomethane injection into grid

The technology & quality standards already 
exist to prepare biogas to natural gas 
standards for injection into the gas grid. 

What doesn’t exist is the recognition under 
The Renewable Obligation Orders that an 
equivalent quantity of natural gas can be 
extracted elsewhere to fuel the CHP and the 
electricity generated be eligible for ROC’s.
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Biomethane injection into grid

Biogas to grid does not require a new ROC 
scheme for gas.
A simple clarification in the RO would easily 
solve this;

"Natural gas is equal to Biomethane 
under this Order if an equal volume (=calorific 
value) of natural gas has been replaced by 
Biomethane elsewhere in the grid."
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Example 3 – Manorlane Homes development
with biomethane injection AND ROC‘s

Gas Engine (2nr) Fuel  Cell (3nr) / 
Gas Engine (1nr) 
Hybrid

Fuel  Cell (3nr) / 
Gas Engine (1nr) 
Hybrid 
Performance related

20 year electricity 
generation

107,959Mwe 231,276Mwe 231,276Mwe

20 year heat production 160,000Mwt 160,000Mwt 160,000Mwt

20 year co2 avoidance 76,822 tonnes 129,453 tonnes 129,453 tonnes

Initial Capex £0.54m £4.73m £0.35m

20 year gas usage 299,887Mwhrs 475,880Mwhrs 475,880Mwhrs

Annual Opex 
(inc gas transportation 
charges)

£0.21m £0.57m £0.84m

20 year expenditure £4.74m £16.1m £17.15m

20 year revenue £24.71m £42.86m £42.86m

Annual EBIT £1m £1.57m £1.31m

Capex repayment 5 months 3 years 3 months



� Manorlane 2008.  All right reserved.

Summary

� Anaerobic Digestion/ Fuel Cells (ADFC) is 
the most efficient method of converting 
organic material into energy.

� Fuel cells are 30% more electrical efficient 
but 5 times the cost of gas engines.

� Cannot rely on grant funding.

� Fuel cells need biofuels.

� Innovative funding methods are required to 
make fuel cells viable.

� Biogas injection with ROC eligibility make 
fuel cells viable.
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Thank you

Manorlane Energy 

Strathallan House
Castle Business Park

Stirling
FK9 4TZ

+44 (0) 1786 468 840
www.manorlaneenergy.com


