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CNG Services Ltd

• Owns the UK’s highest capacity CNG filling station and is 
developing a number of innovative low carbon transport and 
electricity generation projects including:

– Trialling home-fill CNG device with the VW Eco-fuel Caddy (CNG)
– Cleaning bio-gas and injecting biomethane into the gas grid
– Cleaning bio-gas and using it to fuel vehicles
– Generation of electricity from gas pressure energy
– Consultants in relation to LNG imports to UK

1 LNG tanker holds around 65,000 tonnes of gas….. 
enough to fuel around 65,000 CNG Caddy’s each doing 
20,000 km per annum!
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Summary of the presentation

• What is biomethane?

• How material can it be – compare to Morecambe

• Biomethane resource available in the UK and the way it is used 
today

• Use of biomethane – electricity/heat/vehicles

• Reminder that diesel CO2 emissions are rising

• Show what the VW and Opel engineers are doing “It’s the 
vehicles stupid”

• Biomethane production

• Biomethane utilisation vision 
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What is biomethane?

• Bio-gas contains typically 65% methane, 35% CO2
– Lager shandy

• Natural gas contains around 90% methane, with ethane, 
propane, butane, CO2 and nitrogen making up the rest

– Blended whisky
– Made from dinosaur poo in a prehistoric AD, contaminated over the millenia

• North Morecambe gas
– High CO2, high N2

• Biomethane is bio-gas without the CO2, containing around 98% 
methane

– Malt whisky, the elixir of life
– Vehicles love it - Clean gas in, clean gas out

• Compress biomethane to 200 bar and you have a carbon 
neutral vehicle fuel

– Remarkably simple to brew
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Efficiency of Alternative Fuels –
How many km will a car run with the fuel produced on 1 ha?
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• Biomethane is renewable natural gas
– From an anaerobic digester or from landfill or from gasification of biomass

• Offers carbon neutral transport option:
– Lowest ‘Well to Wheel’ CO2 of any fuel

– Most efficient use of land

The fuel – renewable methane

Remark: with CNG-optimized car´s ( ROZ 130,… ) with
Biomethan „> 100.000 km/a + ha“ possible

Source: Österreichische Energieagentur, October 2006
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Organic Waste to Landfill and Biogas 
Production

• UK is top of the EU production league because we are the best 
at putting organic waste onto landfill sites….
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Biomethane Resource

UK Govt  says:

The potential for biogas

7.6.3 The UK produces over 100 million tonnes of 
organic material per year that could be used to produce 
biogas.  This breaks down as follows:

•12-20 million tonnes of food waste 
(approximately half of which is municipal waste 
collected by Local Authorities, with the rest being 
hotel or food manufacturing waste);
•90 million tonnes of agricultural material such as 
manure and slurry;
•1.73 million tonnes of sewage sludge.

Biogas can also be produced from energy crops such as 
maize or grass leys.

Estimated that it could supply around 20% of

all UK road transport fuel
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Energy Efficiency and Government Policy
• Produce biomethane in a new AD and will earn DOUBLE 

ROCs from April 2009 (currently single ROC)
– No efficiency test, no need to use any waste heat
– No need to meter the biomethane, no need to insulate the ADs
– Electrical efficiency around 30 - 35% for raw biogas

• Inject the same biomethane into the gas grid, use in a CCGT or 
good quality CHP, earn NO ROCS
– CCGTs are efficient, small reciprocating gas engines are not

• BERR says it is a matter of principle that biomethane has to be 
burnt were it is made to get ROCs
– Already plants being built
to earn Double ROCs
– The Morecambe effect



9

Morecambe Gas (1)

• In 1973, Gulf (now part of Chevron) 
drilled through the South Morecambe gas 
field
– They said it was dry…. 

• John Bains of British Gas looked at the 
logs and identified 600 feet of pay!

• Probably the single most important event 
in the history of Centrica, BG Group and 
National Grid

• 172 BCM of gas = 69 billion therms
• Worth £62 Billion at today’s gas prices
• Golf and chocolate from 1974 - 2008
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Morecambe Gas (2)

• Whilst National Grid, Centrica and BG Group are doing fine, the 
Morecambe gas has nearly gone
– Lancashire dinosaurs pooed for 200 million years, we set fire to it in 30 

• So, we need to start to make it again
• Today we produce around 6,000 GWh of electricity from 

biomethane which means we burn around 20,000 GWh of 
biomethane = 600 million therms
– Worth £540 Million per annum
– So, 100 years = £54 bllion

• Not far from the Morecambe £62 billion, especially as we have not started to make any 
energy crops yet

• Not clear why the UK Govt is DOUBLING the ROCs benefit from 
April 2009 without ANY consideration of energy efficiency
– Global warming? UKCS decline? China/India?
– Balance of payments? 
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Baines

So, if you discover a £62 
billion gas field you get a 
gas storage reservoir 
named after you!
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Biomethane Utilisation in 2008
What we should be doing
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Germany Leading 
• Germany has over 3,700 agricultural scale biogas plants
• The Biogas industry employs around 10,000 people 
• The industry is worth about 1 Billion Euro / yr to the German economy
• BtG growing fast

• Target of 10% of all German gas by 2020
• China and India do not owe Germany a living

•Letter of intent signed with Hese Biogas for further plants in Germany
•Another 10 plants to be built by 2012

RWE Innogy is going to build a biogas plant with a thermal capacity of approx. 6.5 megawatts 
in the municipality of Güterglück in the state of Saxony-Anhalt. From the summer of 2009, the 
site is to produce biogas which will be processed to meet natural gas specifications and fed 
into the local natural gas network. The general contractor for the construction of the biogas 
plant is Hese Biogas GmbH in Gelsenkirchen, a company of the Schmack Biogas group. 
Construction is scheduled to commence in October 2008.

RWE Innogy builds biogas plant in 
Saxony-Anhalt
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History of UK gas market 
• Gas from coal (1792 – 1970)
• Gas from oil (1950 – 1970)
• Gas from North Sea (1967..)
• Gas from Norway, Nigeria, Algeria, 

Trinidad, Qatar
• Now we need to start making it again on a 

large scale
– And using the energy not wasting 65% of it
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Diesel
• Diesel vehicles are excellent
• Diesel is a very good fuel for road transport
• Exhaust emissions will be lower with Euro 5
• However, ‘easy oil’ is running out and new oil 

has a large CO2 penalty associated with it:

GTL, oil shale, oil sands 
– all are very bad in 
terms of CO2. 

CO2 emissions from 
making fossil diesel are 
on an upwards path
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Passat 1.4 TSI EcoFuel

Being manufactured on the production
Line in Germany from November 2009
> 25,000 sales per annum?
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• engine 1.4 TSI CNG

already fulfills Euro-5

• operating mode: bivalent

• performance 110 kW / 150 PS

• torque 220 Nm (1.500 – 4.000 U/min)

• maximum speed 210 km/h

• fuel consumption 5.1 kg / 100 km

• CO2-emissions 129 g/km

• Features instrument panel with level gauge for gas /gasoline und operating range

• operating range biomethane 420 km

3-underfloor gas tanks, steel

135 Liter (22 kg)

gasoline 400 km, 31 Liter

• 820 km total operating range

Passat TSI EcoFuel
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CO2 emissions
VW Passat - different engine/fuel options
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B6 TDI 1.9 Bluemotion

B6 TDI 2.0 DPF

B6 TDI 2.0 DPF DSG6

B6 TSI 1.8 DSG7 (Prognose)

B6 TSI-CNG 1.4 DSG7)

On biomethane = 
carbon neutral  
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Air quality 
VW Passat  - different engine/fuel options

For NOX and particulates, the TSI CNG is best. It is also best for CO2 even 
on fossil natural gas. On biomethane it cannot be beaten
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Opel Zafira
May 15, 2008
Opel Adds New Turbo CNG Unit To Pro-
Environmental Engine Range 
Higher output and torque with lower consumption and 
emissions

In 2009, Opel will introduce one new 1.6-liter turbo 
CNG engine (Compressed Natural Gas) with around 
110 kW/150 hp and 210 Nm of torque. Developed by 
GM Powertrain in Turin, the new unit joins Opel’s 
current aspirated CNG engine, which has the same 
displacement and an output of 69 kW/94 hp. 
“Environmental awareness and driving fun are no 
longer mutually exclusive,” says Alain Visser, Chief 
Marketing Officer, GM Europe. “With this newly 
developed turbocharged CNG engine, we continue 
pursuing our strategy of turbocharging engines to 
increase efficiency – meaning lower consumption and 
emissions – without making any concessions in 
performance.”

Key features of the new CNG engine include a 
turbocharger integrated into the exhaust manifold, an 
intake manifold with gasoline and CNG fuel pipes, an 
oil cooler and piston cooling. By virtue of their 
propulsion units, natural gas-powered Opel vehicles 
produce 80 percent less nitrogen oxide than a diesel, 
and almost 20 percent less CO2 than a gasoline model 
(nearly 10 percent less CO2 than diesel). Furthermore, 
the exhaust gases contain almost no soot particles.
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Toyota Camry Hybrid

It is clear that for round town small electric and plug-in hybrids are 
great, but for longer distances and anything involving time and 
weight, there is nothing that can beat biomethane made from waste  
or from the whole crop
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VW Caddy Eco-fuel

• Best selling CNG van in Germany, 
launched mid 2006

– Built to run on CNG rather than a petrol 
conversion

– Right hand drive is type approved for sale in 
UK

• UK trial underway:
– With “Phill’ home-fill device

– Range 350km on bio-methane + 150 km on 
petrol

– Available in 2009
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MB Sprinter NGT

• Mercedes Benz
– Sprinter CNG in UK in Q2 2009

– First time MB have designed a CNG Sprinter 
from ‘first principles’ (rather than petrol 
conversion):

– Very low emissions

– 25% less CO2 than petrol on grid gas

– Carbon neutral on bio-methane

– Also has  petrol tank
– Total range of 1100 km

– Ideal for supermarket home delivery, quiet, 
clean, long range, fast refuelling

In Germany, it is expected that this vehicle will become the vehicle of choice for Utilities 
and delivery companies looking both at their CO2 footprint, their emissions performance 
and at their bottom line…on biomethane it is carbon neutral
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Iveco Daily

Being trialled by Veolia running on 
biomethane
Very low emissions of NOX/particulates
Carbon neutral on bio-methane
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MB Econic - rigid

• 20% lower CO2

• Very low emissions, EEV

• No congestion charge

• 50% of noise of diesel and expected to 
be approved for night running (avoiding 
traffic and congestion charge)

Diesel
CNG

biomethane

Decreasing CO2 impact
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MB Econic - tractor

• Distribution logistics
– This vehicle is a CNG Econic tractor, 

operating in Germany

– Gross combination weight rating 40 
tonne

– EEV emissions and 20% lower CO2 
than diesel

– On bio-methane, carbon neutral

• MB bringing to UK in right hand drive 
form

– Storage tanks vertically arranged behind 
the cab to give long range

– In UK in Q2 2009
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Biomethane fuelled refuse trucks

• Refuse Trucks
– MB Econic (see below in Malmo, 

running on bio-methane)

– Iveco (right) – all 560 refuse trucks on 
methane in Madrid

• UK Waste 
– Best Practice for Waste is 

separation of green material at 
source and then anaerobic 
digestion

– Best use for biogas is to clean up 
for vehicles due to very low 
efficiency of electricity generation 
from reciprocating engines
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Or can go direct to compressor 
and vehicles from here

Bio-gas to biomethane

Lots of ways to clean biogas to
biomethane for vehicles or grid injection –
No technology issues, costs falling due to
larger production volumes and 
containerisation
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Eco-leadership Projects

On site electricity 
generation would be 
<35% efficient

Inject into gas gridDomestic organic
waste + abattoir
waste

Waste
Management
Company

CO2 separated from
biogas to be used to
increase growth rate of
crops

SprinterWaste from growing
fruit and vegetables

Grower

AD avoids use of landfillRefuse trucks, Sprinters,
buses

Organic waste
(garden and kitchen)

Local authority

On site electricty
generation would be 
<35% efficient

Caddy, Sprinter plus
exported via trailers

New AD using food
waste

Water Company

1 Passat doing 20,000 km
needs 1,000 kg of gas.
All this gas would fuel
5,700 Passats from this
sewage works

Vehicles on site plus 
injection into gas grid
(could be used to fuel
Passat with home-fill
device)

Sewage treatment 
works – 40,000 
m3/day of gas 
available

Water Company

CommentsVehiclesSource of 
gas

Customer

“It’s the vehicles, stupid’
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Biomethane Utilisation Vision
• UK has a huge potential resource

– Can stop wasteful use of biogas for non CHP electricity
– Transportation is the most CO2 efficient use on a Well to Wheel basis because 

it reduces the production of ‘marginal diesel’ and has a very simple supply 
chain – make the fuel where it is used

• Thousands of small ADs built across Britain to process organic 
waste, farm waste and purpose grown crops such as miscanthus –
a second generation biofuel, made from the whole crop not just the 
‘fruit’

• Renewable methane used for electricity and get 2 x ROCs but only 
as Good Quality CHP – if not, it should only get 1 x ROC

• Injection into gas grid widespread, with hundreds of ‘embedded 
methane production sites’

• 50,000 jobs in this business
• Each of these gas production facilities can also supply vehicle fuel 

with the Passat, Zafira, Camry Hybrid, Caddy, Sprinter, Econic etc 
being widely available across Britain
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PS - Biomethane as vehicle fuel – why not make electricity 
instead and have electric vehicles?


