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UHL works for clients in the biomass market, anaeot
sectors, developing products, markets and supnsh

Current and recent biomass related clients include

A W Jenkinson Forest Products ( E.ON Lockerbie
project).

SembCorp Utilities UK Ltd ( Wilton 10 project ).
Scottish Biofuels Ltd ( Tullis Russell project ).
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The New Generation of Dedicated Biomass
Burning Boilers is defined as :

Purpose built, or converted to burn biomass.
20 —70 MWe ( power or CHP ).
100% Biomass ( i.e not co-firing ).

200,000 — 700,000 (wet) tonnes of fuel per annum.
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Includes:
Slough Heat & Power ( in operation )
Shotton Paper Co ( operational 2006 )
Wilton 10 ( operational 2007 )
Lockerbie ( operational 2007 )

All using combustion technology, and woody biomass.

By mid 2007 will be using in total 1.4 million toas
biomass per annum.

The fuel supplies for these boilers have been
contracted.

Renewable energy is here — now !
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Year 1. Concept approval to develop a biomassddgibwer station.
Site selection.
Year 2. Apply for planning permission.
Research Biomass types ( 20+) and sources.
Define fuel mix and specification.
Define boiler technology & specification
Seek project FinangeDue diligence on fuel supply strategy ).
Year 3. Select & Negotiate boiler ( with CP clause )
Negotiate & sign fuel contracts ( CP clause ).
Planning permission granted.
Financial close.
Year 4. & 5. Build boiler and infrastructure ( irfakel handling ).

Year 6. Commissioning trials and full operation.

v
v
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A mix of issues - most are fuel related:

Financial:
Will the project make money?
Where are the risks?
Can we persuade the investors and banks to leticedands?
Can we get grants?
Can we be sure of ROCs?
Technical:
How much energy/fuel do we need?

What types of fuel to use. What mixes are possiht&can we physically mix
them?

What type of boiler is needed?
WID Compliance or not?
Meeting boiler performance guarantees?

Longer term boiler durability and performance néeds

What are the fuel handling requirements?
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Availability.

Actually for sale now — for delivery in 2-3 yeansg, over 5-10 years.
100 mile catchment area?
No supplier less than 10% of annual requirement?

A mix of fuel types and suppliers — no one more t68%?
Security.

Financial strength of supplier.
“Put or pay” contracts.
Liquidated damages?
Legislation.
ROCs - 90% biomass ( non-fossil fuel).
WID compliant.

Waste classification.
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Grant Conditions.

Energy Crops (Planting grants / 50 miles / Energy 3cheme ?)
Cost.

Price per Gj./oven dry tonne.

Price moves with moisture content?

Acceptable average cost of all fuels ( some twheedost of others !)
Pricing Formula.

5-10 year contracts — annual price change — linkgatite of electricity

or RPI or Trade Indices — or a mix. No biomass fmeééx in UK so far.
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Technical Requirements 1:

Calorific Value.

Tonnes x Gj per tonne = total energy input requingme
Energy Density.

Gj per tonne controls transport and storage costs
Moisture Content.

Controls total volume requirement, and cost ( highe than budgeted = more
fuel required to achieve required Gj input = higbest and more handling)

Boiler fuel average moisture content controls mix
Moisture content dictates shelf life.
SRC harvesting and storage ?
Particle Size
Determined by boiler feed and combustion charasttes, and H&S
Min.< 30% sub 5mm ?

Max. <5% 80mm +

»
>

v
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Technical Requirements 2:

Macro Contamination
Limits on visible contamination - damage to fuel éamy and boiler
( mineral / fossil fuel / plastic / oversize )
Micro Contamination

Limits on invisible mineral ( ash content) chenhi@ad heavy metal
contamination ( to meet boiler performance guaemtlng term corrosion
limits; WID and ROC compliance; IPPC - emission isnand technology
deployed ).

Compatibility in Fuel Handling.

Batching and mixing to achieve control over feedamgl boiler performance.
Delivery & Unloading &Storage

Weekly equal quantities

Health & Safety

v
v
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Biomass Fuel Analysis

The mix of
fuels must meet
with the
specified limits
or the boiler
supplier’s
performance
guarantees will
not be
honoured.

v

Carbon

Hydrogen

Nitrogen

Sulphur

Oxygen

Chlorine

Ash

Moisture

Net CV Wet

"#O$" $W&(")"M+ S, -

Units

%
%
%
%
%
%
%
%

Gj/tonne

Design Fuel Limits

Dry Basis As received

49,5

6,0

0,5

0,03

42,37

0,06

1,6

42,5

9,4
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Description:A finished blend of chipped roundwood, slabwoodcuats,
peelings, butt reducing chips or bark. Each dejiwtrall consist of a blended
mix at least 2 of the above materials, which sha¥le been chipped and
mixed together. Recycled wood shall not be inclug@d Fuel Chip, which
must be produced from virgin materials.

Species:Any species of softwood or hardwood.

Chip Size: 5mm — 50mm, with allowance of :

5% by weight of each delivery being up to 80mntatangest dimension; and
2% by weight of each delivery being Omm - 5mm

Bark: Bark content shall be limited to a maximum of 15¢aAeight of each
delivery.

Quality: Fit for purpose of use by the Purchaser as fullerPower Station,
including but not limited to, not containing anygyeled wood, fossil fuels,
plastic or material derived from fossil fuels, oy appreciable amount of
grit, stones, mineral content, glass, metal, oelotontaminants.
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Suppliers need to know;
Price per GJ.
CV.
MC & rate of drying.
Energy Density.
Chemical and Heavy metal content to required detail
Fossil fuel content.
In future suppliers will be required to certify thbove.

Suppliers are also required to guarantee deliv@rpay for losses of
generator?

VERY LARGE VOLUMES ARE REQUIRED FOR THE SECOND

GENERATION
— 2012 AND BEYOND ?
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Questions?
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