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Energy derived from organic
material (or blomass), Including
woody plants

Bicenergy can fake the form of
heat, electric power or liquid
transportation fuels

Energy
Conversion

jomass Feedstocks
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Canada’s 26 Wood Pellet Plants SEag (i

Foavashingios, P

are expected to produce
1 400 000 tons for 2007
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3,500,000
3,000,000
2,500,000 7
/
2,000,000
1.500.000 7
’ ’ /’// A
1,000,000 //4 //
500,000 —1 | | ———
—T| bt :—-r"'r'flfl || | | |
0 : T | | | | | | | |
1987 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
=== Production Capacity 300,000 | 300,000 | 350,000 | 400,000 | 420,000 | 500,000 | 540,000 | 730,000 950,000 |1,300,00 (1,600,00 |2,000,00|2,500,00 |3,000,00
e Actual Production 173,000 | 237,000 | 314,000 | 356,000 | 401,000 | 499,000 | 533,000 | 727,000 935,000 |1,145,00 (1,400,00 |2,000,00|2,225,00 |2,750,00
Domestic Sales 63,000 | 72,000 | 79,000 | 125,000 | 76,000 | 99,000 | 88,000 | 87,000 | 88,000 (135.000| 200,000 (250,000 275,000 |300,000
UsS Sales 110,000 | 105,000 [ 115,000 | 155,000 | 155,000 | 230,000 | 210,000 | 265,000 | 265,000 | 400,000 | 450,000 | 450,000 | 450,000 | 450,000
—— Oyerseas 60,000 (120,000| 160,000 | 170,000 | 170,000 | 235,000 [ 375,000 582,500 | 600,000 | 765,000 |1,300,00|1,500,00 |2,000,00

& #:Wood Pellet Association of Canada
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1,600,000 4,620,000 Barrels of Qil

1,400,000
1,200,000 B Overseas
Export
1,000,000 E US Export
800,000
) B Domestic
400’000 B Domestic

200,000
0 Projected
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pi & = (projected growth)

-6,000,000

z

-5,000,000

-4,000,000

3,000,000

-2,000,000

-1,000,000

-0

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

® Canada| 356,000 | 401,000 | 499,000 | 533,000 | 727,000 | 935,000 |1,145.000(1.400,000(2,000,000/2,225,000(3,000,000
m USA 550,000 | 700,000 | 800,000 | 850,000 | 900,000 | 950,000 (1,100,000|1,200,000(1,700,000/2,200,000|2,300,000
H Total 906.000 [1.101.000(1.299.000(1.383.000(1,627.000|1.885.000|2.245.000/2.600.000(3.700.000/4.425.000(5.300.000

& #:Wood Pellet Association of Canada
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E=== EUS (Excl. Scandinavia) Claimed Cap. | v 5 0p PELLETS PRODUCTION IN EUROPE

METRIC TONNE
13,000,000 ——

=== EU 15 (Excl. Scandinavia) Production

C—EU10 + RUS+CH Claimed Cap.

12,000,000 -

EU 10 + RUS+CH Production

11,000,000 - L .
= Scandinavia Claimed Cap.

10,000,000 -

Scandinavia Production

9,000,000 - mmmmm TOTAL Europe Claimed Cap.

8,000,000 - TOTAL Europe Production

7,000,000 + — — — - Poly. (TOTAL Europe Claimed Cap.)

6,000,000 - Poly. (TOTAL Europe Production)

5,000,000 A-5 it

4,000,000

= T

3,000,000

A A

2,000,000

1,000,000

PP T YNV NPV
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METRIC TONNE

14,000,000

WOOD PELLETS CONSUMPTION EUROPE

13,500,000

13,000,000
12,500,000

13.0 mil

12,000,000
11,500,000
11,000,000
10,500,000
10,000,000
9,500,000
9,000,000
8,500,000
8,000,000
7,500,000
7,000,000
6,500,000
6,000,000
5,500,000

—— =3 European Production

B Import to Europe

| == Estimated European Consumption

Poly. (Estimated European
Consumption)

Poly. (European Production)

—— Expon. (Import to Europe)

PREDICTION IN YELLOW

5,000,000
4,500,000

4,000,000

3,500,000

3,000,000
2,500,000

2,000,000

1,500,000
1,000,000 -
500,000 -
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2005
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2007 2008 2009 2010
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Drivers
for Wood Pellets
Europe

*Investment Tax Credits
*Capital Grants
Consumer Rebates
*Excise Tax Exemptions
*Tax Credits
*Targets and Quotas
combined with Penalties
*Subsidies

*Production of Green
Electricity
«Consumption
‘Research
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Economics for the “Canadian Wood Pellet Industry”
Wood Pellet Revenues (current)

 Millgate Revenue - $200,000,000

Employment/Salaries-Wages - $45,000,000

Sawmill Residual value - $40.000,000

» Transportation outbound - $35,000,000  rairos
® Shlpplng Termlna|8 - $1 5,000,000 Ship Loading/Storage
* Ocean Freight - $50,000,000  cuope

Total Industry Revenues $300.000,000

Wood Pellet Plants c/w dryer dealing with 55% biomass
$100 per ton per year-rule of thumb

*100,000 — 150,000 ton plant - $10-15mil
§ -Capitai investment in Canada - $120-150 mil
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Heat recovery

“Bio—0il”liquids food additives

pesticides and
solid residue pharmaceutlcals

Heat recovery

fertilizer
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Feedstock
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- B\ - $94,100kcal/L
- & IKEE 20~25% (10%MCODEH DIEE)

Biomass N Bio-oil Syngas ]
Feedstock (H2+CO)

-FERRE

=253 A KR)IL ($925(EF . 200~>/8)
EERE F

BT 1/3

-[EFMEL:1/3

ma Ethanol
ma Methanol g
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Fuelcells

NH3

Olfines,Gasoline

Waxes,Diesel

Olfines,Gasoline
MTBE

Acetic acid
Direct use
Formaidehyde
Ethanol

DME
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Process Diagram

1. Fuel In-Feed
Wood waste (including bark,
mill resicue, clean recycled

construction material) is loaded

inta the fue! bin and conveyed
o a metering bin near the
gasifier

&#l nexterra& i &Y

2. Gasifier

fuel s processed in stages
including drving, pyrolysis

and gasification. Tre wood is
converted into "syngas” that
can be used to displace energy
produced by natural gas.

3. Oxidizer

The syngas Is conveyed

into the oxitizer where it is
combusted with the resuting
flue gas directed through

a boiler.

4 Boiler

The boiler produces hot water,
steam, hot oil, or hat air depending
on system requirements. In certain
systems a back pressure furbine
may be added to produce
electricity,

After exiting the boiler the
flue gas is cleaned inan
electrostatic precipitator
to remave up 1o 38% of
particulate.
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BC hydro

Terasen Energy Service
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