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Background

. Western Canada is the largest hydrocarbon
base in Canada.

. Bitumen production: 1.13 million barrels/day in
2006 from Alberta.

. Expected bitumen production: 2.9 million
barrel/day in 2015 and 3.7 million barrels/day In
2020 with moderate growth rate.

. Bitumen upgrading requires hydrogen which is
entirely produced from NG (2.5 kg H./barrel
bitumen).
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BaCkground (COntg"

. Current bitumen upgrading capacity in Alberta:
0.86 million barrels/day which requires >0.7
million tonnes H,/year.

. Expected bitumen upgrading capacity: 2 million
barrels/day in 2015, and 2.5 million barrels/day
in 2020.

. Hydrogen fuel demand for upgrading: 1.8 million
tonnes in 2015 and 2.2 million tonnes in 2020.

Source: CAPP, 2008
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Objectives

Conduct a techno-economic assessment of H,
production in Western Canada from biomass
resources.

Estimate H, production cost from different
blomass resources.

Estimate optimum bio-hydrogen production plant
sSize.

Comparison of bio-hydrogen with NG based H,
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Considered Biomass Feedstocks

~ Blomass feedstock considered:
~ Whole forest - Whole tree biomass.

Forest residue - tree tops, branches, needles
left after the logging operation.

_Agricultural residue - wheat and barley straw
(currently left to rot in field)
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Bio-hydrogen Production Routes

Bio-hydrogen production routes
Biological - still not at commerical scale.

Thermochemical
Gasification
Pyrolysis

Gasification and pyrolysis have the potential for
commercial bio-hydrogen production.

Both processes are at various stages of
demonstration and commercialization i already
demonstrated for electricity and fuel production.
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Gasification

Thermochemical conversion of dry (10-15% moisture)
biomass with air/O,/Steam at high temperature
(>850eC) to produce mainly

Other co-products include tar and char.
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Selection of Gasification Reactor

, Gasifier for H, production:
Indirectly heated gasifier BFB or CFB

. Indirectly heated gasifier maximum size:
440MW,, (~2000 dry tonnes/day).

. To Iincrease plant reliability, small gasifier with
multiple trains are selected.

& ALBERTA
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Assumptions on Hydrogen vield from
Biomass

. Hydrogen yield depends on feedstock size,
moisture content, ash content, reactor type,
catalyst, tar formation etc.

. Yield i1s assumed same for hydrogen from whole
forest and forest residue: 7.8 wt.% of dry
biomass feedstock.

. Hydrogen yield from straw is assumed 7.3 wt%
of dry straw (high ash content).
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Scope of the Study
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