NATURAL RESOURCES CANADA - INVENTIVE BY NATURE

Canadian Bioheat Survey

Sebnem Madrali
Bioenergy Group / CanmetENERGY
Natural Resources Canada

BioCleantech Forum, Ottawa,
November 3, 2016

- CanmetENERGY

bl

I * I Natural Resources Ressources naturelles Canada
Canada Canada




L
About CanmetENERGY....

science and technology arm of the
Innovation and Energy Technology Sector
of Natural Resources Canada

it

CanmetENERGY Ottawa leads the
development of energy S&T solutions for the
environmental and economic benefit of
Canadians

energy efficiency, renewable and
alternative energy sources, clean fossil
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...and Bioenergy Program

assists industry to develop
cleaner, more energy-
efficient biomass conversion
processes.

; Pyroly5|s Pllot FaC|I|ty up to'20 kg/h
feed rate

Our in-house research focuses on
optimizing the performance of
tationary equipment, and,

BV aluating and developing new

s oducts and retrofit technologies
r biomass and renewable fuels.

_ Rotary Kiln Torrefaction, up to 20 kg/h
GaSIflc feed rate
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= Affordable

= compared to heating oil / propane
= Low carbon fuel
= Highly efficient

= single conversion step (n >80%)
= Scalable

= pellet stoves to boilers

« Sourced from wood processing industry
— by-products and residues

= Baseload
= Safe to transport
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What is the status of bioheat in Canada?

nere?

nich sectors?

nat building types?

nich biomass fuels?

nat boiler size?

nat Is the trend over time?
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Canadian Bioheat Survey

= Target:

Commercial and institutional market
= Scale range:

150 kW — 5 MWth

= Interviews vs internet and reports
= Key Data:

= |ocation, scale, sector, installation date,
developers and manufacturers, fuels

First developed in 2013/2014

Survey performed by Torchlight BioResources,
Principals: Jamie Stephen and Jean Blair
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[ L |

Canada




TOTAL of 275 bioheat projects
QC and BC lead; NWT & PEIl greatest growth
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Larger number of projects regionally concentrated

® One successful project leads to others ;
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Fuel quality matters: predominantly wood pellets
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Key Findings of Canadian Bioheat

Survey 2016

= ~275 bioheat projects across Canada > an increase of 20% since 2014

= Concentrated growth » PEI, NWT, QC and BC

= Scale of majority installations < 1IMWth
= Strongest markets » Schools and Hospitals

= Dominant biomass fuels » Wood pellets and Wood chips

= Bioheat industry growth appears to be influenced by

> dependence on heating oll

> supportive policies / regulations

> established installers / developers
> not by the feedstock availability

Few developers/ installers for majority of the new projects
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v . 2x500 kW wood chip boilers
Exam ples a9 Confederation College, Thunder Bay, ON

of
Canadian
Bioheat
Facilities

i [
Shid  540kW, wgy pellet boiler
District Heating in Behchol
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Current Activities at CanmetENERGY

= Solid biofuels standards / technical bulletins
= Equipment performance to fuel quality
= Wood chips quality during storage

= Advance wood pellets — torrefaction, steam explosion,
densification

SOLID BIOFUEL

STANDARDS
NOW AVAILABLE IN CANADA

What you need to know when buying or selling
biomass for heat or power applications.

See the solid biofuels bulletins at nrcan.gc.ca
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SOLID BIOFUEL

STANDARDS
NOW AVAILABLE IN CANADA

What you need to know when buying or selling
biomass for heat or power applications. \
/) LY

Technical Bulletin

Ma.1 - Soid Biomass Fusls Introdiuction to biomasa and aclid biofuelz

Wa.2 - Primar for Salid Biofusls Guideto defritiona, classa/grades and fusl propertias

Mo, - CAN/CSA-IS0 Sold Biofusls Standards Detailed ligting of CAMAZSA-IS0 standards for grading and testing

MNao.d - Graded Wood Pellsts Explaing fusl spacifications as definad in the CAN/CSA-1SD 17225 Pant 2
Nao.5 - Graded Wood Briquettes Explaing fudl gpacifications as defined in the CAN/CSA-ISD 17225 Part 3
MNaf - Graded Wood Chips Explaing fusl spacifications a3 defined in the CAN/CSA-S0 17225 Part 4
Ma.7 - Graded Frewoad Explaing fudl spacifications as defined in the CANACSA-IS0 17225 Part &

Available at http://www.nrcan.gc.ca/energy/offices-labs/canmet/5715



Natural Resources Canada Solid Biofuels Bulletins

http://www.nrcan.gc.ca/energy/renewable-electricity/bioenergy-systems/19069

http://www.rncan.gc.ca/energie/renouvelable-electricite/systemes-bioenergie/19070

Bulletin d’information sur les
biocombustibles solides n° 1

BIOCOMBUSTIBLES
SOLIDES

Bulletin d'information sur les
biocombustibles solides n° 6

Voici le premier d’une série de bulletins d'infor-
mation portant sur les biocombustibles solides
issus de la biomasse ligneuse (biocombustibles
sofides). Les renseignements fournis proviennent
d'une série de nomes sur les biocombustibles

Qu’est-ce que la biomasse?

Le terme « biomasse » désigne 'ensemble des matiéres
organiques d'origine biologique pouvant provenir de
diverses activités, notamment :

CLASSES DE
COPEAUX DE BOIS

= la forestarie et I'arboriculture faménagement des

solides élaborées et publiées par I'Organisation

plantes igneuses)

intemnationale de normalisation (ISO). Les bulle- = l'agricuture et Morticuiture (cuiture des plantes
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This bulletin, fourth in a series, introduces the differ-
ent grades of wood pellsts, their appropriste use and
the important parameters that can affect the fusl
characteristics. It provides information on the graded
wood pellets as specified in the CAN/CSA-ISO
17225 Part 2: Graded wood pellets.

Wood pellets are a highly consistent biomass fusl
allowing for easy handling and storage, as well as
efficient anergy corvarsion.

As a globally traded commodity, wood pellets are used
for space heating in residential appliances, boilers,
disfrict heating plants and for electricity ganeration in
large coal-burning power plants.

‘Wood pellsts are small densified cylindrical granules

Tha CAN/CSAS0 17225 Part 2 Standard’ classifies.

saverd gradas of wood pellats basad on the origins and
source of raw matorials. Paw biomass used in the produc-
ticn of high grads wood pellsts, Grades Al and A2
{residential or commercial applications), primarily comes
from mill resicues including sawdust, shavings and cut-offs
(Classification 1.2.1) and stem wood (Clazsification 1.1.3).
In addition to the above sourcas, Grads A2 allows for the
ueze of loggng residuss (Classfication 1.1.4) and whaole
traes without roots (Classification 1.1.1)%

Sourcas of the raw biomass impacts fual spacifications.
For example, A1 grade wood pellets contain low ash
and nifrogen contents, whils Grads A2 wood pellets
have slightly higher ash and nitrogen content.

Grade B wood pallets are manufacturad from more

divarsa scurcas, over and above thoss used for Grade A
wood pellets, and can include bark (Classification 1.1.6),
residues from thinning, pruning, and arboriculture opara-

foemation minirrese, les copenua de bas 2’3
sption mcire coltewne per mppon o brig
jranules de bos.

e genane, &mmpﬂd}:;ﬂc&

2des, tenewurs en condres ot on particuke fr
gine et sources
noipales sources de copesux de bos son

Résidus ligneux broyés — copeaux de b

STANDARDS

This Is the third In a serles of bulletins,
Introducing the CAN/CSA-ISO serles of stan-
dards on solid biofuels and summarizes details
related to fuel classifications, specifications
and test methods.

There are numerous benefits to adhering to these
standards. Market adoption of the standards will:

= Facilitate domestic and international trade

= Enhance uptake of new technologies

= Promote public safety and contribute to a more
sustainable industry

Minimize emissions of pollutants

Facilitate quality assassment of solid

biomass resources.

CAN/CSA-ISO Solid Biofuels
Standards at a Glance

The CAN/CSA-ISO Salid Biofuels Standards are
voluntary standards developed for residential,
commercial and industrial energy applications.
Intendad stakeholdars include:

Solid biomass fuel producars

The saries of CAN/CSA-ISO Sdlid Biofuels Standards
published in 2016 were developed to standardize the
following: terminology; specifications and classes; and
test methods for raw and processed biofuel materials
originating from forestry, arboriculture, agricutturs,
horticulture and aquaculture.

produced by compression of sawdust. As a result, wood _ " = End users and consumers
pallets a1 a consistant fuel that can sasly be transported 115 ‘";“Y Fg“s O:“E‘:;ﬁ‘:“ ki ?;:" o=ty e s Natural Resources Canada's Solid Biofusls Bullstins usas
and are stited to autometed forestry fusl handing systems,  Unreated used woad (G e i —— the temn "biomass fuels” interchangsebly with *biofusls”.
- 9 The CAN/CSA-ISO Standards usa the term "biofuels™
= Ragulators. which is retainad in thesa bulletins when referencing

Origins and Sources

Woed pellets are mainly producad from the by-products
of traditional forest operations such as sawmills and
finished weod products manufacturing. Harvest residues
are also used as raw matsrial though to a much lesser
extent. The highest quality sources tend to come from
mill and manufacturing residuas with little or no bark or
ash contant.

ster of Natural Reso

spedific standards’ tities.

Development of Solid
Biofuels Standards

The Intemational Organisation for Standardization

(ISO) established a Technical Committee? (TC238)

responsible for developing solid biofuels standards

at the international level.

= |SO/TC238 is comprisad of 24 voting countries and
14 obsarving countries. Canada is a voting membar.

= ISO/TC238 plans to publish 556-80 standards on
sold biofuals.
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Bioenergy Strategies

Home » Pellets

February 26, 2016 &
Written by The Government of Yukon

1

Yukon Biomass
Energy Strategy

“The Yukon Biomass E
good opportunities for i

The strategy provides g
54 energy for heating fro
8 sources. Biomass enef
organic matter. In the
available biomass resod
focus of the strategy.

There are six key action
strategy:
«using biomass energy for government infrastructure;
«developing regulations, policies and programs for a biomass energy indu|
~managing air quality to protect public and environmental health and safef
+facilitating the development of a biomass energy industry in Yukon;
«ensuring a sustainable timber supply; and

«ensuring biomass fuel quality and security.
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Yukon@dopts biomass strategy
50

February 26, 2016 - The Governmel
announced the adoption of the Yuko
Strategy which will guide the develoj
biomass energy sector in the territol

sustainable solution for heating in the territory,” said
Minister of Energy, Mines and Resources Scott Kent.
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in the News

What is in the Energy Policy 2030?

The new Energy Policy represents a departure from previous ones. It is at the same time far
more complex and less detailed than former policies. Previous policies covered shorter
periods and focused on additional electricity production and transmission.

The new policy has four primary objectives:

to decarbonize Quebec;

to reduce energy consumption and improve energy efficiency;
to make full use of Quebec’s natural resources; and

to innovate and develop its green economy.

1
2.
3
4.

greater than in the last 25 years.

The Quebec Government wants renewable Anergy to meet 61 peX cent of Quebec’s needs by
2030 (it currently stands at a little more fhan 47 per cent). Quebdg wants to reduce fossil
fuel usage, particularly in transportatigh. Measures will include thy electrification of
transportation (Quebec has half of Cghada’s electric cars), the use of natural gas in trucking
and the expansion and increased uge of public transit (e.g., Montreal\s subway is the third
busiest in INorth America after Ngdv York and Mexico City).
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