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Industrial Applications (MİMSAN)

OYKA Wood Industry  (based 
on wood chips)
Grade fire biomass boiler

Industrial Applications (MİMSAN)

Thermal power: 26,6 MWth 
Electrical power: 6 MWe 
Steam production: 35.000 kg/h
VEZİRKOPRU Wood 
Industry (based on wood 
chips)
Thermal power: 26 MWthThermal power: 26 MWth
Hot oil production :22billion 
kCal  
Steam production: 15 ton/h
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Industrial Applications (MİMSAN)
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CanmetENERGY
Biomass Combustion R&D Activities

by Fernando Preto, Guy Tourigny and Irene Coyle

prepared for IEA Task 32
Lyon France / May 2010

•ecoETI Greenhouse Project

CanmetENERGY – Highlights of 
Biomass Combustion R&D

j

•Miscanthus: A Suitable Energy Crop?

•Biomass Conversion Issues for Woody Crops

•Opportunity Fuels for Pulp  and Paper Industry
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Miscanthus: A Suitable Energy Crop?

Advantages
• Very high potential yields
• Very good water and nitrogen use characteristics
• Low moisture content upon harvest
• Most promising genotype is sterile hybrid – no threat to 

become an invasive species
• Limited weed control after establishment
• Disease resistance

Crop Yield1

t DM /ha
Miscanthus 17.7 - 21.8

Willow + Poplar 13.8 - 18.1
Cereals 5.4 - 8.7

1Fischer, Gunther; Sylvia Prieler; and Harrij van 
Velthuizen (2005). “Biomass potentials of 
miscanthus, willow and poplar: Results and policy 
implications for Easatern Europe, Northern and 
Central Asia.”  Biomass & Bioenergy. Vol 28, 
p119-132.

Miscanthus: A Suitable Energy Crop?
Drawbacks
• Limited data available on performance in Canadian climates and soils
• High establishment costs
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Miscanthus fuel: Tests with Briquettes

• Compressed into briquettes 
which are about 2 inches in 
width

• Very dry (5.3 % moisture)
• High volatile content
• Very few  “free” fines

Miscanthus combustion objectives

• Combustion performance
– 1 MWth stepping grate furnace1 MWth stepping grate furnace 
– Fluidized bed

• Particulate emissions and VOCs
• Evaluate ash characteristics 

– composition 
– tendency to clinker

• Feed handling performance with 
d ifi d i th f ldensified miscanthus fuel

• Non-isothermal TGA testing 
– miscanthus and reference fuel (sawdust) 
– under inert and oxidizing atmospheres 
– heating rate of 25ºC/min and 10ºC/min
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Grate Furnace – Ash Characterization

Major Ash Laboratory Analysis of ashMajor Ash 
Components Units Laboratory 

ashed
Analysis of ash 

from KMW
SiO2 wt % 33.8 31.9
CaO wt % 16.2 23.9
P2O5 wt % 5.2 4.2
K2O wt % 25.9 9.16
Cl μg/g 1048 not analyzed
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Opportunity Fuels for Pulp  and 
Paper Industry

• Evaluate combustion performance and 
i t ti f t it f l ithinteractions of opportunity fuels with 
conventional hog fuel boilers:

– Primary Sludge (65% MC)
– Bush Slash (65% MC)
– Miscanthus (<10% MC)
– Switchgrass (<10% MC; loose andSwitchgrass ( 10% MC; loose and 

pellets)
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Opportunity Fuels Tests
• Combustion performance 

– Bubbling FB 12.5 cm ID
– bed material 1 mm 

olivine sand
F l l d• Fuels alone and 
combined

• Ash characterization 
– in bed material 
– collected on ash 

deposition probe 
(simulated heat transfer 
surface at 500 C) 

• Fuel gas condensate 
h t i ticharacterization

• Standard flue gas 
analysis: 
– CO, O2, CO2, NOX, 

SO2 plus bag sample 
for GC analysis (C1 to 
C4)

Typical Run Conditions
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Opportunity Fuels Tests

Analysis of collected 
samples and 
reporting currently 
underway



 

At federal level, the Environment Minister has proposed on retiring coal-fired plants and 

replacing them with cleaner sources of power once the plants reach the end of their 

commercial life, largely over the next 10 to 15 years. The emissions associated with natural 

gas-fired power will become the gold standard for all electricity generators. The first step will 

be to get the older plants converted to using natural gas. CCS is another technological option 

considered. 

 

The Canadian Wood Pellet Industry reached the annual plant capacity of 1.7 million tonnes as 

of Mar 2010. 2009 production was about 1.4 million (about 93% of the production exported).  

 

In the forest industry, the Pulp and Paper Green Transformative Technology Program with 

funding of C$ 1.0 billion aims to support capital projects that will improve environmental 

performance in areas such as enhanced energy efficiency and increased production of 

renewable energy from forest biomass. Twenty four companies, representing 38 pulp and 

paper mills across Canada, have qualified for the Pulp and Paper Green Transformation 

Program.  

 

The federal EcoEnergy Renewable Power programme aims to invest C$1.48 billion to 

increase Canada's supply of clean electricity from renewable sources. As of Feb 2010, the total 

capacity in the registered projects is 10,585 MW, of which 491 MW are biomass projects.  

 

The Clean Energy Fund ($ 146 million budget) is NRCAN’s Renewable and Clean Energy 

Demonstration Program. Four of the nineteen selected projects are bioenergy related: 

1. CHP demo of biomass gasification and IC engine in an urban setting (located in UBC 

campus in Vancouver)  

2. integrated biomass & geothermal energy for a community heating (Yellowknife, NWT) 

3. cofiring of biomass (Nova Scotia Power Inc.) 

4. Bio-energy Optimization Program Demonstration Projects by Manitoba Hydro.  

At present, Natural Resources of Canada is negotiating with the project proponents. 

 

The new revised CSA B415 standard for performance of residential solid burning appliances 

is published on March 2010 and is available at the CSA web site (http://www.csa.ca). 

 

Highlights at Provincial Activities – 

Albeit to the differences exist among the provinces in regards to available RE resources, 

generation capacity mix, regulatory structures for the electricity marketplace, Provincial RE 

Plans put considerable emphasis on using more of the local and cleaner energy sources to 

strengthen the local economy. The approach being favoured to achieve this goal is through the 

development of distributed RE generation at community levels. British Columbia, Nova 

Scotia, New Brunswick, Northwest Territories Ontario, Quebec have all placed MW 

generation capacity targets and encourage participation of communities, municipalities, co-

operatives and First Nations.  

 

Nova Scotia - In the new Renewable Electricity Plan announced in April 2010, Nova Scotia 

Government set out a detailed program: 

 commitment of 25 % RE by 2015 (will become law)  

 a new goal of 40 % RE by 2020. 

 

In 2009 about 11% of the electricity consumed in the province came from renewable source.  

http://www.csa.ca/


 

The RE plan calls for  

 a minimum of 600 GWh of new medium-to-large RE 

 capitalizing / maximizing the rich wind regimes and in the longer term tidal power 

 more reliance on local NG to act as balancing fuel for wind power and to help ensure 

compliance with GHG regulations ad emission standards.  

 establishment of community based FIT for an expected 100 MW of RE projects (due 

to distribution capacity levels, expected projects will be < 2 MW but potentially up to 

5 or 6 MW).  

 a cautious approach for biomass based energy (as the forest harvesting practices are 

contentious issue in NS)  

 co-firing biomass at NSPI coal thermal plants as a short term approach to meet the 

2015 target.  

 introduction of a cap for co-firing in thermal plants at150,000 dry t/y and for new 

electricity generation from forest biomass at 500,000 dry t/y above the current use.  

 

New Brunswick - last February NB Government announced a community energy policy 

calling for development of community-owned projects totalling to 75 MW capacity –  

 50 MW  assigned to community projects 

 25 MW to First Nations projects.  

 

Approved projects will receive long-term power purchase agreement with the local utility at 

initial price of electricity at $0.10 /kWh frozen for the first five years and then escalate with 

the consumer price index in New Brunswick.  

 

Northwest Territories - In early 2010, NWT published its Biomass Energy Strategy in an 

effort to deal with rising prices for conventional fossil fuels, and greenhouse gas emissions 

reduction.  The Strategy is hoped to lead to actions towards greater use of wood and wood 

pellets in NWT communities. The absence of major forestry activities in the NWT however 

presents a unique challenge to support biomass energy; one option being considered involves 

harvesting trees to produce pellets. In the view of Government of NWT, an efficient biomass 

energy system can reduce energy costs for residents, businesses and government operations. 

Four major activity themes are identified in the Strategy, some of which have been in the 

works for the last couple of years.  

- Increasing education and awareness of biomass as a heating option for residents and 

businesses; 

- Promoting biomass heating options in institutional building as well as district heating 

systems; 

- Promoting greater stability in the supply of biomass in the NWT, including locally 

produced biomass;  

- Promoting combined heat and power technologies. 

 

Ontario - Ontario FIT Program - In six short months the Feed-in Tariff program has 

announced, close to 700 Feed-in Tariff (FIT) contracts (as of April) are issued with total 

Name Plate Capacity over 2500 MW.  

 

13 Bioenergy contracts totalling to about 48.5 MW name plate capacity.   

 

Biogas = name plate capacity 15.5 MW   (7 projects) 



 

Landfill gas = name plate capacity 14.5 MW   (4 projects) 

Biomass = name plate capacity 18.6 MW   (2 projects) 

 

 

Co-firing activities in Canada: 

Ongoing activities by NSPI – work is aimed at developing optimized cofiring solutions in 

Nova Scotia Powers coal fired units using minimally-processed raw biomass.  

Studies and laboratory testing was carried out on 

- Burn out and ash characteristics of coal/woodchip combinations in pulverized coal test 

facilities at Canmet ENERGY labs  

- Fouling and ash characteristics in 0.8 MWth pilot scale Circulating Fluidized Bed at 

Canmet ENERGY 

- Woodchip milling tests completed 

 

Conceptual studies  

- Engineering evaluations of 150 MW front fired unit 

- Engineering evaluation of 150 MW corner fired unit  

- Engineering evaluation of a CFB unit   

- Phase 2 Engineering to start May 2010 

  

OPG – Atikokan, Nanticoke and Lambton GS – 13 units in the three GSs but not all 13 units 

will be converted to biomass firing. Compared to existing coal-fired operation: 

- much lower annual electricity production  

- reduced electrical output capability  

- co-firing biomass and natural gas is possible 

- combination of agricultural and wood pellet fuel is possible 

 

A RFP for the supply of 90,000 t/y wood pellets for Atikokan GS has been issued in March 

2010. Engineering concept studies underway at Nanticoke; Lambton to follow 

 

As response to the public demand: LCAs are carried out to better understand sustainability 

and environmental aspects; and ensuring that no impact on food supply.  

 

 


