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GE Jenbacher in Canada
-DDACE systèmes de puissance is exclusive distributor for GE Jenbacher

•Head quarters in Québec city

•Jenbacher dedicated engineering and business group•Jenbacher dedicated engineering and business group

•Main activities have been concentrated in Ontario for market reasons 

•DDACE has been and still is investing to help the biogas industry emerge in 
Québec



10 module sizes... 335kw to 3000kw

Main applications
• Power generation
• Cogeneration (CHP  Hôpitaux, campus, condos, etc) 
• Trigeneration (Électricité, chaleur et froid)
• CO2 fertilisation (greenhouse applications)

Various gaseous fuels
• Natural gas• Natural gas
• Biogas (farm, municipal et waste water)
• Landfill gas 
• Syngas
• Coal mine gas
• Coke gaz
• Dual fuel / blending
• ...



Projects in operation or in construction au Canada
Project: Location: Equipment: Output: Operational date:

Anacis Island Vancouver 4 x JMS320 3200 1998

Maxim Power Plants Alberta 25 x JMC320 26500 2002

Alberta Research Council Vegreville 1 x JMS316 848 2003

Highmark Renewables Vegreville 1 x JMC320 1060 2004

Queensway Carlton Hosp. Ottawa 1 x JMC320 1060 October 2004

Aurora Landfill Aurora 1 x JGC320 1060 September 2005

Ozz – Villa Colombo Toronto 1 x JMS208 335 October 2006 

Halifax Landfill Halifax 2 x JGS320 2120 October 2006

Ontario Police College Aylmer 1 x JMC316 848 November 2006

Trail Road Landfill Ottawa 5 x JGS320 5300 January 2007

Halton Region Landfill Milton 2 x JGC320 2120 June 2007

Plasco Ottawa 5 x JGC320 3500 October 2007

St. Catharines Landfill St. Cath. 1 x JGS320 1060 December 2007 

95 Stone Road Guelph 1 x JMS208 335 March 2008 

One Stone Road Guelph 1 x JMS320 1060 March 2008One Stone Road Guelph 1 x JMS320 1060 March 2008

Great Northern Hydroponics Kingsville 4 x JMS620 12000 April 2008

Durham College Oshawa 1 x JMS616 2400 April 2008

341 Bloor Street Toronto 1 x JMC208 335 May 2008

OPP Headquarters Orillia 1 x JMC320 1060 June 2008 

OLG Windsor Windsor 4 x JMS620 12000 July 2008

Sobeys Distribution Centre Vaughan 1 x JGS616 2400 July 2008

Glenridge landfill St. Cath. 1 x JMC208 335 October 2008

Fepro Farms Cobden 1 x JMS312 500 November 2008

UGL Windsor Windsor 1 x JMS208 335 May 2009

Brandford Landfill Brandford 2x JMS620 5400 2009

Vandermeer greenhouse NOTL 1x JMLC208 335 2009

Pyrogenesis Canada Florida 1x JMLC312 422 juillet 2010
Total: 69 Engines 86 MW



Landfill Gas Utilization
Halton Region - 2.1 MW Landfill Gas Power Plant

Project Details:
• Fuel: Landfill Gas
• Power Output: 2,120 kW
• In Service Date: 2007
• Owner: Oakville Hydro Energy 

Services Inc. 
• Location: Milton



Biogas Fuelled CHP System
Fepro Farms – 500 kW Project

Project Details:

•CHP system provides power and heating (hot water).

•Primary Fuel: Biogas

•Feedstock: Cow Manure

•Electrical Output: 500 kW

•In Service Date: 2009

•Owner: Fepro farms •Owner: Fepro farms 



Greenhouse CHP with CO2 Fertilization 
Soave Hydroponics – 12 MW CHP Project

Project Details:
• CHP system provides power, heating 

power and CO2
• Fuel: Natural Gas
• Electrical Output: 12 MW
• Thermal Output: 49.2 Mbtu
• System Efficiency: 93%
• Owner: Soave Hydroponics 
• Location: Kingsville



Closer look at efficiencies…



Electrical efficiency

(for biogas applications)

Électrique Thermal

J 208 36,3%

J 312 38,1%

J 316 38,2%

J 320 39,0%

J 420 40,3%

J 612 39,1%

J 616 39,2%

J 620 39,3%

J 624 45%





Thermal efficiencies

Biogas Cogeneration

Electrical Thermal Total

J 208 36,3% 47,7% 84,0%

J 312 38,1% 48,4% 86,5%

J 316 38,2% 47,3% 85,5%

J 320 39,0% 46,9% 85,9%

J 420 40,3% 42,8% 83,1%

J 612 39,1% 45,6% 84,7%

J 616 39,2% 45,4% 84,6%

J 620 39,3% 45,6% 84,9%

J 624 45% +/- 48% +/-92%



Cogeneration with STEAM

Queensway Carleton Hospital -
1000 kW CHP Project
Project Details:

•CHP system provides power and 
heating (hot water & steam).

•Primary Fuel: Natural Gas

•Back -up Fuel: Propane•Back -up Fuel: Propane

•Electrical Output: 1000 kW

•Thermal Output: 4.2 Mbtu

•System Efficiency: 88%

•In Service Date: 2004

•Owner: Queensway Carleton Hospital 

•Location: Ottawa



Tri-Generation: Production of COLD

Ontario Police College - 848 kW Tri-Generation Project

Project Details:

• CHP system provides power heating and cooling 
and includes SCR system for ultra low emissions

• Fuel: Natural Gas

• Electrical Output: 848 kW

• Thermal Output: 3.7 Mbtu

• System Efficiency: 87%

• In Service Date: 2007• In Service Date: 2007

• Owner: Ontario Realty Corporation

• Location: Aylmer



Since biogas production never stops

To get a clear picture of energy efficiency,

One must consider Availabilites:

(Running hours/year)

Electrical Thermal Availabilities Total

95%el / 
Cogeneration 38% x 95% + 47% x 58%

95%el / 
58%th 57,4%

Direct use 
Heating 0%   + 88% X 58% 51,3%



Electricity…an energy with added value
• Dominant form of energy (many applications)

• Very extensive transport network (grid) for production 
and distribution

• Important energy storage capacity (hydro dams)

• The most promising energy for transportation

• Québec’s strength 



38% 85% 27,5%=90%X X

Storage: hydro dams

Back-up: renewable energy

+ capacity to 
return 30% 
during braking

90% 25% 22,5% -?=XX ? %

Storage: Compression?...
Back-up: natural gas : fossil

Biogas 
Upgrade



Conditioning and cleaning…

Siloxanes…

Temperature…Sulphur…

Humidity…

Temperature…



Separator sheet

Use this range of background 
colors to introduce new 
sections

GE
Energy Landfill gas and biogas

Jenbacher’s long experience in biogas…
In date of 2006:

1182 engines installed on landfill gas1182 engines installed on landfill gas

1300 engines installed on biogas

Has lead to a knowledge base of the optimal condition 
of operation



First enemy: Sulphur H2S

� Decrease life time of lube oil 

� Increase wear of metal components

� Indirectly affects availability

To optimize profitability of power plants, GE Jenbac her To optimize profitability of power plants, GE Jenbac her 
established a standard guideline of 250ppm maximum H 2S 
at 50% CH4



•Biological desulphurization

•Effective and proven system

•Simple

•Relatively low capital cost

Our solution for H2S cleaning

•Very low operational cost



� 4 types of reactors depending on 
scale of projects 

� 1 same biological process driven 
by Thiobacillus bacteria 



Second enemy: siloxanes (VOSC)
Deposits

› Increased wear

› Reduced availability

› Impact on emissions
Impact on gas engine operation



Volatile O rganic S ilicon - C ompounds (VOSC)
› Siloxane
› Silanol
› Silane

Potential sources

VOSC

Potential sources
› From detergents and cosmetics
› From industrial separating agents and foam inhibitors

Oxidation
(VOSC)   SiXOY(CH3)Z SiO2 (Silica)



VOSC 
Volatile Organic Silicon Compounds in Landfill Gas

Type Abbre-
viation

Compound CAS-No. Share Si-atoms of 
molecule [g/g]

Boiling 
point [ °C]

Tetramethylsilane TMS Si-(CH3)4 75-76-3 0.319 27

Trimethylsilanol MOH Si -(CH3)3 -OH 1066-40-6 0.312 99

Hexamethyldisiloxane L2 Si2-O-( CH3)6 107-46-0 0.347 101

Hexamethylcyclotrisiloxane D3 Si3-O3-(CH3)6 541-05-9 0.380 134

Octamethyltrisiloxane L3 Si3-O2-(CH3)8 107-51-7 0.357 152Octamethyltrisiloxane L3 Si3-O2-(CH3)8 107-51-7 0.357 152

Octamethylcyclotetrasiloxane D4 Si4-O4-(CH3)8 556-67-2 0.380 175

Decamethyltetrasiloxane L4 Si4-O3-(CH3)10 141-62-8 0.362 195

Decamethylcyclopentasiloxane D5 Si5-O5-(CH3)10 541-02-6 0.380 210



Temperature Swing Adsorber TSA
Removal of volatile silicon compounds from polluted  fuel gas with 
automatic thermal regeneration on site



Compact TSA
Temperature Swing Adsorber



Modular TSA 4 x 2 
Example for 4 x J 616 



Atascocita/USA 6 x JGS 616 GS L.L
Modular TSA 3 x 2 units

Landfill Atascocita /USA

6 x JMS 616 GS-L.L

Commissioning ongoing



WWTP Ansbach / Germany / 2 x JMS 312 GS-B.LC
Installation of standard AC gas pretreatment
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start gas pretreatment

Gas Cleaning with TSA / Si-Content in Engine Oil
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Clear reduction of silicon after installation of st andard AC!



Separator sheetGE
Energy Landfill gas and biogas

Conditionning:

•Humidity:

•Temperature:

Max: 80% sat. at 40C

GEJ Standard

Ideally below 40C

Solution:

� Condensation
passive/active

� Geothermal •Temperature:

•Sulphur:

Cleaning:

Ideally below 40C

Max: 250ppm

•Siloxanes:

� Geothermal 
ou active cooling

� BiogasClean

� TSA

Solution:

variable

GEJ Standard



Opening for selling biogas electricity in Québec

Appel d‘offre: Cogénération à la biomasse

-Biogas is eligible
-125MW 
-10% of energy produced needs to be thermal

-Financial crisis = few wood chip based projects in line = -Financial crisis = few wood chip based projects in line = 
opening for biogas

According to the: Conseil de l‘Industrie Forestière du Québec:
“le prix devrait se situer près de l‘éolien communautaire (12,5 
cents/kwh)“



Merci
Thank you

Jan Buijk
buijkjan@ddace.com


