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DiscussionDiscussion

►►BasicsBasics
►►Biogas CompositionBiogas Composition
►►Utilization OptionsUtilization Options



BasicsBasics

►►Anaerobic (without oxygen)Anaerobic (without oxygen)
►►SingleSingle--stage, stage, twotwo--stage processstage process
►►Decomposition of organic material (sugar) Decomposition of organic material (sugar) 

to gases and bacterial massto gases and bacterial mass
►►Gas is currently flaredGas is currently flared
►►Gas volume and composition fluctuates with Gas volume and composition fluctuates with 

food source (quality) and food source (quality) and quantitiyquantitiy



Biogas CompositionBiogas Composition
►► Typical (depending on source)Typical (depending on source)

5555--65% methane (CH65% methane (CH44))
3535--45% carbon dioxide (CO45% carbon dioxide (CO22))
Less than 0.2% (2,000 ppm) hydrogen Less than 0.2% (2,000 ppm) hydrogen sulphidesulphide (H(H22S)S)
600 BTU/ft600 BTU/ft33

►► At CascoAt Casco
7070--75% methane (CH75% methane (CH44))
2020--25% carbon dioxide (CO25% carbon dioxide (CO22))
0.20.2--0.5% (2,0000.5% (2,000--5,000 ppm) hydrogen 5,000 ppm) hydrogen sulphidesulphide (H(H22S), S), 
up to 2% (20,000 ppm)up to 2% (20,000 ppm)
730 BTU/ft730 BTU/ft33

8080--350 m350 m33/hr (45/hr (45--200 200 cfmcfm))



Utilization OptionsUtilization Options

►►FlaringFlaring
►►Direct Flash Dryer fuelDirect Flash Dryer fuel
►►ThrowThrow--away boiler with heat recoveryaway boiler with heat recovery
►►Purification and distribution onPurification and distribution on--sitesite
►►MicroMicro--turbinesturbines
►►Fuel cell technologyFuel cell technology



Utilization Analysis at CascoUtilization Analysis at Casco

►►Quality & QuantityQuality & Quantity
►►Scrubbing OptionsScrubbing Options
►►Unit Selection & SizingUnit Selection & Sizing
►►Heat RecoveryHeat Recovery
►►Capital Cost OffsetsCapital Cost Offsets
►►Simple PaybackSimple Payback



Quality & QuantityQuality & Quantity

►►QualityQuality
High HHigh H22S levels (2,000S levels (2,000--5,000 ppm)5,000 ppm)
High heating value (730 BTU/ftHigh heating value (730 BTU/ft33))

►►QuantityQuantity
Approximate mean daily volume of 5,100 mApproximate mean daily volume of 5,100 m33

(212 m(212 m33/hr, 125 /hr, 125 cfmcfm))



Scrubbing OptionsScrubbing Options

►►Red Flag:Red Flag:
Due to the aggressive nature of HDue to the aggressive nature of H22S, removal is S, removal is 
necessarynecessary

►►HH22S Removal OptionsS Removal Options
Catalytic carbon mediaCatalytic carbon media
Chemical treatmentChemical treatment
SulfaSulfa--BindBind™™



Power Unit Selection & SizingPower Unit Selection & Sizing

►►Option I Option I –– Gas TurbineGas Turbine
►►Option II Option II –– Reciprocating EngineReciprocating Engine

►►Option II was selected based on life cycle Option II was selected based on life cycle 
cost and heat ratecost and heat rate

►►Based on a heat rate of 8,123 BTU/kW and Based on a heat rate of 8,123 BTU/kW and 
available gas volume, a 1 MW unit was available gas volume, a 1 MW unit was 
chosenchosen



Heat RecoveryHeat Recovery

►►Available Heat:Available Heat:
ExhaustExhaust
Jacket coolerJacket cooler
Oil coolerOil cooler
After coolerAfter cooler

►►Total:  approximately 2.5 million BTU/hrTotal:  approximately 2.5 million BTU/hr



Heat Recovery (contHeat Recovery (cont’’d)d)

scrubber blower

engine

Biogas (5,100 m3/day)

Heat rejection to dryer
2.5 million BTU/hr

Electrical output
572 kW/hr



Capital Cost OffsetsCapital Cost Offsets

►►O.P.A. Standard Offer ProgramO.P.A. Standard Offer Program
$0.11679/kWh$0.11679/kWh

►►Union Gas Energy Wise ProgramUnion Gas Energy Wise Program
10% (max. $30,000) of installed cost on eligible 10% (max. $30,000) of installed cost on eligible 
highhigh--efficiency equipmentefficiency equipment

►►Avoided capacity reserve costsAvoided capacity reserve costs



Simple PaybackSimple Payback

►►2.93 years on a $2.25 million investment2.93 years on a $2.25 million investment



Questions?
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