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Presentation Outline
·Emissions Reduction

·Cogeneration Technologies

·Reliability Improvement

·Cogeneration Summarized: 7c/kWh = $19.44/GJ

·Grid Interconnection

·Conclusion
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Gas flaring - A Challenging Energy 
and Environmental Problem

·ñGas flaring is one of the most challenging energy and environmental 

problems facing the world today. é.

·Gas flaring reduction has the potential to be a great energy and 

environmental success story. By creating value from a wasted 

resource, flare gas reduction enables wider access to energy, 

improves environmental conditions, and provides economic 

development for local, provincial, and national governments.ò

- Peter C. Evans, Ph.D

Director, Global Strategy and Planning

General Electric
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OIL FIELD FLARE
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Flare Gas

· Flaring operates at as low as 66% combustion efficiency, emitting black 

smoke and numerous toxic pollutants

· These are not benign or innocuous flares:

· 300 toxic compounds in flare emissions

· Significant health problems caused by the compounds emitted

· 100% of energy in flaring is wasted, when it could generate electricity

· US Researchers have shown winds carry oil field emissions over 300km
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Some Pollutants from Flare Stacks

· Polycyclic aromatic hydrocarbons, a likely cancer risk

· Benzene, for example, a known carcinogen

· Benzo(a)pyrene, potent carcinogen, reproductive harm/birth defects 

· Carbon disulfide, reproductive harm/birth defects

· Carbon monoxide, < 1% impairs neurological functions

· Sulfur dioxide, asthma at 0.25 ppm, bronchitis, vegetation necrosis

· Methane, 24 times the global warming effect of CO2 by weight

· Black smoke, causes heart, lung disease, cancer

· Hydrogen sulfide, a highly toxic, corrosive gas, neurotoxin

· Toluene, reproductive harm/birth defects, health hazard, skin irritant

· Naphthalene, reproductive harm/birth defects, insecticide, used in mothballs

· Ethylene, injures vegetation

· Many other complex harmful hydrocarbon compounds
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Benzo(a)pyrene

· Shown at the University of Texas that Benzo(a)pyrene, causes lung cancer at the 

molecular level :

· ñmost potent mutagen and carcinogen knownò - Science, Oct., 1996 M.F. 

Denissenko, et al

· product of incomplete combustion in flarestacks

· causes cancer at concentrations of 300 to 400 nanograms per cubic meter

· specific site on gene has been identified where damage is done

· Benzo(a)pyrene concentration in flare gas is at least 1000 times that in inhaled 

cigarette smoke, based on: 

· 460 000 nanograms/cubic meter in flare gas

· 333 nanogram/cubic meter in inhaled cigarette smoke
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California's PROPOSITION 65

· CALIFORNIA PROPOSITION 65é ñnatural gas contains chemicals

é.known to the State to cause cancer, birth defects and reproductive 

harmò

· The Safe Drinking Water and Toxic Enforcement Act of 1986 (better 

known as "Proposition 65") prohibits any person from exposing another 

unwitting individual to a chemical known to the State of California to cause 

birth defects or cancer

· Essentially California has recognized the hazard of natural gas emissions 

and has acted to eliminate them.
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Cogeneration Improves Environment

· 99.5%+ incineration of toxic compounds with turbogenerators

· Significantly reduced levels of environmental emissions:

% Emissions Reductions*

· Carbon dioxide (CO2)                  60%+

· Nitrogen oxides (NOX)                 95%

· Particulates                                 100%

*Emissions reductions from using gas fired cogeneration vs. conventional 

coal fired generation
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ENERGY Efficiency of 

Cogeneration vs. Conventional Power Generation
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 Useable Heat Energy 

 (50% +)

 Total = 80 + %

 Fuel/Gas Energy Stream  Electrical Energy (30%)

 Electrical Energy (30%)
 Fuel/Gas Energy 

Stream

¸ Cogeneration ENERGY Efficiency:

¸ Conventional Power Station ENERGY Efficiency:

Cogeneration (also called Combined Heat and Power, 

CHP) is the joint production of electricity and useful heat.



Key Technologies for Reducing C02 Emissions 
International Energy Agency - June 2011
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ÅInstallation of 2 x 30 KW      

microturbines 

ÅUnits are designed to operate 

continuously in a grid connect 

application

ÅEliminates Continuous Flare

(Supplied by Cummins/Capstone)

Microturbine Generation, 

Saskatchewan



CogenSystem, Manley Oil Company, 
Downtown, Los Angeles
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Containerized CHP Modules

(up to 1.4 MW)

CHP system will be delivered to 

site, off-loaded and fully 

assembled with only 3 customer 

connection points:

Å Gas inlet

Å Hot water supply and return

Å Electrical connections at 

synchronizing breaker

Benefits

Å Lower engineering and 

installation costs

Å Increased system reliability

Å Shorter project timelines
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From the customer

To the customer

HT L/L

Heat Exchanger

Exhaust Gas

Boiler
Cogeneration Applications

ÅHeat Oil Field Treater

ÅProcess/Bldg Heat

ÅHot water or Steam

ÅAbsorption Chilling

Cogeneration with 

Reciprocating Engines
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STAC (Steam Turbine Assisted Cogeneration)
(Combined Cycle)


