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Inefficient CombustionInefficient CombustionInefficient CombustionInefficient Combustion
Upstream                 Refining/Petrochemical          Flare pit



Combustion Of HydrocarbonsCombustion Of HydrocarbonsCombustion Of HydrocarbonsCombustion Of Hydrocarbons
99.99% combustion requires the right mix of air and fuel

CH4 +   2 O2 =  heat   +      CO2 +      2 H2O  
Methane + Oxygen  =  heat + Carbon Dioxide +  Water

99.99% combustion requires the right mix of air and fuel

CH4 +   2 O2 =  heat   +      CO2 +      2 H2O  
Methane + Oxygen  =  heat + Carbon Dioxide +  Water

Poor combustion results in the creation of:

� Unburned hydrocarbons� Unburned hydrocarbons

� Carbon monoxide

� Volatile organic hydrocarbons or VOC’s
(benzene, styrene, toluene, xylenes etc.)

� Sulfur compounds besides to SO2  
(H2S, carbonyl sulfide, carbon disulfides, mercaptans) 

� + over 250 other compounds identified in the research



Efficient CombustionEfficient CombustionEfficient CombustionEfficient Combustion
Welltesting/Workover Gas processing              Aci d gas



Greenhouse Gas EmissionsGreenhouse Gas EmissionsGreenhouse Gas EmissionsGreenhouse Gas Emissions

� The Global Warming Potential (GWP) of methane is 21 times 
higher than that of CO2 and therefore inefficient combustion 
increases the greenhouse gases emitted.

� For example: 19 mscf/d of waste methane gas generates the 
following daily CO2 emissions :
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T/d T/yr

� Vented 7.6               2,775

� 65% combustion efficiency            3.3               1,205 

� 80% combustion efficiency            2.3                  840

� Incineration (>99.99%)                  1.0                  365

Incineration converts >99.99% of the methane to CO 2 and H 2O
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GHG ReductionGHG Reduction

Carbon offsets are generated through the incinerati on of natural gas
Instead of a routine pipeline venting



2007

13%

8%

Oil Extraction

Gas Extraction

Methane Vented

Flared Gas

Indirect Pow er

Tanker/Barge to Refinery

Pipeline to Refinery

Rail

Truck

Processing

Tanker/Barge to Market

2007

13%

8%

Oil Extraction

Gas Extraction

Methane Vented

Flared Gas

Indirect Pow er

Tanker/Barge to Refinery

Pipeline to Refinery

Rail

Truck

Processing

Tanker/Barge to Market

Flaring Nearly as Significant as 
Refinery Emissions - 2007

Flaring Nearly as Significant as 
Refinery Emissions - 2007

��������
	
���
����

21%

28%

Tanker/Barge to Market

Pipeline to Market

Rail

Truck

Gas Plant

LNG Liquefaction

GTL

Indirect Pow er

LNG Tanker

Pipeline/Trunkline

Regas Fuel & Losses

Compressors

Fuguative emissions

21%

28%

Tanker/Barge to Market

Pipeline to Market

Rail

Truck

Gas Plant

LNG Liquefaction

GTL

Indirect Pow er

LNG Tanker

Pipeline/Trunkline

Regas Fuel & Losses

Compressors

Fuguative emissions

���������
���
�����

�

�������



25.0

30.0

35.0

P
ot

en
tia

l L
ia

bi
lit

y 
$ 

bi
lli

on
s

�������������

Additional 10% in 

energy efficiency
Eliminate Flaring

Value of EmissionsValue of Emissions

10.0

15.0

20.0

40 42 44 46 48 50 52 54 56 58 60

P
ot

en
tia

l L
ia

bi
lit

y 
$ 

bi
lli

on
s

Intensity per boe (kg CO 2e/boe)

energy efficiency



• Gas still viewed as a nuisance

• Lack of infrastructure and markets

• Economics of gas capture

• Considered an adequate practice 

Why Do We Flare?

• Considered an adequate practice 
� often assumed to be 98% efficient

• Perceived to be cost effective 

• Limited knowledge of alternatives

• Regulations focus on flaring vs. best 
practices 



FlaringFlaring

� Difficult to measure efficiency 
and varies from site to site

� Crosswinds allowing gases to 
escape unburned

� Difficulty burning rich gases often 
producing soot deposits and 
black smoke (BTEX, VOC, PAH)
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IncinerationIncineration

� Measured independently at 99.99% 
consistently

� Combustion occurs in a closed 
chamber unaffected  by winds

� High temperatures efficiently burn 
rich gas. Air pre-mixed with the 
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black smoke (BTEX, VOC, PAH)

� Entrained liquid droplets 
decrease combustion efficiency

� Visible flame and odour issues

� High ground level heat radiation
Based on ARC and U of A Findings:
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� Not effected by liquid droplet size

� No visible flame  and no odour

� Minimal ground level heat radiation

rich gas. Air pre-mixed with the 
waste gas prior to combustion

� Not effected by liquid droplet size

� No visible flame  and no odour

� Minimal ground level heat radiation



Combustion EfficiencyCombustion EfficiencyCombustion EfficiencyCombustion Efficiency
Shell Canada / EUB  and CAPP  Assessment: January 2 000

� Questor 5 MMscf/d incinerator with a 40 ft stack
� 11% H2S
� Tested at two rates:  2.5 and 4.8 MMscf/d 

Results:

� >99.99% combustion efficiency at both rates
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� Plume rise of over 250 meters 

• comparable to a 110 ft flare stack

• assuming flare stack efficiency 98%

� Naturally aspirated with up to 100% excess air

� No ground level violations of SO2 or H2S

� >99.99% combustion efficiency at both rates

� Plume rise of over 250 meters 

• comparable to a 110 ft flare stack

• assuming flare stack efficiency 98%

� Naturally aspirated with up to 100% excess air

� No ground level violations of SO2 or H2S

Also independently tested and verified by Exxon/Mob il, Vaquero, Dominion 
Exploration and TransCanada Pipelines



Fuel Efficiency

Benzene Destruction

• 99.99% Combustion Efficiency

• Close spacing = small footprint 

• Reduced piping• Reduced piping

• 80% less fuel than a flare

• Four month payout 

• No condensed-water handling 
problems

• Heat recovery opportunities



Waste Heat to Glycol Reboiler

Production Storage 
Tanks

Acid Gas

Tank Vapours

QTI-HX-GLY

HeatQuest 
Exchanger

Heat Recovered from Waste 
Gas Combustion provides 
heat to the Glycol Reboiler

Fuel requirement of the Glycol 
Reboiler is reduced or 
eliminated

Glycol Dehydration

Flash 
Vessel

Still 
Column 
Vapours

Hot  Fluid from Exchanger

Amine Regenerator

Flash Gas
Waste gas 

Combustion

PUMP

Fluid to Exchanger for heating



Excess Heat OpportunitiesExcess Heat Opportunities

� Opportunity to capture and utilize the waste 
heat

� Benefits:
• Reduce energy costs at site
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CONDENSER

Rankine Cycle 
Power Plant

PUMP

QTI-HX-PG

Electric Power Generation

Waste Gas 
Incinerator

TURBINE GENERATOR

EVAPORATOR

Power Plant

PUMP

HeatQuest 
Exchanger

Incinerator

Waste gas 
Combustion

Waste gases 
from various 
sources

Excess heat 
from other 
sources 



EMERGENCYEMERGENCY
Pipeline, Well And Plant Pipeline, Well And Plant BlowdownsBlowdowns

EMERGENCYEMERGENCY
Pipeline, Well And Plant Pipeline, Well And Plant BlowdownsBlowdowns
West Stoddart -75% H 2S and 25% CO2West Stoddart -75% H 2S and 25% CO2



NEXEN
In Calgary
34 % H2S

NEXEN
In Calgary
34 % H2S



Portable Portable TrailerizedTrailerized UnitsUnits



Well Test Incinerators: Sinopec
20 MMscf/d of 18% H 2S AND 10% CO2

Well Test Incinerators: Sinopec
20 MMscf/d of 18% H 2S AND 10% CO2



PUBLIC CONFIDENCEPUBLIC CONFIDENCE

Q250 Incinerator Portable Unit





INCINERATION APPLICATIONSINCINERATION APPLICATIONSINCINERATION APPLICATIONSINCINERATION APPLICATIONS
� Permanent
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� Acid gas & tail gas
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� Process off gas
� Tank vapors
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ConclusionsConclusions

� benefits  of using incineration technology 
include:

• Air quality improvements

• Fuel and Energy Efficiency
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• Measurable and cost effective improvement 
over existing flaring practices

• Fuel and Energy Efficiency

• Safety and Environmental Protection

• Public Confidence and Support

• Compliance with changing regulations

• Measurable and cost effective improvement 
over existing flaring practices



REDUCING COSTS REDUCING COSTS 
FOR OUR CLIENTS FOR OUR CLIENTS 

INSPIRING INSPIRING PUBLIC CONFIDENCE PUBLIC CONFIDENCE 

PROTECTING THE PROTECTING THE 
ENVIRONMENTENVIRONMENT


