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11.2.2. Solution Gas Separation and Flow Stabilization 
for Primary Heavy Oil Sites 

July 31, 2017 

 
Description 
In the primary production of heavy oil, the solution gas drive sometimes results in foamy oil.  In older 
wells using cold heavy oil production with sand (CHOPS)1, the flow of vent gas can become irregular. 
Solutions such as portable line heaters and low-pressure gas storage deal with initial foamy oil flow or 
periodic gas flows while also allowing the capture and use of solution gas. 

Technology Group 
Wellhead Venting - Recommended Practices  

Site Applicability 
Any new foamy heavy oil well lease where solution gas does not separate in the well or reservoir, or 
where the flow of gas in older wells becomes sporadic. 

Emissions Reduction and Energy Efficiency 
Foamy Flow: 
During foamy oil flow, oil and gas do not separate in the well annulus, resulting in all the produced oil 
and gas going through the progressive cavity pump in the well, and then into lease storage tanks.  As the 
foam in the tanks breaks down after heating, gas is released and vented to the atmosphere.  Operators 
often bring in extra heated tanks to help heat and store the foam, which results in extra costs and more 
vent sources.  Foamy flow may last days, weeks, or months, during which vented gas cannot be used for 
lease fuel gas.  A line heater/separator installed between the well and the tank can heat the oil 
efficiently and separate the gas before it reaches the tank, allowing the solution gas to be used for lease 
fuel and reducing greenhouse gas (GHG) emissions. 
 
Natural Gas Storage Bags: 
After stable CHOPS flow is lost, gas may either surge or may sporadically enter the well.  While total 
average produced vent gas may be enough to provide lease fuel, the irregular flow may result in too 
much fuel gas during some days, and not enough gas on other days, which will require the use of make-
up fuel for tank heating and engines. Natural gas storage bags enable excess gas to be temporarily 
stored on site for use during periods of insufficient gas flow. 
 
Baseline:  
Solution gas venting in high volumes from tank tops during initial foamy flow period and venting when 
there is surging in vent gas flows hinders its use as lease fuel gas. 

Economic Analysis 
Foamy flow and surging vent gas conditions are usually only experienced in either new wells or older 
wells.  They are not typically observed during the stable CHOP or CHOPS operation when most of the oil 

                                                           
1
 CHOPS is an increased recovery method popular in the Canadian Heavy Oil industry.  The method involves 

introducing an influx of sand during completion, and then maintaining it during the productive life of the well.  
Recovery of heavy oil from the reservoir is improved, although a further process to separate the sand from the oil 
is subsequently applied.   
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and gas is produced.  Economics is based on use of portable or leased equipment that can be deployed 
as needed to capture gas. 
 
Capital Cost: Capital costs to manage foamy flow range from $50,000 (one well) to $250,000 

(five or more wells) per line separator.  
 
Capital costs for storage bags vary depending on size, supplier, and durability in 
natural gas service. 
 

Operating Cost: Operating costs are estimated at $20,000 - $50,000 per year, assuming an 
additional 20% of the capital cost of unit per year to allow for relocation.  
Alternatively, capital costs to lease equipment range from $40,000 to $100,000 
per year, including relocation.  Additional credit should be taken for not requiring 
use of additional lease storage tanks to handle foam, and for saving the cost of 
tank vapour recovery systems to recover gas from tank top vents. 
 

Payback Period: Payback periods vary based on the type of fuel backed out. Estimates are for a 
small single lease: 

 Propane <1 year.  
i. 1,500m3/d * 34 MJ/m3 = 50 GJ/d 

ii. 50 GJ/d * 200 d/yr. utilization * $9/GJ for purchased propane = 
$90,000/yr. savings - $40,000 rental cost. 

iii. Payout ~6 mos. Or <1 yr. depending on utilization  

 Purchased gas – No payout for renting units without carbon pricing credits.  
Payout on purchased unit @$50,000 + $20,000/yr. ~5yrs 

i. Fuel saving ~$30,000/yr. 

 Royalty free gas from local gas well - No payout for renting or purchase 
without carbon pricing credits. 

i. Fuel saving ~$10,000/yr. 
Marginal Abatement  Estimated ranges are based on venting and renting a heater/separator to avoid 

foamy flow: 

 Vented gas – Abatement cost varies widely.  Values would be lower than 
shown if equipment was purchased instead of rented. 

i. Annual Cost/Benefit for Abatement - Assume benefit based on 1,500 
sm3/d/site reduced venting. $40,000/yr. rental/relocation cost * 
200/365 for utilization per year.  

ii. Propane = ($40,000-$90,000)/(9,000 tCO2e/yr.*200/365) = -$10/t 
iii. Purchased Gas = ($40,000-$30,000)/(9,000 tCO2e/yr.*200/365) = 

$2/t 
iv. Royalty Free Gas = ($40,000-$10,000)/(9,000 tCO2e/yr.* 200/365) = 

$6/t 

Reliability 
Reliability and availability are impacted by the number of units either purchased or available for rent in a 
region. Therefore, adoption will fluctuate based upon industry adoption of this best practice in a region, 
and the willingness of producers to delay production start-up for new wells to await a unit being 
available. 
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Expected Lifetime: Equipment is expected to last at least 10 years. 

 
Maintenance: The majority of maintenance costs is for the relocation of heater/separator 

units.  However, this allows for in shop maintenance during downtime. 
 

Parts and Skills Required  Equipment is standard in the industry for both parts and operating skills. 

Safety 
Portable line heaters and low-pressure gas storage do not present any additional safety issues, assuming 
the unit can be located on the site within spacing guidelines.  These solutions offer improved safety 
compared to tank-top vapour recovery units. 

Regulatory 
Spacing on leases and carbon pricing impact this option. 

Service Provider/More Information on This Practice 
1) There are several vendors of heater/separators and natural gas storage bags.  Some contacts are 

provided in Appendices 3.0 and 4.0 of Heavy Oil Vent Mitigation Options – 2015 (Second Edition) as 
referenced below. 
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