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Description 
In oilfield production using Free Water Knock Out (FWKO)1 technology, the oil is processed to pipeline 
specifications of <0.5% basic sediment and water (BS&W)2. The discharged fluids are further heated in 
several fired treaters3.  While heat exchangers are used to recover heat from the sales oil, hot water 
from the treaters typically flows directly to the battery’s water tank to be re-injected into the 
waterflood. Recycling this water from the treaters results in BTU savings that reduce the amount of fuel 
gas needed, thereby reducing emissions. It is recommended practice to recycle the hot water from 
treaters back to the FWKO so that emissions from fuel gas can be minimized and cost savings realized.  

Baseline: Heat exchangers are in service to recover heat from the sales oil, but hot water from treaters 
flows directly to the battery’s water tank to be re-injected to the waterflood.  Hot water is not routinely 
recycled. 

Technology Group 
Burners, Heaters and Boilers - Recommended Practices 

Site Applicability 
Oilfield FWKO production facilities using gas-powered burners 

Emissions Reduction and Energy Efficiency 
Fuel gas consumption is reduced by recycling the hot water from treaters back to the FWKO, thereby 
reducing emissions.    

Using right-sized vessels, or adding sufficient water volume in the case of oversized vessels, ensures the 
fluid entering the heated FWKO receives sufficient firetube contact and results in more effective heating 
and water separation. Variable recycled water volumes impact the fuel gas savings. 

Recycling water from the treaters results in two different outcomes: 
• The heated FWKO burner demand decreases to maintain the existing temperature and the vessel

drops the original volume of water plus the recycled water. The BTU savings are recovered in the 
heated FWKO vessel.  

1 FWKO (Free-Water Knock Out) is a vertical or horizontal separator used to remove any free water that could 
cause problems such as corrosion, the formation of hydrates, or the formation of tight emulsions.  A three-phase 
separator can separate gas, oil, and free water.  Liquids discharged from the free-water knockout are further 
treated in vessels called treaters  
2 Commonly-used abbreviation for basic sediment and water, as measured by sampling from the production 
stream  
3 A treater is a vessel used to treat oil-water emulsions to a specified level of BS&W so the oil can be accepted by a 
pipeline for transport.  
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• The heated FWKO burner demand remains constant, increasing the vessel temperature and 
improving water separation, thereby reducing the water cut to the treaters. The oil shipped to the 
treaters require less fuel to heat to the treating temperature and less water is heated. The BTU 
savings are recovered at the treaters, although the volume of water available for recycle is reduced.  

 
By piping in more than one entrance point for the recycled water upstream of the heated FWKO (see 
facility schematic below), operations can obtain maximum benefit from the recycled water depending 
upon the process requirements. This flexibility could also improve the process performance in other 
areas of the battery, by reducing the viscosity of the emulsion flowing through the spiral exchangers for 
example. 

 
Facility Schematic 

Economic Analysis 
Just as sites vary one to the other, costs will vary by site based upon specific circumstances. In the oil 
facility sample case, $1.3MM was spent to recycle 2,000 m3/d of hot water (about 74oC) from four 
treaters back to the heated FWKO (at about 45oC). The recycled water added 9.5 MMBTU/hr to the 
vessel, reducing gas consumption by 228.5 mcfd. The savings achieved were the gas consumption 
reduction multiplied by the gas cost.   
 
Capital Cost: In the sample case, the amount of $1.3MM in capital costs was spent to recycle 

2,000 m3/d of hot water (about 74oC) from the four treaters back to the heated 
FWKO (at about 45oC). This number is dependent on the engineering design and 
equipment configuration for the project. 
 

Operating Cost: No operating cost differences 
 

 
Payback Period:  

 
Simple Payout (years) = Capital cost of the project (installation, materials, design) 

Is 
Is 
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 ($) / Total Annual Savings ($) 
 

Marginal Abatement 
Cost: 

GHG Cost Abatement ($/tCO2e) = Annual GHG Reduction (tCO2e/yr) x Project 
Life (year) / Capital cost of the project (installation, materials, design) ($) 

Reliability 
Expected Lifetime: The expected lifetime is about eight years or depends on the facility. It is not 

long, due to unexpected technical changes. 
 

Maintenance: Maintenance should be the same as before, other than the additional equipment 
 

Parts and Skills 
Required:  

Equipment and process configuration is required, Downstream parameters and 
operations conditions 

Safety 
Recycling the hot water from treaters back to the FWKO does not create any additional safety concerns 
that are not covered by existing site safety practices. 

Regulatory 
Oilfield operators must obtain and demonstrate compliance with relevant oilfield facilities codes and 
regulations. 

Service Provider/More Information on This Practice 
Free-water knockouts (FWKO) and heaters are available from various vendors in an assortment of sizes 
and specifications to meet specific needs. 
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