Control of Condensate Tank Flash Emissions

Related Costs and Considerations

October 1, 2003


Discussed below are my responses to questions posed in the Scope of Work dated September 13, 2003 entitled “Control of Condensate Tank Flash Emissions and Related Costs and Considerations.”  The responses are based on my knowledge of the oil & gas exploration and production (E&P) field operations, discussions with E&P operators, equipment manufactures, suppliers, along with literature searches.  
Condensate tank flash emissions (flash emissions) are considered to be 100% volatile organic compounds (VOCs).  The hazardous air pollutant (HAPs) component of the flash emissions are included with the VOCs.  It is important to recognize that the VOCs emission control strategies discussed below represent a range of control strategies.  No attempt has been made to group E&P condensate tank batteries by similar operations or locations.  The VOC emission control strategy for individual condensate tanks should be based on the safe operation of that tank, and the unique operation and location of that tank.  
The control strategies identified for flash emissions include the following:



1)
Flare



2)
Combustion device



3)
Vapor recovery unit



4)
Pressurized condensate storage tank



5)
Micro turbines


6)
Catalytic combustion



7)
Regenerative carbon canisters

One operational parameter common to all control strategies is the significant first year decline in production.  
I will discuss the particulars of each control strategy below.  

1) Flare:


I differentiate a flare from a combustion device with the concept that the heat of combustion from a flare is released to the atmosphere, while the heat of combustion from a combustion device is captured and put to use.  
Flares are either enclosed, with the flame contained in the exhaust stack, or open with the flame visible at the end of a burner.  

Open flares are inexpensive, costing less than $1,000.  The volume of VOCs combusted does not significantly affect the cost of open flares.  
One can expect a VOCs destruction efficiency in excess of 95% (AP 42 13.5-4).  
The flash emissions from the condensate tank are routed through steel pipe, an inline flame arrestor, then to a burner or an open pipe, usually located in an earthen pit.  
The difficulties arises in keeping the flame lit with a pilot light or some sort of automatic igniter, opacity concerns, safety concerns, and visual concerns.  Electricity is usually not required for operation of an open flare.  A photoelectric system can be used to monitor and ignite the pilot light.  Operation and maintenance costs are not considered significant.   (See exhibit “A”)
Due to safety and visual concerns, I do not believe that open flares represent a flash emission control strategy that can be put to widespread use in Colorado.  

Enclosed flares are readily available from local and national oil field equipment suppliers.  Smaller enclosed flares capable of combusting 1-10 tons per year (tpy) of VOCs cost approximately $10,000-$15,000 installed.  Larger enclosed flares capable of combusting up to 200 tpy of VOCs cost approximately $20,000-$25,000.  
One can expect a VOCs destruction efficiency in excess of 95% (AP 42 13.5-4).  

The flash emissions from the condensate tank are routed through steel pipe, an inline flame arrestor, then to the enclosed combustion device.  (See exhibit “B”)

Operation problems include keeping the pilot light lit, and occasional opacity concerns due to the sluggy (on / off ) nature of the flash emissions.  Electricity is usually not required for operation of an enclosed flare.  A photoelectric system can be used to monitor and ignite a pilot light.  Operation and maintenance costs are not considered significant.   
2)
Combustion device:

Combustion devices include natural gas fired production units where heat is used to assist the separation of hydrocarbons and water, tri ethylene glycol dehydration re-boilers, or line heaters where heat is used to warm natural gas production streams.  
Costs to route flash emissions to an existing combustion device are usually less than $5,000.  
VOC destruction efficiency is expected to exceed 95%.

The flash emissions are routed through steel pipe, an inline flame arrestor, then to a natural gas fired burner.  Often the VOCs enter the burner with the combustion air.  

Operational problems include balancing the heat requirements of the combustion device with the sluggy nature of the flash emissions, safety, and opacity concerns.  Electricity is usually not required for operation of a combustion device.  Operation and maintenance costs are not considered significant.   (See exhibit “C”)
3) Vapor recovery unit:

Vapor recovery units are available from national oil field equipment suppliers and cost about $40,000 installed.

VOC capture efficiency is estimated to be 95%, if the vent stream is captured and recompressed into the natural gas stream.  

The flash emissions are routed to a small refrigeration device that condenses and collects heavier hydrocarbon vapors.  The low-pressure vent stream is then routed to a small compressor that recompresses the vent stream into a natural gas gathering line.  One alternative is to skip the cooling and hydrocarbon liquid collection process, by collecting the flash emissions and recompressing the vapors into a natural gas gathering line.  (See exhibit “D”)
Operation concerns for a vapor recovery unit include the need for electricity and the requirement for a small volume compressor.  The operating and maintenance costs are usually offset by the value of the recovered hydrocarbons.   
4) Pressurized condensate storage tank:

Pressurized storage tanks are available new and used from the propane or natural gas liquids industry.  Costs for used tanks are approximately $2.00/gallon of storage capacity.  
The reduction in flash emissions using pressurized tanks and a pressurized load out truck approaches 100%.  

Condensate is stored in pressurized tanks usually at less than 50 psig.  Now since no vapors are usually vented to the atmosphere, VOC emissions are limited to leaking valves and fittings along with load out connections.  (See exhibit “E”)
The operating and maintenance costs for pressurized tanks are not considered significant.  Electricity is usually not required for operation of a pressurized tank.  Pressurized load out trucks are usually twice as expensive as atmospheric load out trucks.  
5) Micro turbines
Micro turbines are small turbine powered electric generators.  A 30 kw micro turbine will run on approximately 5 mcf/d of 2500 btu/scf flash emissions, at an installed cost of $50,000.  (See exhibit “F”)
The reduction in flash emissions using a micro turbine approaches 100%.  

Flash emissions are captured at the tank, compressed to about 50 psig, and routed to the fuel inlet of the micro turbine.  Electricity may be used on site or sold to the electric utility grid.  
Yearly service contracts and maintenance agreements start at $6,500 for the smaller units.  These units have a service life of 50,000 hours.  

Operational concerns for micro turbines include the requirement for a steady stream of fuel, and the requirement for electricity on site, or access to the power grid. 
6) Catalytic combustion 
Catalytic combustion units are readily available from pollution control equipment suppliers.  This type of control is normally considered for low heating value vapors.  
One can expect a VOC destruction efficiency in excess of 95%.  
The flash emissions from the condensate tank are routed through steel pipe, an inline flame arrestor, then to the catalytic combustion device. 
 A photoelectric system is usually required for the operation of a catalytic combustion device.  Operation and maintenance costs may be significant.   
7) Regenerative carbon canisters
Regenerative carbon canisters are readily available from pollution control equipment suppliers.  This type of control is not normally considered for flash emissions.  

One can expect a VOC capture efficiency in excess of 75%.  

The flash emissions are routed through a steel pipe, an inline flame arrestor, then to the carbon canister.  The carbon canisters are vacuum regenerated on site or at a central location.  
Operation and maintenance costs may be significant.   
I believe that the most common and practical control strategies for condensate tank flash emissions are an enclosed flare or a combustion device.  For the purposes of estimating VOC emission control costs, I have used the below listed installed control costs.  As previously indicated, I do not believe that operators of either enclosed flares or combustion devices will experience significant increased operation and maintenance costs.  
Enclosed flare:

1-10 tpy VOCs
$ 15,000





10-200 tpy VOCs
$ 25,000
Combustion device:
1-200 tpy VOCs
$  5,000

Emission Control Spreadsheet:
Attachment “1” is a spreadsheet identifying exploration and production condensate tanks reported to the CDPHE APCD along with the reported VOC emissions.  The information on the spreadsheet is separated by county.  I have used the above control costs to estimate the cost per ton to control VOC emissions from these condensate tanks.  
The reported statewide VOC emissions from E&P condensate storage tanks totals 54,325 tpy.  The VOC emissions drop to an estimated 11, 954 tpy if all E&P condensate tanks that emit more than 10 tpy of VOCs are controlled.  Lastly, the VOC emissions drop to an estimated 2,716 tpy if all E&P condensate storage tanks are controlled.  
Recommendation:

As discussed above, one can expect a VOC control efficiency in excess of 95% for most control strategies.  Recognizing the diverse operating parameters of E & P condensate tanks, I recommend that the CDPHE APCD consider regulating flash emissions by considering which areas within Colorado are a problem, then establishing a threshold VOC emissions value, above which a specific control efficiency is required.   
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