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FLARE GAS RECOVERY SYSTEM (FGRS) 

Project Description:  
Recovering of Methane gases (CH4 +), LPG, VOCs from flare header using CHP (combined heat 

and power) technology to generate power and heat, which otherwise routed to the flare tip. 

 

The recovery of flared gases can be performed either using CHP or VRU (vapor recovery unit). 

However, deploying CHP technology offers distinct major benefits over the VRU. 

The flared gases comprised of purging, compressor seal venting, venting due to unit start-up, 

shutdown and releasing for maintenance, which is burned without extracting energy does not 

work out from plant economics and environmental perspectives. 

Technology:  
The CHP technology, comprised of Microturbines, generates power and heat, which the facility 

can benefit from by drawing reduced power from the grid and heat can be used for building 

heating, process heating, or producing steam from low-grade heat resources. 

The Microturbines are available in a wide range of capacities and are highly reliable. The 

specifications are attached with this document for reference. 

 

Following are the benefits of deployment of this technology over Vapor Recovery Unit (VRU). 

 

• Reduced footprint 

• Cost-effective / maintenance-free 

• Classified / Remote area deployment 

• No power consumption 

• No cooling water requirements 

• Reduced instrumentation and monitoring 

• Self-sufficient and standalone unit 

• Help to replace emergency DG set 

• Serves the purpose of small scale boiler to recover low grade to medium grade heat  

           water resources by converting to hot water 

• Facilities having power constraints may benefit from deployment of such technologies 

• Can accept partial sour gases without compromising efficiencies 

Opportunity:  
The proposed technology solves the problem by capturing and converting more potent GHG 

(methane) to a lower effect GHG (CO2) and at the same time liberating energy which counts 

toward offsetting the production of GHG. Overall proves a win-win situation solution both for 

the environment and for the facility economics. 
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The recycling of Flare Gases to the Fuel Gas System via VRU does help to convert methane to 

CO2; however, this practice remains highly inefficient and does not offer any flexibility or 

advantage. Compared to these traditional practices, CHP offers tremendous benefits and flexibility. 

Quantitative Analysis1:  
ASSUMPTION: assumed that the flare header is 24 inches in size and 0.1m/s of purging velocity. 

Natural gas purging @ 0.1 m/s velocity through 24” (ID=23.25”) header will yield flowrate of 

98.6 Am3/h ~130 Nm3/h. 

 

Assuming the net calorific value of 36 MJ/m3 will yield 3550 MJ or 1096 kWh 

 

COST-BENEFIT ANALYSIS: 

• Assuming electricity cost of $0.4 per kWh, yields to $438 saving per hour 

• Total estimated savings = 3,840,384 per year. (2,880,288 based on 75% efficiency) 

 

The total GHG reduction is estimated at 252 kg/h or 6048 kg/d upon deployment of the 

technology to its greatest potential. 

GHG ESTIMATES: 

As estimated above, the GHG reduction per day is estimated at 6 t/d.  

The cumulative GHG reduction per annum is anticipated at 2,190 tonnes. 

The cumulative GHG reduction till 2030 is anticipated at 19,710 tonnes. 

The cumulative GHG reduction till 2050 is anticipated at 61,510 tonnes. 

Environmental/Operational Benefits:  
Dramatic reduction in GHG emission as it offsets the other emission sources to achieve either 

carbon neutral or net negative carbon emission. 

 

Continuous power generation, Continuous steam generation, Continuous building heating, 

Provides redundancy or replaces the emergency power generator, deployment at remote 

locations such as well head facilities to lit up surrounding or tying up to the grid and eliminate 

methane direct emission. 

 

● Remote well-head platform deployment 

● Helps prevent venting of Casing Head Gases 

● Remote gathering system deployment 

● Remote camp areas where grid connections are not available 

● Designed for Class 1, Division 2 hazardous locations 

● Operates on partial Sour Gas, LPG, VOCs as feedstock 

● Emergency Diesel Generator can be replaced with CHP and battery back-up 

● Payback period estimated at 3-5 years 

 
1 Ref: https://www.epa.gov/energy/greenhouse-gases-equivalencies-calculator-calculations-and-references 
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1) The real benefit of deploying this arrangement is that it sums up to net-zero emission of 

GHG. 

2) The equipment is proven and operates almost maintenance-free and with high reliability and 

high availability. 

3) Offers an opportunity to install pilot scale Carbon Capturing Process. 

Areas of application: 
 
• OilSands (minable, 

           Thermal) 

• Upgrader 

• Petrochemicals 

• Refinery 

• Fertilizers 

• Gas Processing 

• LNG 

 

 

 

 

i. Project Summary 

Proposed Project: Recovery of Methane gas (CH4 +) from flare header and utilizing to generate power 
and heat, which otherwise routed to the flare tip for atmospheric disposal. 

Technology:  
1. Micro Turbines operates on CH4 to produce power and heat. Depending on inlet flow rate of 

methane + wide range of models are available in market can suffice the requirement. 
2. Recovering the flare gas and utilize as a fuel gas in the process heaters 

 

Opportunity: The flare gas which is vented to the environment without extracting energy does not 
work out from plant economics and environmental perspectives. When extracted the energy by 
deploying Micro Turbines, generates power and heat, which the facility can benefit by drawing reduced 
power from grid and natural gas used for building heating or other heating or producing steam from low 
temperature water resources. 
 

Benefits: Continuous power generation, Continuous steam generation, Continuous building heating, 
Provides redundancy or replaces the emergency power generator, deployment at remote locations such 
as well head facilities to lit up surrounding or tying up to grid and eliminate methane direct emission, 
may work with sour gas 
 

Environmental Benefits: Reduction in emission of GHG, Improved plant economics 
 

ii. Technology Opportunity 

 

Describe the problem that the technology is solving. 

 

Problem Statement:  
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• Methane is a powerful greenhouses gas with a 100-year global warming potential 25 times that 
of CO2. As per United States emission estimates, Oil and Gas sector is accountable for 
approximately 31% of contribution that of all other sources. The increase in methane 
concentration has accelerated the global warming and climatic disruptions. 

• Repsol is deeply concerned and have decided to lead by example by making its facilities methane 
emission free and in turn GHG emission free by capturing carbon and sequestering. 

• Therefore, Repsol have thrown open challenge to the innovators and called out for coming up with 
potential cost effective and efficient solutions to demonstrate strong stewardship to environment. 

 

Solutions: 

• The proposed technology solves the problem by capturing and converting more potent GHG 
(methane) to a lower effect GHG (CO2) and at the same time liberating energy which counts toward 
offsetting the production of GHG. Overall provides win win situation solution both for the 
environment and for the facility economics. 

• We identified that the purge gas and other vent gases from the facilities are disposed of into the 
flare header, are making their way through flare knock out drum and ended up to flare tip to be 
combusted to produce CO2 and other gases, which itself are a Green House Gases. Depending of 
the combustion efficiency some of the methane gas escapes into the atmosphere unburned. 

• The flare gas can be recovered and used to produce energy in terms of electricity and heat. We 
found out that the micro turbine could be a good fit for such services. Micro turbines are available 
in wide range of capacities and would be able to operate on flare gas as a feedstock. 

• Some of the micro turbines are capable of handling sour gas as a feedstock as well without any 
additional process. 
 

Description of Technology2: 

• Depending on the flare gas flow the micro turbine size selection can be performed. 

• The micro turbine vendors shall be consulted to find out inlet feed arrangement, utilities 
requirements, power integration and exhaust management to perform engineering design 

• Micro turbines comprise a compressor, combustor, turbine and electric generator on a single shaft 
or two. They can have a recuperator capturing waste heat to improve the compressor efficiency, 
an intercooler and reheat. They rotate at over 40,000 RPM and a common single shaft micro turbine 
rotate usually at 90,000 to 120,000 RPM.[1] They often have a single stage radial compressor and a 
single stage radial turbine. Recuperators are difficult to design and manufacture because they 
operate under high pressure and temperature differentials. 

• Micro turbines can be designed for Class 1, Division 2 hazardous locations 

• The environmentally-focused companies continue to rely on micro turbines because they meet strict 
emissions requirements, uphold high reliability in dangerous environments. 

• The micro turbines, which operate on sour gas and wellhead gas  

• The micro turbines, which range from providing 10kW and 65kW of power, run safely in hazardous 
locations, take up minimal space, and require very limited maintenance.  

• Capable of powering DCS, SCADA (Supervisory Control and Data Acquisition), fire and gas, 
emergency shutdown, communication, lighting, and auxiliary systems 

• The expected payback period is from two to five years 

 
2 Ref: https://en.wikipedia.org/wiki/Microturbine 

https://en.wikipedia.org/wiki/Compressor
https://en.wikipedia.org/wiki/Combustor
https://en.wikipedia.org/wiki/Turbine
https://en.wikipedia.org/wiki/Electric_generator
https://en.wikipedia.org/wiki/Recuperator
https://en.wikipedia.org/wiki/Intercooler
https://en.wikipedia.org/wiki/Reheat
https://en.wikipedia.org/wiki/Revolutions_per_minute
https://en.wikipedia.org/wiki/Microturbine#cite_note-wbdg22dec2016-1
https://en.wikipedia.org/wiki/Radial_compressor
https://en.wikipedia.org/wiki/Radial_turbine
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• The integrated heat exchangers installed on micro turbine that capture waste heat energy naturally 
produced when the micro turbines run 

 

Figure 1: Recuperated MicroTurbine3 

• The micro turbine system works flawlessly, safely, and efficiently 

• Used to achieve ultra-low emissions and reliable electrical/thermal generation from natural gas 

 
3 Ref: https://www.powermag.com/microturbine-technology-matures/ 
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Figure 2: Flare Gas recovery with integrated Microturbine 

Describe how the technology or application thereof is new, unique, and/or innovative. 

Application of Technology: 
The application of this technology is considered new. The reason being the prescribed advantages are 
real. It has been noticed that the technology has been deployed throughout the world in various sectors 
however deployment of the same in Oil and Gas sector is found rare. 
The use of high-capacity turbines is common in Oil and Gas sector; however, use of micro turbine is not 
so common. 
So far if we are correct, hardly any Oil and Gas operators in Alberta have taken initiatives to implement 
this technology. 
The uniqueness of the technology is that it is almost available in any size, can be deployed at remote 
locations and is capable of processing sour gas. 
The other uniqueness of this technology is when deployed counts toward ZERO GHG emission. 
The technology or process presented is considered innovative because. 

• If we are correct, this would be the first of the kind deployment if implemented in Alberta 

• Development of this combination of process is product of our thought process and experience 

• We also propose the deployment of this technology at well head or oil rig facility where acid 
gases are vented to the flare because recovery of gas is not feasible 
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• As per our knowledge this technology is not yet deployed at well head or oil rig facilities in 
Alberta 

• It is considered innovative because we came up with a combination of the process where the 
GHG emission will count to a net zero. 
 

Describe the positioning of the technology within the competitive landscape, including the 
gap(s) that it addresses and its advantages relative to incumbent solutions. 

• Positioning of this technology is considered competitive and cost effective and energy efficient. The 
payback period for the initial investment is not so long, which makes it competitive 

• The main advantages relative to incumbent solution or in other words, it fulfills the purpose of 
incumbent by reducing or capturing the GHG emission and allows operating the facility methane 
emission free. 

• The real benefit of deploying this arrangement is that it counts toward net zero emission of GHG. 

• The equipment is proven and operates almost maintenance free or longer period of maintenance 
and with high reliability and high availability. Above all these, it is also cost effective with short 
term payback period. 

• Further advantages are described in above sections. 
 

iii. Project Implementation 

 

Provide a description of the overall objectives, work scope, deliverables, and the scale of 

prototype/demonstration for the proposed project. 

SCALE OF PROTOTYPE4: 

The technology readiness is identified at level 7, which is “Prototype ready for demonstration in an 
appropriate operational environment”. 

 

iv. Environmental Benefits - GHG and Non-GHG Benefits 

 

GHG EMISSION REDUCTION: 

The baseline scenario is that the flare gas comprised of purge gas, seal vent gas and other minor sources 
is being flared and burned at the tip of the flare to convert high climatic potent gas methane to a lower 
potent gas of carbon dioxide and other GHGs. 
 
MECHANISM FOR EMISSIONS REDUCTIONS: 

Implementation of technology will liberate 1100 kW of energy which when utilized in terms of electricity 
and heating (building, steam) will result in reduction of equivalent fossil fuel consumption.  
This reduction in fossil fuel consumption will lead to total negative GHG emission when compared to a 
base case scenario. 
 

 
4 Ref: https://www.ic.gc.ca/eic/site/080.nsf/eng/00002.html 
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CALCULATION: 

Assumption: assumed that the flare header is 24 inch in size and 0.1m/s of purging velocity. 

• Natural gas purging @0.1 m/s velocity through 24”(ID=23.25”) header will yield flowrate of 98.6 
Am3/h ~130 Nm3/h 

• Assuming  net calorific value of 36 MJ/m3 will yield 3550 MJ or 1096 kWh 
 

COST BENEFIT ANALYSIS: 

• Assuming electricity cost of $0.4 per kWh, yields to $438 saving per hour 

• Total estimated savings = 3,840,384 per year. (2,880,288 based on 75% efficiency) 

 

POTENTIAL IMPACT OF TECHNOLOGY: 

• Firstly, implementation of this technology will yield net negative emission effect 

• Secondly, Implementation of this technology is considered one step forward in the direction of 
Repsol’s goal of achieving emission free facilities 

• Thirdly, as per cost benefit analysis, short period of payback, after that operations will have net 
positive cash flow. May benefit from government’s Carbon Offset Credit grants. It will also help 
in minimizing the Carbon emission Tax. 
 

QUANTITATIVE ESTIMATES5: 

The GHG reduction is estimated at 252 kg/h or 6048 kg/d when the technology is integrated to 

utilize maximum energy liberated. 

 

NON GHG BENEFITS: 

Following are the major non-GHG benefits: 
1. Enhanced combustion efficiency 
2. Convenience in capturing carbon 
3. Increased operational economics 
 

Estimate the potential annual reductions (GHG and Non-GHG) that could be achieved by 

market adoption of the technology by 2030 and 2050, and indicate any assumptions made 

for market penetration rate.  

 
As estimated above, the GHG reduction per day is estimated at 6 t/d.  
The cumulative GHG reduction per annum is anticipated at 2,190 tonnes. 
The cumulative GHG reduction till 2030 is anticipated at 19,710 tonnes. 
 

ORGANIZATIONAL STRUCTURE: 

 

 

 

 

 

 
5 Ref: https://www.epa.gov/energy/greenhouse-gases-equivalencies-calculator-calculations-and-
references 
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REFERENCE SPECIFICATIONS 

1. CHP TECHNOLOGY FOR FGRS 
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