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Abstract: Growth and development in human societies are directly related to increased energy production and
consumption. After the start of the Industrial Revolution, there has been a rapid increase in the use of fossil fuels in
industrialized countries, which has led to higher levels of environmental pollutants and greenhouse gases, and the
resulting effects continue to plague human societies today. One of the most important sources of environmental pollutants
in the oil, gas, and petrochemical industries is the flare. In this study, strategies for reducing emissions from flares were
investigated. A sample flare equipped with a two-speed blower electrofan was analyzed. Using a variable frequency drive
to control the speed of the flare air blower electromotor, the combustion process of propane and butane in the flare was
simulated to reduce smoke and optimize combustion. Finally, the study demonstrated the positive effects of using a
variable frequency drive in achieving complete combustion and reducing flare emissions, and presented its advantages in
ensuring the proper operation of the flare air blower electrofan.
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Extended Abstract

1- Introduction

Since the largest amount of industrial pollutants are
produced by flare systems in oil and gas refineries and
petrochemical complexes, paying attention to the
combustion efficiency and proper performance of flare
systems is of great importance. Therefore, the main goal
of this research is to find a solution for proper performance
and also to reduce flare propane and butane emissions
related to the refrigeration unit of the third refinery of the
South Pars Gas Complex located in the Assaluyeh region.
In order to achieve the aforementioned goal, it can be
stated that if there is a speed control system on the studied
flare air blower electric motor, the blower speed can be
adjusted appropriately according to the amount of flaring,
in order to create optimal combustion and eliminate flare
smoke. That is, when the flaring is zero, the blower fan
speed should be at the minimum possible and according to
the increase in the amount of flaring, the blower fan speed
should be manually increased to the appropriate amount.
In this case, for example, for flaring of about 40 percent,
the blower does not need to be in high speed mode and in
service for a long time. In this situation, smooth and
continuous speed control will be performed, and electrical
stresses caused by turning the electric motor on and off to
change the speed of the blower fan will also be eliminated.

2- Methodology

One of the problems related to flare systems during flaring
operations is flare smoking. Flare smoking during flaring
operations is caused by low flare efficiency, in which case
the combustion process in the flare is not completed
properly and completely, and unburned hydrocarbon
compounds appear in the form of smoke, which in addition
to increasing environmental pollutants, will also lead to the
destruction of the flare tip in the long term. If there is a
speed control system on the flare air blower electrofan, the
blower speed can be adjusted appropriately according to
the flaring rate. The important point of this work is to
create a match between the flaring rate and the blower
electrofan air flow rate and determine the appropriate
working points for the blower, which will also lead to a
reduction in blower energy consumption. In the current
study, the root cause of the undesirable performance of the
propane flare of the refrigeration unit in the third refinery
of Assaluyeh has been investigated. Then, the control of
the speed of the flare blower electric motor and its
structure and appropriate method will be mentioned, and
after expressing the propane gas combustion equations, the
process of simulating propane combustion using Aspen
Hysys software will be mentioned.

3- Results and discussion

The first task in optimizing flare combustion is to
determine the amount of gas flow sent to the flare. It
should be noted that there is no instrumentation equipment
on the exit routes from the storage tanks to the flare to

measure the amount of gas flow. Installing flow
measurement devices for the implementation of the
project, in addition to the cost issue, is also related to other
issues such as safety and production, which has weakened
the motivation to implement the project in the refinery and
complex. Of course, there are methods to determine the
gas flow sent to the flare without the need to take the flare
out of service or interrupt production, but the cost of
implementation is very high. The amount of gas sent from
the tanks to the flare can be calculated using the
characteristics of the flare control valves. This method is
used in the refinery process engineering unit to determine
the gas losses produced due to flaring. In this method,
according to the technical specifications of the flare
control valve, the valve performance characteristic curve
is obtained and according to the percentage of flare valve
opening, the flow through it is determined based on
kilograms per hour. The gas flow sent to the flare is
obtained according to the degree of flare valve opening
and based on this, the flare valve performance
characteristic curve is drawn.

4- Conclusion

Field observations in different working conditions of
propane and butane flares have shown that in some
operating conditions, flare performance is not optimal,
which has led to human dissatisfaction, environmental
pollution, and other problems. In this study, by examining
the flare system of the refrigeration unit and simulating
complete combustion using Aspen Hysys software, the
amount of air required for smokeless combustion was
obtained. Then, using affinity laws and simulation results,
the blower speed was examined to provide this volume of
air to achieve proper flare combustion. By examining
different speed control methods in squirrel cage induction
electric motors, the use of a PWM variable frequency drive
was proposed as a suitable option for the blower under
study. It should be explained that equipping the flare
blower with a drive will not only improve flare
performance, but also save electrical energy consumption
and reduce electric motor depreciation. In order to design
and use a new electric motor, in addition to considering
technical issues such as the type of duty cycle, insulation
class, power and torque, international efficiency rating,
suitability of the electric motor for use in inverters, etc.,
attention must be paid to the standards of the National Oil
Company, including explosion-proof equipment. An
important factor in determining the required power of the
blower is to determine the desired capacity for flare smoke
removal. After selecting the appropriate electric motor, the
power and specifications of the required variable
frequency drive can be determined. One of the biggest
problems that variable frequency drives, especially the
PWM type, create in industrial facilities is the generation
of noise and electromagnetic interference with adjacent
electrical equipment. In order to solve this problem and
deploy the drive in a local power station, a properly
insulated enclosure must be used so as not to disrupt the
operation of adjacent equipment and systems.
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