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1. Global Warming Potential
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1. Artificial Neural Network

2. Recurrent Networks

3. Multiple Linear Regression

4. Back-propagation Neural Network
5. General Regression Neural Network
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1. Mass Flow Rate
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Introduction

The human need for energy and the consumption of
all types of fossil fuels such as coal, oil and natural
gas have greatly increased greenhouse gas emissions
in the atmosphere [1,2]. Among the greenhouse
gases can be carbon dioxide (CO,), methane (CH,),
chlorofluorocarbons (CFCs), hydrofluorocarbons (HFCs)
and perfluorocarbons (PFCs) [3-5]. In 1997, under the
Kyoto Convention, a number of industrialized countries
were pledged to reduce their greenhouse gas emissions
[6]. The global warming potential for methane gas is 25,
and this indicates that a given volume of methane gas
is equivalent to 25 times the amount of greenhouse gas
carbon dioxide [5,6]. According to research, the amount
of methane released by human activities is about 1.5
times the natural sources of methane emissions [7]. The
amount of methane that is burned or released into the
various processes of oil and gas is reported to be over
5300 billion cubic feet per year, which is about 25% of
US annual gas consumption and 30% of EU consumption
[8]. There has been very little research in recent years to
investigate the amount of methane emissions in process
equipment and natural gas transmission lines.

The purpose of this study is to first empirically measure
methane emission rate due to leakage of blowdown valve
in different points of Iranian gas transmission operations
district of 7 and then to predict gas diffusion coefficients
using artificial neural network. The effect of operating
parameters on gas emission was also investigated. In

Accepted: August/22/2020

order to find the parameters affecting the emission rate,
different patterns have been defined based on operational
parameters and then these patterns have been investigated
by neural network. Finally, the results of network
prediction were compared with the experimental data.

Materials and Methods

Anemometer Mini Air 20 speedometer was used to
measure methane emissions at various valve stations
in the 7th district of the gas transmission operation
and 62 blowdown valve leakages were measured
using this device. The emission factor is measured
using the Anemometer Mini Air 20, and the flow
rate is calculated using the gas cross section. The
emission rate (emission factor) is usually reported
in terms of mass flow rate. Therefore, the mass flow
rate of the outlet gas is calculated from the product
of the measured volume flow rate at the gas density.
Since the methane output temperature and pressure
are equal to the atmospheric pressure and the ambient
temperature, and then the ideal gas law can be used in
the calculations. The study also assumes that the gas in
the pipeline is all methane.

Modeling Description

In this study, multilayer perceptron neural network
with error propagation law and Levenberg-Marquardt
learning algorithm are used in MATLAB software box.
This algorithm changes the weights of the network in such
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away as to reduce the performance function more rapidly.
Also, this algorithm was used in this study because of its
faster convergence in medium size network training. To
find the effective input parameters on the emission factor,
six different operating patterns were defined and the best
model was selected based on the ANN analysis.
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Results and Discussion

The fourth model: Figure 1 shows the regression curves
of the model used in the fourth model to predict gas
diffusion coefficients. Examination of the regression
curves obtained by performing this model shows that
the network performs well on training data (R*=0.9685).
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Fig. 1 Model regression curves used in the fourth model to predict the amount of gas emission factors.

Also random selection of data in confirmation set
along with data regression Also, the test set regression
(R*=0.97853) is acceptable, and the random selection
of the data is also appropriate. According to Pattern 6,
in Figure 2, the regression curves of the model used in
the sixth model in predicting gas diffusion coefficients
is shown. Examination of the regression curves of
this figure shows that the network performance on
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the training data is appropriate because both the
random selection of data in this set is well done, and
the numerical value of the data regression is close to
(R*=0.9566). The other results from this curve show
that although the data confirmation regression is
appropriate, the random selection of data in this set is
not good because most data have zero values.
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Fig. 2 Model regression curves used in the sixth model to predict gas emission factors.



According to the effect of the mentioned parameters
on the gas emission factor, to find the effective param-
eters on the emission factor, six different operating
patterns were defined and the best model was selected

based on the ANN analysis.
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