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Abstract:

In recent years, due to the increasing demand for electricity, the transfer of this energy from the production points to the
consumption centers must be carried out through transmission lines as the vital arteries of the electricity industry.
Transmission lines have limited transmission capacities. One of the limitations of energy transmission by such
equipment is their thermal capacity, which is a function of various environmental factors and the number and type of
conductors used. In order to prevent premature wear of conductors, it is necessary to accurately determine the
acceptable range of loading of transmission line conductors for different ambient temperatures. In this paper, in a data-
driven manner, the acceptable area related to the thermal capacity of lines is determined by identifying active
boundaries, and it is shown that the activated boundary in this region, which is in the form of a line equation, can be a
very good approximation for determining the thermal capacity with respect to different ambient temperatures. The
results obtained from the simulations show that by using a proposed heuristic algorithm, the heat capacity of each
typical conductor can be obtained with a very good approximation using a linear relationship based on ambient
temperature. It is also shown that the results obtained from the proposed method have a very small error compared to
the exact values, and by using this method, there is no need to perform very complex calculations in the exact method.
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1. Motivation of the work

Today, with the increasing use of clean electric energy
and the growth of large industries in recent decades, the
demand for electricity production, transmission, and
consumption has increased sharply. Due to the limited
capacity of energy transmission lines, this energy
transmission has sometimes faced problems, referred to
as congestion, which must be managed. For this purpose,
it is necessary to determine the acceptable area for the
thermal capacity of the lines.

2. Contributions

In past research, attempts have been made to accurately
determine the capacity of overhead transmission lines
based on existing methods and standards. Given the high
complexity of the equations in these methods, it would be
difficult to quickly determine and estimate the thermal
capacity of lines without using a computer. In this paper,
an innovative method using a data-driven approach has
been employed to determine the acceptable region of
thermal capacity and also to obtain a linear relationship
between ambient temperature and thermal capacity.

3. Procedures

In this paper, the following two objectives are pursued
using sample data.

1-To determine the acceptable area for the thermal
capacity of lines based on ambient temperature changes.
2-Using sample data, a linear relationship is obtained
between the power or thermal capacity changes of lines
and the ambient temperature changes relative to the base
values (temperature and capacity). In other words, using
sample data, the relationship between ambient
temperature and the thermal capacity of lines is defined
using a linear equation.

In this paper, the thermal capacity of transmission lines is
first defined, and then, based on authoritative references
such as IEEE 738, the thermal capacity of conductors is
modeled and determined. A heuristic algorithm is
presented to determine the acceptable area for the thermal
capacity of lines, and finally, using a numerical example,
a comparison between the exact method and the method
proposed in this paper will be made.

4. Findings

In this paper, using a heuristic algorithm and sample data,
a linear relationship between ambient temperature and the
thermal capacity of a typical conductor (ACSR
CANARY) was obtained, which has an error percentage
of about 0.42% compared to its exact value, indicating the
very good accuracy of the proposed algorithm for
determining the linear relationship between thermal
capacity and ambient temperature.

5. Conclusion

In this paper, using a proposed heuristic algorithm and
observed data Points (ODPs), in addition to obtaining a
linear relationship between changes in the thermal
capacity of lines and changes in ambient temperature, the

acceptable region related to the thermal capacity of the
relevant line was also determined. It was shown that the
linear relationship obtained between changes in thermal
capacity and ambient temperature is the same active
boundary for the acceptable region. The proposed
method, due to the high accuracy of its results and the
simplicity of performing calculations, can be very useful
for power system operators and transmission line
engineers to monitor the instantaneous capacity of lines
and the power passing through them, and to control the
load flowing through the lines during peak network times
according to their instantaneous capacity.
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