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Abstract

The thermal effects of the flow of the electric current with different intensities through the
iransmission-lines-connections (ILCs) along the contact zone were investigated. The effects of
the contact oxide layer thickness and contact width are taken into consideration. A mathematical
model was constructed to predict the two dimensional temperature distribution  through the
transmission lines connections at different operating and loading conditions. Finite elements
analysis was carried out for the transformed basic equations using linear triangular elements.
Lnergy differential equation and its appropriate  boundary and initial conditions were
Jormulated, in the finite element forms, by using Galerkin procedure with interpolation functions
as a weighted residual. A parametric study was conducted for different geometries of TLCs to
improve the conventional designs. Also, new modified geometries for TLCs were proposed
utilizing the results of the present predictions model.
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1. INTRODUCTION

Nowadays aluminum conductors have completely replaced copper ones because of the lower cost
and lighter weight of aluminum conductors compared with similar copper conductors.

The fact that an aluminum conductor has a larger diameter than a similar copper conductor of the
same resistance is also an advantage. This means a lower voltage gradient at the conductor surface
and less tendency to ionize the air around the conductor.

The type of conductors which is known by ACSR has a filler such as paper separating the inner
steel strands from the outer aluminum strands The paper layer gives a larger diameter and hence a
lower corona.

The maximum load current that can be carried by the conductor is designated as the conductor
ampacity. It is normally determined from a single set of weather conditions and an assumed
maximum temperature. The determination of transmission line ampacities has been studied by for
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examples [1 to 4]. The forced convection, effect of wind, conductor surface and the solar
radiation received by an overhead transmission line (OTL) are also discussed by Davis [5.6]. The

be concluded that the presented mathematical model is a satisfactory means for predicting the
thermal behaviour of the TLs.

2. THERMAL RATING ANAL Ysis
2.1 Derivation of The Basic Tj hermal Equations
The axial temperature distribution along the transmission lines connection joints is analyzed.

Ein ¥ E¢ = Eou +Eu )]

Where,
Ein  isthe energy inflow into the system
E,. isthe energy generated inside the system
Eou  isthe energy outflow from the system
E, isthe energy stored internally in the system
and the the dot above the symbol signifies a time rate.

The generated energy rate and the stored energy rate in the body can be represented by the
following two equations, respectively

Ee =qV @)
R oT
E, =pCV?t 3)

q is the rate of heat flow
p is the density of the material
C is the specific heat of the material
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