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1. INTRODUCTION

Since an expansion of the transmission grid will be
required, it is necessary to utilize the existing infrastructure of
the transmission grid with maximum extension of new
technologies into the existing power line systems with less
economic investment and a high level of technical security.
The use of High-Temperature Low Sag (HTLS) conductors is
an important method for improving and upgrading the existing
transmission network nowadays. For the comparative
assessment, conductors of the conventional core design and
HTLS conductors [4], [6] are presented.

IV. A COMPARATIVE ASSESSMENT OF THE EXAMINED
CONDUCTORS

The comparative evaluation of the selected conductors was
based on technical and economic aspects.

Concerning the technical comparison, it was divided
according to two main criteria:

1) mechanical limitations — mechanical tension, conductor
sag and the permissible span; in this case, the special program
“SAPR LEP 2011” was used [12] (see Fig. 3, 4 (f.v.), 5 (f.v.),
6 (fv), 7);

2) thermal limitations — the capacity of the line and the
permissible conductor temperature (see Table II (f.v.)).

Firstly, the mechanical comparative evaluation will be
discussed.

Fig. 3 shows that the mechanical tension of the examined
conductor types in a line for the heat-up mode at +35°C is
higher for the ACCC and ACCR conductors as compared with
the traditional type conductors, in this case AS and ACSR.
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Fig. 3. The tension-length relationship in a conductor heat-up mode at +35°C
of the different types of conductor of a line LN-266

As far as the conductor sag is considered, it can be
concluded that for the heat-up mode at +35°C the largest sag
occurs in conductors of conventional core designs like AS and
ACSR compared with the HTLS conductors like ACCR and
ACCC (see Fig. 5 (f.v.)).

Fig. 7 presents simulation results regarding the permissible
spans of the examined conductors, which show that the wind
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spans (Lying) are the decisive spans of all the described

conductors.
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Fig. 7. The allowable wind (Lyina), weight (Lyeign) and clearance (L) spans of
the different types of conductor of a line LN-266

Secondly, the thermal comparative evaluation will be
reviewed.

Table II (f.v.) shows that the HTLS conductors like ACCC
and ACCR have the highest permissible conductor
temperature compared with the ACSR and AS conductor.

The economic comparison is based on the quantity of
tension and intermediate towers as well as on the total amount
of required material and equipment (see Fig. 8 (fv.)).
Therefore, an approximate calculation of the total investments
(Cs) consists of five main parts and is determined by the
following formula:

CZ :CC+CS+Cf+Cm+CZl. , 2)
where C, — the cost of a conductor, r.v.; C, — the cost of a
tower, 1.v.; C;— the cost of a foundation, r.v.; Cy, — the cost of
a string, r.v.; Cy; — the total installation costs, r.v.

V. CONCLUSIONS

The comparative evaluation of different types of conductor
showed the profitability of replacing a conductor of the
conventional core design with a HTLS conductor by technical
and economic criteria. Besides, the application of HTLS
conductors could be more productive, if the high price of the
ACCC and ACCR conductor types will be reduced. At the
same time, it can be one of the recasonable methods for
increasing the limited capacity of the existing overhead lines.
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