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Increased energy consumption in industrial and commercial subtransmission networks has considerably increased the loading of 
transmission lines. In order to satisfy consumer demand, this capacity should be increased. Three main ways of increasing capacity 
are using high-temperature low-sag (HTLS) conductors, increasing the number of bundles, and building new subtransmission lines. 
This paper is a report on an attempt to increase the power transfer capacity of Tehran Regional Electric Company (TREC) 
subtransmission network through the above-said methods. For the purpose of re-conductoring, the existing LYNX conductors 
(ACSR) in the network under study were replaced with equivalent HTLS conductors (ACSS). Calculations were performed for sag 
tension, current carrying capacity, and electrical parameters. The methods were simulated using DigSilent software for the peak 
load in the year 2014. The three methods were compared in order to determine which one produces the best results. The 
comparison took account of the costs associated with power loss and considered technical and economic issues. 
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Increasing the capacity of transmitted electricity is affected 
by the high cost of constructing new lines and the difficulty of 
obtaining new rights from licensing organizations (Da Silva, 
2011). Many methods of increasing overhead line capacity have 
been proposed. Increasing overhead line voltage using 
composite cross-arm is an innovative way of  increasing power 
transfer capacity (Kopsidas, 2010). Although this method has 
fulfilled the insulating criteria, there is a need to replace the 
existing switchgears in substations with new ones having higher 
voltage levels, but this is not economical in short overhead lines 
in subtransmission networks. An alternative method is to 
increase the number of bundles and introduce new overhead 
lines. Both methods require the existing overhead line towers to 
be reinforced (Exposito, 2007, Mateescu, 2011). Another way 
of increasing the current capacity is using high-temperature 
low-sag (HTLS) conductors, a method which does not require 
new lines to be introduced or the towers and their foundation to 
be altered and reinforced. The required capacity would be 
achieved by replacing normal high-load Aluminum Conductor 
Steel-Reinforced (ACSR) conductors in transmission and 
subtransmission lines with equivalent HTLS conductors. It is 
worth noting that after replacing an ACSR conductor with an 
equivalent HTLS one, the conductor sag should be equalized to 
consider the standard clearance. 

LYNX conductors (ACSR) have been widely used in the 

subtransmission network of Tehran Regional Electric Company 
(TREC). This paper reports an attempt to increase the power 
transfer capacity of the TREC subtransmission network using 
Aluminum Conductor Steel-Supported (ACSS) conductors, a 
type of HTLS conductors. ACSS conductors were chosen 
because they sag significantly less than other HTLS conductors 
at high temperatures of up to 250 ºC and because they are not 
affected much by long-term creep of aluminum (Thrash, 1999). 
Sag tension was calculated to obtain the temperature in which 
the sag of the LYNX wire was equalized with that of the ACSS 
conductor (considering the loading condition of the Tehran 
region). Then, the current carrying capacity (CCC) was 
calculated to obtain the nominal current of the ACSS conductor 
at the obtained temperature. Then, the operation of the ACSS 
conductor in the TREC network was evaluated. The three 
methods of using HTLS conductors, increasing the number of 
bundles, and introducing new subtransmission line were 
compared in order to determine which one leads to maximum 
power transfer capacity. 

TREC has 10 power plants, 6,167,282 consumers, and 6,800 
kilometers of transmission and subtransmission lines. It 
possesses almost 20% of Iran's electrical industry, with an 
electricity peak growth of approximately 4% (Electric-
Company, 2010). This annual load growth would lead to a 
voltage drop in 63-kv busbars and an increase in the loading of 
transmission and subtransmission lines. 

 

Indian Journal of Science and Technology Vol: 6    Issue: 1    January 2013   ISSN:0974-6846

Research Article www.indjst.org3903
65

mailto:m2567a@yahoo.com
mailto:farzad.razavi@qiau.ac.ir
mailto:aanazari85@gmail.com



