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1) OVERVIEW
Due to electric demand growth, power system transfer capability needs to be increased. Impacts of land use, transmission line visual impacts, suspected health effects from EMF and environmental impacts, limit the constructing of new lines [1,2,3]. On the other hand, investing on transmission line construction projects lacks economical attractions [4]. Therefore, some other ways of increasing the power transfer capability such as uprating of existing lines; by either increasing the size or the number of conductors and using high temperature-rated conductors; dynamic thermal rate monitoring and voltage uprating should be, initially, investigated and can be practical solutions [3-6]. 
In this paper, an algorithm is presented in which voltage uprating is employed and compared, technically and economically, with constructing new lines in a subtransmission network.
2) METHOD
The following algorithm is proposed for justification of voltage uprating of a subtransmission network. Initially, the cost of network expansion in existing voltage is evaluated (section 2-1). Thereafter, the same cost is calculated upon using voltage uprating (section 2-2). These two are compared for final decision.

2-1) Network Expansion in Existing Voltage 
Network expansion costs in existing voltage level consist of the cost of adequacy uprating of the existing network, the cost of substation expansion, the cost of transmission expansion and the cost of power losses, each of which with its own mathematical formulas and descriptions (developed & presented in full paper). 
2-2) Cost of Voltage Uprating and Development of Subtransmission Network
The cost of voltage uprating and development of a subtransmission network is the sum of voltage uprating cost of existing network (from 66 to 132 kV), network expansion cost to meet the voltage drop constraint, new substations and lines costs and power losses cost, each of which with its own mathematical formulas and descriptions (developed & presented in full paper).
3) NUMERICAL RESULTS
The proposed algorithm is tested on a regional subtransmission network in Iran. 

3-1) Development of the Network in 66 kV
Using the mathematical formulas developed & presented in the full paper, network expansion cost in 66 kV is calculated to be: 80000  106 R (where R represents Iranian monetary unit).
3-2) The Cost of Voltage Uprating and Development of The Network in 132 kV
Using the mathematical formulas developed & presented in the full paper, network expansion cost in 66 kV is calculated to be: 78994  106 R. 
By Comparing of the costs, it is evident that voltage uprating of this network is cost benefit.
4) CONCLUSION
Voltage uprating is one of the power network transfer capability increasing methods. It is an expensive option, so that in short time, it isn't normally justified. On the other hand, determining network expansion cost in long term period is impossible. In this paper an algorithm was presented which compares the costs of two scenarios; constructing new lines, in existing voltage (ex. 66 kV)  and voltage uprating of the network (for ex. from 66 kV to 132 kV). This algorithm was tested on a 18 bus subtransmission network.   
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