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Introduction 

 Due to the electric load growth, transmission line expansion (TEP) is 
needed to resolve the electricity inadequacy problem by the minimal 
associated investment cost. 

 The Ministry of Energy (Thailand) has proposed an implementation of 
renewable energy resources in electricity generation with the target of 
13,927 MW in the year 2021 (4,494 MW in the year 2014).  

 Its intermittent attribute can affect the system operation which results in 
TEP especially solar and wind sources. 

 This paper proposes a new methodology of transmission expansion 
planning which is robust for all intermittent renewable energy generation 
and loads. 

 The impact of an intermittent renewable energy source on TEP, especially 
in terms of a cost comparison, is taken into account. 
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Proposed RTEP 
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Objective function 

Constraints 

Constraints (continue) 

Main problem 
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Proposed RTEP 
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Objective function 

Constraints 

Constraints (continue) 

Subproblem 
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Proposed RTEP 
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Indicator for selecting significant scenarios for planning 
For renewable energy source 

For load 
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Simulation results 
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Conclusions 
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 Nonlinear programming based on the interior point method is used to solve the 
subproblem which is formulated by an AC model to obtain a more accurate result. 
 

 The proposed robust optimization approach can guarantee a 100% system 
robustness of the expansion planning, among the intermittent renewable energy 
generation and loads, while the robustness of the expansion plans of other methods 
is less than 100%. 

 
 The results show that the installation of a renewable energy source in a system will 

increase the cost of the expansion plan compared with the cost arising from 
installing a conventional generator. 
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