[ Downloaded from jeps.dezful.iau.ir on 2025-07-09 ]

Journal of Novel Researches on Smart Power Systems - VVol. 13 - No. 4 — Winter 2025
P-ISSN: 2322-2468, E-ISSN: 2981-0272, https://jeps.dezful.iau.ir/

Research Article

Integrated generation and transmission line expansion planning
considering reactive power in the presence of uncertainty of wind
farms and FACTS devices

Ehsan Akbari!, Assistant professor

! Department of Electrical Engineering, Mazandaran University of Science and Technology, Babol,
Iran.
e.akbari@ustmb.ac.ir

Abstract:

In this paper, the Generation and Transmission Expansion Planning (G&TEP) problem is presented
considering environmental pollution with the presence of wind units and FACTS devices. The
objective function of this problem is equal to maximizing the profit of the investors in the generation
and transmission sector, and the constraints of the problem include the AC power flow equations,
wind units, FACTS devices, system operation constraints, and environmental pollution. The basic
problem model is a nonlinear mixed integer problem, which will lead to complex problems in solving
the problem. Therefore, this paper will present a mixed integer linear problem (MILP) model
equivalent to the basic problem using conventional linearization methods. Finally, the proposed
problem is applied to the test network using GAMS software, and then the capability of the problem is
evaluated.
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Figure (1): 6-bus network structure
Table (1): FACTS device specifications
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Table (2): Economic results of the proposed problem
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Table (3): Profit for the assumption of unreliability
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Table (4): Technical results of the proposed problem
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Table (5): Investigating the effects of wind unit location changes on profits
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