JOURNAL OF SOUTHERN COMMUNICATION ENGINEERING
ISLAMIC AZAD UNIVERSITY BUSHEHR BRANCH

E-ISSN: 2980-9231

https://jce.bushehr.iau.ir

https://doi.org/10.30495/jce.2022.1961298.1163

Vol. 14/ No. 53/Autumn 2024

Research Article

A Single Stage Dynamic Transmission Expansion Planning Model in the
Competitive Market

Hamid Gorjipour, PhD Student!

Professor3

| Mojtaba Najafi, Associate Professor2

Department of Electrical Engineering, Bushehr
Branch, Islamic Azad University, Bushehr, Iran,
hamid.gorjipour@yahoo.com

2Department of Electrical Engineering, Bushehr
Branch, Islamic Azad University, Bushehr, Iran,
mojtaba.najafi@iau.ac.ir

3Department of Electrical Engineering, Bushehr
Branch, Islamic Azad University, Bushehr, Iran,
nimamoaddabi@aut.ac.ir

Correspondence

Mojtaba Najafi, Associate Professor of Electrical
Engineering, Bushehr Branch, Islamic Azad
University, Bushehr, Iran,
mojtaba.najafi@iau.ac.ir

Received: 22 June 2022
Revised: 4 September 2022
Accepted: 8 October 2022

| Naghi Moaddabi Pirkolachi, Assistant

Abstract

Transmission Expansion planning (TEP) recommends the most beneficial
investment to construct/ reinforce the power system. In this short or middle
time planning the annual load growth of the power system must be met
considering the stability, security and reliability of the network. In the
competitive market the planners can include market behavior in the TEP to
manage the congestion. Before traditional TEP, the local marginal pricing
(LMP) is calculated offline without considering the dependency of the LMP
to the network topology. But, the LMP is not constant during the TEP and
must be included in the model dynamically. Here, the dynamic dependency
of LMP to the transmission system topology is modelled as a single stage
mixed-integer linear programming and solved by YALMIP and MOSEK
software. The proposed model is more realistic; however, it takes more
computation time. The single stage means the simultaneous calculation of
LMPs and expansion planning in the model. The model has been applied to
Garver 6-bus and the IEEE 24-bus network. The effect of interest rate, the
load to generation capacity factor and load growth on the TEP model are
analysed. The model considers the contingency of line outages and presents
a robust solution to guarantee the system security. It offers flexible solutions
with higher cost.

Keywords: Transmission Expansion Planning, Competitive Market, Local

Marginal Pricing, Line Congestion.

Highlights
Presenting a new MILP model of Transmission Expansion Planning in the competitive market

Presenting a dynamic Local Marginal Pricing (LMP)-based Planning without computing the LMP separately
Integration of two optimization solver called MOSEK and YALMIP to accelerate the computation accurately
Implementing the model in Garver 6bus and IEEE 24bus networks

Considering the contingency and present a robust model
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Figure.1: The flowchart of the program
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Table 2: IEEE 24bus system data [21]
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Table 3: case studies
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Table 4: the new constructed lines in Garver 6bus system
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Table 5: comparison of several case studies in Garver 6 bus
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Table 6: the new lines (with number) in each scenarios in IEEE 24bus system
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Figure2: local marginal pricing status in each bus in Garver 6 bus system before expansion
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Table 8: the new constructed line (with number) in Garver 6 bus system in the competitive market
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Table 9:scenario comparision in Garver 6bus system in the competitive market
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Table 11: IEEE 24bus results in the competitive market
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