[ Downloaded from jeps.dezful .iau.ir on 2025-12-08 ]

[ DOI: 10.83078/jeps.2025.article-1-530-fa |

Journal of Novel Researches on Smart Power Systems - Vol. 14 - No. 2 — Summer 2025
P-ISSN: 2322-2468, E-ISSN: 2981-0272, https://jeps.dezful.iau.ir/

Research Article

Unit Commitment under Security Constraints in Smart Grids via
Robust Optimization Based on Advanced Genetic Algorithm

Mohamad Sadegh Younesian', Ph.D Student., Mahmoud Samiei Moghaddam>* , Assistant Professor,
Mojtaba Vahedi’, Assistant Professor, Reza Davarzani* Assistant Professor

"Department of Electrical Engineering, Sha.C.,Islamic Azad University, Shahrood, Iran.
Y ounesian@iau.ac.ir
2 Department of Electrical Engineering, Da.C.,Islamic Azad University, Damghan, Iran.
samiei352@jiau.ac.ir
3Department of Electrical Engineering, Sha.C., Islamic Azad University, Shahrood, Iran.
Vahrdi.mojtaba@iau.ac.ir
4 Department of Electrical Engineering Sha.C., Islamic Azad University, Shahrood, Iran.
davarzani.reza@iau.ac.ir

Abstract:

This paper presents a robust optimization model for unit commitment (UC) in smart power systems,
aiming to enhance stability and reduce operational costs. The proposed model preserves the problem
structure and security constraints while integrating renewable energy sources (RES), energy storage
systems (ESS), and electric vehicles (EVs) within a robust optimization framework. Instead of
traditional two-stage methods, an advanced genetic algorithm (GA) is employed, incorporating selection
processes based on roulette wheel and tournament selection, uniform crossover, and variable mutation.
This algorithm is specifically designed to identify the most optimal and cost-effective UC patterns under
uncertainties arising from renewable generation fluctuations and load demand variations. Simulation
results on the 6-bus, 24-bus, 118-bus, and 300-bus test systems implemented in Python demonstrate that
the proposed approach significantly reduces operational costs, accelerates algorithm convergence, and
enhances system resilience under critical conditions.
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Figure (1): Flowchart of the proposed algorithm
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Table (2): Simulation results
995l (Yo L152) e JS a0 (50) o, RKen )b Hb pels a5 &lwo 8 5l oolal &= 5
\ VEAYY A YA VA
Y IRRVAY VWV fy.s VA

1,0 ATA YVY A ONY.

S99 (55100 00 JS 43 (B p 4l hlg g (5le i Slaptans (09331 L ipgs (925l 50 0900 oualiie a5 psbislen
saamslis a5 el al alS g BB jsb 4 5 b LelS sled e risres ol atih el 4l Sl 4 s YEAL
P @slwe >S5 pdiaans mlie &S )lin 0o )d alie oY) Jguzr 5o ol Sz bl )l )0 gl ozl CollE S
w0 LI )Y 5 ¥ (5l
g2 )Luw s Lo :(Y) Jgur
Table (3): Comparison of scenarios
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Figure (2): Results of different scenarios
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