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Abstract 

Maintaining a reliable electrical power network is crucial for the national economy, especially in a developing and 
motivated country. This can be achieved through optimal maintenance and operation (power generation and 
transmission) of the energy system, including generators and transmissions lines. Furthermore, uninterrupted power 
supply is essential for certain sectors such as hospitals or industrial zones. This research proposes a mathematical 
model that can be used to optimize the integrated problem of maintenance and operation of the energy system 
considering the sufficient power supply to critical units. The objectives are to minimize the total power deficits in the 
network and the total operation and maintenance cost, while ensuring a reliable power supply to critical units. A 
matheuristic is developed to deal with large-scale problems. This solution approach combines a genetic algorithm 
using elitism criteria and the relaxed mathematical model with bounding updates. IEEE data sets are used to test the 
mathematical model and the Matheuristic. The case study shows the effectiveness of the proposed matheuristic which
achieves 100% electrical demand fulfillment for critical units and reduces computational time by about 30%. 
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