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SUTTIPONG DECHJINDA : PROBABILISTIC OPTIMAL SCHEDULING OF MULTI-
ENERGY SYSTEMS USING HYBRID PARTICLE SWARM OPTIMIZATION AND LINEAR
PROGRAMMING.
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This thesis presents an optimization framework for scheduling in multi-energy
systems connected to the electrical grid. The system integrates wind and solar
renewable energy sources, conventional electricity gseneration, and hydrogen storage
technologies. It is capable of converting electricity and natural gas into both electricity
and heat, enhancing flexibility with renewable energy and hydrogen storage. The
proposed approach aims to maximize the utilization of surplus wind and solar energy
while optimizing hydrogen storage to improve the overall efficiency of the energy
system. The optimization framework combines Linear Programming (LP) and Particle
Swarm Optimization (PSO) to minimize Total Operating Costs (TOC), Total Carbon
Emissions (TCE), and the Electricity Peak from the Grid (EP), under Time-of-Use (TOU)
and Real-Time Pricing (RTP) scheme. Furthermore, a Fuzzy Multi-Objective Optimization
(FMOO) approach is employed to balance cost, environmental sustainability, and peak
load management. Monte Carlo Simulation (MCS) is incorporated to address the
uncertainty of renewable energy and demand fluctuations, adding a probabilistic
dimension to the optimization process.

Simulation results indicate that single-objective optimization is effective in
reducing either costs, carbon emissions, or peak grid electricity demand when
optimized individually. The analysis of multi-energy coordination reveals that full
integration leads to greater reductions in operating costs, highlighting the benefits of
multi-source energy integration. In contrast, multi-objective optimization provides a

balanced trade-off among conflicting objectives, resulting in feasible and practical



\%

solutions. Additionally, stochastic or probability analysis enhances the overall reliability
of the multi-energy system by delivering robust solutions under uncertainty. In
conclusion, the proposed optimization framework facilitates more efficient energy
management by reducing operating costs, carbon emissions, and peak grid electricity
demand. The findings contribute to the advancement of sustainable energy
technologies by improving renewable energy integration and optimizing energy

utilization in multi-energy systems.
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