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PRAKAIPETCH MUANGKHIEW : PROBABILISTIC FUZZY MULTI-OBJECTIVE
OPTIMAL POWER FLOW USING PARTICLE SWARM OPTIMIZATION. THESIS
ADVISOR : ASSOC. PROF. KEERATI CHAYAKULKHEEREE, D.Eng., 139 PP.

Keyword :Probabilistic optimal power flow/Multi-objective optimization/Fuzzy
satisfaction function/ Total system cost/ Active power loss/ Voltage

magnitude deviation

This research presents the probabilistic fuzzy multi-objective optimal power
flow (PFMOOPF) using particle swarm optimization (PSO). In the proposed method,
PSO is used to solve the multi-objective optimal power flow (MOOPF) incorporating
the fuzzy satisfaction function (FSF) of the individual objective function. The objective
function considered in this research is the total system cost minimization, active power
loss minimization, and voltage magnitude deviation minimization. The PEMOOPF using
PSO is verified on the modified IEEE 30-bus test system with integrated wind power
plant (WPP) and photovoltaics power plant (PVPP) generators. In addition, the output
power of PVPP and WPP generators is based on the probabilistic density function (PDF)
of solar irradiance and wind speed. Therefore, the proposed PFMOOPF can incorporate
the uncertainties of PVPP, WPP, and load based on PDF, and the OPF results were
assessed using Monte-Carlo simulation (MCS). The efficiency and effectiveness of the
proposed method in-solving the results compared to the existing methods under
identical system data, various constraints, and control variables. The results showed
that the proposed method can provide better solutions for total system cost, active
power loss, and voltage magnitude deviation minimizations, than other methods.
Moreover, the proposed method is more efficient and effective, when solving a multi-

objective solution, than other existing methods.
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