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ABSTRACT

In this research, the power flow model for analyzing power flow with smart grid
including high penetrations of small renewable power stations and customer load management
has been investigated. The method can distribute the power imbalance to voltage controlled buses
in the system by using participation factor with voltage dependence loads and the renewable
power stations, including photovoltaic power plant (PVPP) and wind power plant (WPP).

In additions, the practical load profile of power system was investigated to evaluate the
load probability distribution function (PDF), and then the probabilistic optimal power flow
(POPF) for hour-ahead scheduling with statistical system loading is proposed. The system loading
uncertainty was represented by Weibull PDF in the proposed method. The Akaike Information
Criteria (AIC) is used to evaluate the properties of PDF models. In the proposed POPF, the
deterministic OPF is used as a subproblem and decomposed into total operating cost minimization
subobjective, which is solved by successive quadratic programming (SQP) and real power loss
minimization subobjective, which is solved by successive linear programming (SLP). The
Weibull PDF parameters of the OPF output variables are estimated by the percentile values. The
proposed POPF algorithm is tested on the IEEE 30 bus and IEEE 300 bus systems and compared

to Monte Carlo simulation (MCS) solutions.



The results shows that the proposed method can satisfactory represent the system
behavior that all generators are response to power imbalance including small renewable power
plant and voltage dependence loads. Moreover, the proposed POPF can successfully determine
the probability distribution of optimal power generation, considering Weibull PDF of load, with
substantial reduction of computation. The PDF parameters of OPF variables can be simply and

effectively estimated by the proposed method.

Keywords : Smart grid, renewable power, probabilistic optimal power flow, Weibull probability
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