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In the era of technological development, power system plays a very important
role to balance power supply and demand in industrial, commercial building, and
residential area. For the meantime, a demand response (DR) program is a key element
to serve the system operator (SO) in critical period in which the power generation is not
sufficient to serve the demand or during high power generation cost period. Moreover,
the present high penetration of small renewable energy generation at distribution system
cause uncertainty in demand forecast and effect the operation planning in power system.
In addition, DR is able to maintain the supply-demand balancing without extending the
power supply” due to investment cost. Therefore, many’ tresearches have been
implemented various optimization technique to solve.the-optimal power dispatch with
DR. However, in the linear optimization, linear programming (LP) is a potential
optimization technique to handle the power dispatch known as cost minimization.

In this thesis, a probabilistic optimal power dispatch (POPD) using LP is
proposed for solving the power generation dispatch with price-based real-time demand
response (PRDR). The objective is to minimize the operating cost in considering PRDR

of every single hour for one day, in the competitive electricity market. The expected



IV

short-term load forecast is represented by a probabilistic distribution function in order
to express the load uncertainty measures.

The simulation result has completely certified that the proposed method could
handle the POPD solutions for real power dispatch considering PRDR by using
probabilistic truncated normal distribution function (PTNF). The advantage of PTNF is
its capability to eject the infeasible results during the computation. This would prime
the results to the high degree of accuracy comparing to the normal sampling methods.
The simulation results showed that the proposed method can efficiently and effectively
minimize the total power generation cost while trading off the PRDR cost in the POPD

problem with load uncertainty.
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