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ABSTRACT

A Renewable Portfolio Standard (RPS) policy has been imposed on electric
utilities to stimulate an increase in the use of renewable resources to generate
electricity. The policy sets a minimum level or percentage of generation capacity or
electricity sales that must be taken from renewable energy resources. The policy also
allows electric utilities to trade for this renewable obligation by means of purchasing
renewable energy from others or purchasing only renewable credits sold separately. In
this work, the Electricity Generating Authority of Thailand (EGAT) is assumed to
implement the RPS policy under two criteria. From 2007-2021, the EGAT is required
to add renewable capacities into the generation portfolio, by purchasing electricity
from very small and small power producers, based on either a percentage of the new
fossil-fuelled capacity additions or a percentage of the forecasted annual peak
demands. The renewable capacity is restricted to biomass, municipal solid waste,
small hydro, wind, and photovoltaic generation technologies. The generation capacity
portfolio is referred to the Power Development Plan (PDP) issued in the year 2007.
The fuel costs and heat rate data are estimated from historical data. The fuel price
escalation is assumed to be 3% per annum. The purchasing prices from power
producers can be calculated by using time series forecasting technique. The forecasted
peak load data are taken from the Energy Policy and Planning Office and the hourly
peak load data are then estimated from the load duration curve of the year 2006. The
hourly loads are divided into base-, intermediate-, and peak-load periods. Numerical
simulations for hourly operating costs are performed using the unit commitment (UC)
problem. The optimization model of the problem is formulated as a mixed-integer
programming (MIP) problem and solved by using the XPRESS solver available from
the General Algebraic Modeling System (GAMS). Three generation scenarios are
considered, i.e. the generation reserve margin is set to be 10%, 15%, or 20%. In each
scenario, the renewable capacity additions and operating costs are calculated with
respect to six policy options. The renewable capacity is set to be 1%, 3%, or 5% of
new fossil-fuelled capacity additions. Alternatively, the renewable capacity is set to
be 0.1%, 0.3%, or 0.5% of forecasted annual peak demands. The results are shown in
terms of operating cost differences between each option and the PDP plan.



