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Abstract
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The aim of this dissertation is to make an energy analysis and an improvement in the
combined cycle power plant of the Electricity Generating Authority of Thailand. The
system consists of two gas turbines and one steam turbine and has total power output of
336 MW. It is an 8-year combined cycle power plant (1995-2003). Normally, the
efficiency of the machine will decrease after a long operation. According to an exergy
analysis it was found that the remarkable loss was found in the combustor and HRSG
(heat recovery steam generator) which were 50 % and 10 % respectively. Furthermore
we found that lowering of inlet air temperature of GT (gas turbine) by air cooler which
obtained energy input from HRSG could increase the efficiency of our system. So, this
research will control the air intake temperature of the compressor to a constant 15 °C
(ISO). Thailand has 3 seasons: winter, summer and rainy season. According to 2003

Bangkok monthly weather data, ambient temperature is highest in April (31.4 °C ,

69.96 % RH) and lowest in December (27 °C , 57.79 %RH).

The analysis is based on the operating data in 2003 and the air intake temperature is

constantly controlled at 15 °C by install in the heat exchanger on the suction of the air
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compressor. The chilled water is produced from an absorption chiller that obtains a heat
source from a steam low pressure (0.6-0.8 MPa). An absorption chiller is operated
during the electricity cost is not expensive (Off-Peak , 10 PM.- 9 AM.). It stores the
chilled water in the tank for maintaining the cooling capacity during electric cost is
expensive (On-Peak , 9 AM.-10 PM.) when the absorption chiller will not run. In April,
cooling load is the highest, so this month must define the specification of the main
equipments which are chiller, chilled water storage, heat exchanger, chilled water pump
etc. The economic analysis is based on the retail prices of energy and demand charges

for the time of use tariff (TOU).

The results presented in this paper show the average operating time of the combined
cycle power plant of about 75.5%. When the temperature is constant 15 °C the power
output of gas turbine is increased by about 10.6% but the steam turbine power is
decreased by about 2.43%. This is because the absorption chiller may use a fraction of
low pressure steam from a steam generator. Totally, it can increase the energy of
combined cycle power plant by about 70,080 MWh/y (121.44 MBaht/y) so that the
internal rate of return, pay back period and net present value are about 40%, 3.81 y and

777.6 MBaht respectively.



