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Performance Characteristics of the 300 MW Integrated Gasification
Combined Cycle Plant according to Ambient Temperature
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ABSTRACT : In this study, the output and thermal efficiency of Taean Integrated Gasification Combined
Cycle Plant were calculated by using the manufacturer's basic design data and the performance correction
factor for each atmospheric temperature, and the actual performance was measured at summer and winter
representative points. The results were compared with the calculated values to verify their validity. The
thermal efficiency is the highest at around 15 C and lower at lower temperature and higher temperature. This
is similar to that of natural gas Combined Cycle Power Plant, but the thermal efficiency has drastically
decreased due to the increase of power consumption of the air separation unit at relatively high temperature,
The output is highest in the range of 5 to 15 °C, and is kept almost constant at below 5 °C and declines above
15°C. The reason why the output does not increase at low temperatures is that the torque limit of the shaft is
activated by the increase of the flow rate due to the nitrogen injection of the gas turbine combustor. In order
to improve the performance in the future, efforts should be made to improve the power generation output and
to reduce the power consumption of the air separation unit in summer.,
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Fig. 1-1 Schematic diagram of Taean Integrated Gasification Combined Cycle Plant
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Table 2—1 Gas Turbine Inlet Design Condition

Ambient Temperature C 15.0
Atmospheric Pressure bar 1.013
Relative Humidity % 60.0
Syngas Flow ton/h 195.2
N2 Flow ton/h 200.1
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Table 2—3 Corrected Performance at 4 T Ambient Temperature

Power Gross Output MW 389.1
Power Net Output MW 3141
Thermal Efficiency % 421
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Table 2—4 Gas Turbine Inlet Condition in Performance Test
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