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The gas turbine compressor efficiency is an important factor influencing the combined
cycle power plant efficiency. The gas turbine compressor efficiency degrades with its operation
hour due to fouling on compressor blade. The compressor efficiency can be recovered by
compressor blade cleaning. The aim of this study is to develop mathematical model for finding
optimum interval of compressor blade cleaning operation. The model is composed of compressor
isentropic efficiency degradation model, effect of compressor isentropic efficiency on gas turbine
heat rate model and the effects of compressor cleaning model. The saving was analyzed from the
difference of fuel cost of non-cleaned compressor and cleaned compressor.

From the power plant operation data, it was found that the compressor isentmp_ie
efficiency degraded by gas turbine operation hour and seasonal effects. The linear equations we;e
developed to express the compressor degradation. The degradation rate is fastest in winter at
0.95-1.39% per 1,000 hours and the degradation rate is slowest in rainy season at 0.18-0.43%
per 1,000 hours and the degradation rate during summer season is 0.46-0.51% per 1,000 hours.
From the data collection, it was found that the compressor isentropic efficiency can be recovered
from 0.26% to 1.70% by offline compressor cleaning. The recovered efficiency depends on the
compressor cfficiency before offline cleaning. In order to investigate the effect of online cleaning
operation, two gas turbines were operated with online compressor cleaning and the other two gas
turbines were operated without online compressor cleaning. It was explored that online cleaning
did not give signiﬁcant effect on the compressor degradation rate. From this result, Namphong
power plant can save 4,775,680 Baht/year by canceling online operation.

In finding out the optimum interval of offline cleaning operation, three strategics of
offline cleaning operation were developed as followed; constant cleaning interval, varied cleaning
_interval by degradation rate and cleaning operation based on isentropic efficiency. From the

analysis, it was found that the cleaning strategy by varied cleaning interval based on the
: :(i'ég;fa&ati()n rate gave the highest saving compared to other stratégies. The highest saving by the |
strategy develobcd in this research give more saving than the present plan of Namphong power

plant for 1,303,123.75 Baht per year.





