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the decrease in the air mass flow through the axial compressor and in the axial 
compressor efficiency, the surge margin also decreases. Simultaneously there is a 
decrease in the compressor pressure ratio due to reduced gas mass flow through the 
turbine. This, all together, leads to decrease in the gas turbine unit output and to 
increase in the specific fuel consumption. The correlation between these variables for 
the General Electric gas turbine unit, reported by Hoeft (1993), is shown on Fig. 1.17, 
from which one can see that in case the axial compressor is fouled to a degree that 
the pressure ratio decreases by 5.5 % (the vertical line on the fouling curves), the 
gas turbine unit output decreases by 13 % and the specific fuel consumption 
increases by 6 %. As reported by Nicholson (1990) and                              
Schurovsky and Levikin (1986) the axial compressor fouling increases during the first 
1,000 operation hours. The gas turbine unit output and efficiency losses decrease as 
the operation time increases, according to an exponential curve, and they will tend to 
stabilize after 1,000 – 2,000 operation hours. 

 
Figure 1.17  – Deterioration of gas turbine performance due to compressor blade fouling (Hoeft, 1993) 

 

Even under normal power unit operating conditions, with a proper filtration system 
and fuel, the engine flow path components will become fouled, eroded, corroded, 
covered with rust scale, damaged, etc. As reported by Diakunchak (1992) types of 
engine performance deterioration may be listed under the following point: 

- permanent performance deterioration, which is not recoverable after an overhaul 
and the refurbishment of all clearances, replacement of damaged parts; 

- performance deterioration non-recoverable with cleaning/washing operations; 
- performance deterioration recoverable with cleaning/washing operations. 

Gas turbines involved in oil and gas production have a large economic potential to 
keep  performance  and  availability  at  the  highest  level   possible.  All  gas  turbine  


