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Aim: 
• To investigate the degradation of the core gas path 

components of a civil aero turbofan engine using 
GPA

Methodology:
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Results: 
• DP & OD adaptation errors well within 1%
• Top 9 set selected as optimal diagnostic measurement set – 20 

of 21 fault cases validated
• Comp2 definitely degraded based on 3 likely fault cases
• Comp2 Turb2 most likely 2 component degraded fault case 

(fouling) due to realistic health parameter predictions and trend 
overtime

• Maintenance action probably carried out between 185 and 500 
hours leading to loss of GPA prediction accuracy overtime 

Research Benefits:
• Reducing gas turbine downtime and improving availability
• Reducing unnecessary maintenance costs in overhauling gas 

turbines at OEM predetermined intervals

Future Work:
• Integrate together with other techniques to deal better with 

noise and produce better degradation predictions
• Continue with prognostic analysis to determine remaining useful 

life

S/N CFC
Non-Linear 

GPA Index
Calculated Fault

10
Comp 2, 

0.8320
Eff: 0.92% FC: -0.996%

Turb 1 Eff: -1.587% FC: -0.688%

11
Comp 2, 

0.8039
Eff: -1.407% FC: -0.862%

Turb 2 Eff: -2.786% FC: -1.818%

18
Comp 2, 

0.7997
Eff: 1.364% FC: -0.919%

Comp 3 Eff: -1.917% FC: -0.779%

Initial Diagnostic Result with Raw Data
Diagnostic Result with Postprocessed Data

Comp2 Turb2 
Degradation Overtime

Likely CFCs and 
Predictions 
at 185 hour
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