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Abstract

High-temperature components of gas turbine operated for certain period of time can be reused by
being repaired or rejuvenated. In case of the gas turbine combustion liners, the biggest and the most
important one in the high-temperature components, come in a repair shop after operated for 8,000 or
12,000 hours according to the model and go through the repair and rejuvenation in order to be reused.
A stated combustion liner is the first channel which has the combustion gas reached a nozzle from a
fuel nozzle. Materials and coating properties of old and new model combustion liners were investigated.
To repair these components after the visual inspection, the coatings of combustion liners were removed
and then FPI(Fluorescent Penetrant Inspection), a kind of the NDI(Non-Destructive Inspection), was
conducted. Damage patterns and the number of the damaged components were classified and analyzed
based on data provided from the visual inspection over a long period of time. Focusing on the
difference between old model and new model combustion liners, we analyzed the damage distribution
and changes and consequently concluded that new model combustion liner would increase repair rate.
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Fig. 1 Failure of combustion liners
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Table 1 Specification of old and new models

Model . EOH(Hr)/ Repair
Type Substrate | Coating Sart & Stop| Interval
Old Hastelloy X |Level B| 8,000/450 5
New | Nimonic 263 |Level C| 12,000/450 5

Table 2 Coating specification of old and new models

Coating Powder material Thickness(mm)

Level Bond Top Bond Top

B |AMDRY xxx|ZrO, 8Y.03| 0.006" 0.014"

C |AMDRY xxx|ZrO, 8Y,03| 0.011" 0.022"
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Table 3 Inspected combustion liner's
counter and parts

Inspected combustion liner Inspected
combustion liner
Owner(model type) | Counter(EA) parts
- Forward
- Center
N(Old model) 126 - After
S(New model) 14 - Crossfire Tube
B(New model) 28 - Stopper
- Cooling Hole
- Spring Seal

Table 4 Inspection criterion of damage size

Repair divider
Remark
Light Medium Heavy
Crack Size | <400mm 40~60mm 60mm>
Bugle Size | 1,400cm’ | 1,400~1,800cm’ | 1,800cm>>
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Table 5 Research for damage of combustion liner

Bulge|Crack |Wear C;?c:;o Replace | other

Forward 82 53 0 0 27 1
Center 0 1 0 0 45 0
After 0 6 0 0 44 0

NA Cross Fire
(126 Tube 0 2 27 0 0 0
EA) Stopper 0 0 |[162| O 0 0
Cooling Hole| 0 8 0 0 0 0
Spring Seal | 0 0 [130| O 0 0
Forward 50 8 0 0 0 0
Center 0 0 0 0 0 0
After 0 8 0 0 0 0

SAk Cross Fire
(14 Tube 0 10 0 0 0 0
EA) Stopper 0 0 25 0 0 0
Cooling Hole| 0 0 0 0 0 0
Spring Seal 0 0 0 0 0 0
Forward 10 21 0 0 0 0
Center 0 0 0 0 0 0
After 0 1 0 0 0 0

BA} Cross Fire
(28 Tube 0 21 5 0 0 0
EA) Stopper 0 0 84 0 0 0
Cooling Hole| 0 0 0 0 0 0
Spring Seal 0 13 0 0 0 0
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