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ABSTRACT

Steam turbines, among the core equipment of a power plant, are being designed in large sizes in
response to the continuous increase in power market demands that require high-efficiency power gen-
eration facilities. As the size and shape complexity of low-pressure turbine blades also increase, the
risk of blade damage is increasing. In particular, the phenomenon has become more common as the
number of steam turbine shutdowns has increased owing to the recent changes in the power gen-
eration operating environment. Therefore, in this study, various tests were conducted to obtain an op-
timal blade tip timing method for detecting the damage occurring in low-pressure turbine blades dur-
ing rotation and verifying whether they can be utilized in real-world applications. As a result, the vi-
bration characteristic parameters of the low-pressure blades were accurately measured. In addition,
changes in characteristic of cracked blades were also analyzed, although within a limited scope.
Based on the results reported in this study, blade abnormalities can be determined through the pro-

posed method even when applied to low-pressure turbines that are in operation.
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Table 1 Typical method for analysis of blade vibration characteristics by using BTT technology

Representative techniques for analyzing the vibration characteristics of blades during rotation*

Operating . .

i Analysis point - N R .
condition Synchronous vibration Asynchronous vibration
Start up / Single blade CFF, AR, SDOF, etc Post signal process of deflection

shut down Bladed disc -

Campbell diagram, FFT

Steady Single blade Limited FFT

Post signal process of deflection, limited FFT

state Bladed disc FFT

Campbell diagram, FFT

* These methods are used when the number of installation sensors

A T W sjMetarat sk o AdulE i £
o] =(single blade analysis)® Hl-uf Bd@o|=-t]~
9] &% Al2~El(traveling wave analysis 2}3l 32
2 R uel s AR SR ] Welld A
9] AlIMZ FFT, Campbell diagram 52 E3F 75
w40l 7Fsdtth(Table 1 1), §7] s 3717
7] 7VETRYelA 370 o) de] HIREA AME ARSS)
of s @S EAshks A3 WH2(direct method:
sine fit method)¥? Eo|= AF A vh3}s}
3 RPM WA Eol= 33

y (mV)

il

of{
m

(resonance

5

is less than 3 to 5

Blade 1 passing signal Blade 2 passing signal

1500

1000 .

500 £

3 3
0 8 1Y o® ®ep s o

-500

i 7 ~

1500

o 10 20 30 40 50 60 70 80
x (mS)

frequency)= Adth= 7S B3 42 9 AX Fig.1 Example of blade signal passing through BTT
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