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ABSTRACT

This paper proposes the signal analysis technique for the evaluation of generator stator wedge
tightness. To improve the existing qualitative method based on sound inspection, an impact excitation
test was performed on the manufactured test bed similar to that of the domestic 500 MW generator.
Six features were selected from the frequency and time domain through analysis of the vibration and
force signals generated by the impact test. Moreover, a method to visually discriminate the status of

wedge tightness based on 3D space is proposed.
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Fig. 1 Test bed for wedge tightness inspection
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Fig. 2 Test procedure of wedge tightness inspection
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Table 1 Specification of measurement equipment

Item Specification
Equipment Model OROS 8.3
Acceleration Sensitivity : 10.2 mV/m/s’ / range: 10 kHz
sensor
hImpact Sensitivity : 22.5 mV/N / range: 4448 N
ammer
Freq. range 0kHz ~ 5 kHz, lines: 6401
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Fig. 4 Flow chart of signal processing
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Fig.5 Vibration and force signal characteristics in
time domain
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Fig. 6 Vibration and force signal characteristics in
frequency domain
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Fig. 7 Analysis of time signal

Trans. Korean Soc. Noise Vib. Eng., 30(5) : 441~447, 2020 ‘443



Joonseok Oh et al.;Signal Analysis Technique for Integrity Evaluation of Generator Stator Wedge

A9 EAFRTE T
X2 (Envelope) A1 &2] FFT u}
] A7]E Alwste] Fig. 99k & ] e 2HEFOS
2 HEsiglon, o= 22 gyt & e AVIAE
U AsAgl o2 54 Fag Y =
A& & He g olo wet, ZF 2ls st
2 EG ] RMSE 54 o ® ARESISIT
AE A Fof] wigkE 9] AFEHS o] &

3] Fig. 107} Zo] Fu42] | & (peak)ats 3l

2 2 Envelope
0 0 ,__,A«%a‘;_*
22 -2
0.159 0.162 0.165 0.168 0159 0.162 0.165 0.16¢
Time(s) Time(s)

Fig. 8 Envelope pre-processing

02
016 [ RMS:0.438
012 |
0.08 |
004 | —
0 E = . . e

0 1000 2000 3000 4000

[Hz]
Fig. 9 Power spectrum RMS

02 [ ‘ ‘ ‘ ‘ ‘ -

i Peak(0.0906)
0.16 | RMS(0.0438)
012 |
0.08 |
0.04 | —

0 1000 2000 3000 4000

[Hz]
Fig. 10 Power spectrum peak/RMS

N) Normal Fault
1800
1200 ¢

§88888¢888

I
600 A - )\
0o —1L NN S S S ob—y W

0.159 0.162 0.165 0.168 0.159 0.162 0.165 0.168

Time(s) Time(s)

Fig. 11 Characteristics of excited force signal
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Fig. 12 The results of features based Wedge tightness
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Fig. 13 Comparison results of 3-dimension based
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