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Stator insulation damage identification in large generators based
on a hierarchical probability imaging method

Li Hao Li Ruihua Hu Bo Pan Ling Guo Qiyi

( School of Electronics and Information Engineering Tongji University Shanghai 201804  China)

Abstract: In order to correctly evaluate the aging degree of the stator insulation of large generator a hierarchical probabilistic imaging
damage detection algorithm based on the hybrid features of Lamb wave is proposed in this paper. The correlation coefficients between
healthy and damaged Lamb wave signals are extracted and the global probability imaging is adopted to preliminarily estimate the region
and degree of the insulation damage. The time of flight and peak value of the scattered Lamb wave packet are exiracted and the local
probability imaging is adopted to further determine the local feature of the damage. The image fusion of two damage probability imaging
results is conducted and the stator insulation damage identification result is obtained to aggregate and strengthen the damage features.
Moreover the damage detection experiments were conducted to detect different typical stator insulation damages. The results show that
the proposed method is capable of identifying both the location and severity of the insulation damage which can provide effective and val—
uable information for the fault diagnosis of large generator stator insulation.
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Fig.4 The cross section diagram of the stator insulation bar
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Fig. 7 Overview of the stator insulation damage detection system

5
(375 30) 1 mm.3 mm.5 mm
o 8 o
8

Fig. 8 The circular insulation damage in the stator bar
5.1
PZT o

9 Al o
10 -

B H)/ms
9 Al ~A7 Lamb
Fig.9 Monitored Lamb wave signals from the sensing path Al — A7

1200 x 60
1 mmo. (1)

10 0



1636

36

yimm

0 200 400 600 800 1 000 1200
x/mm
() 1mm [EFLIR

(a) lmm circular hole damage

E
£
=
200 400 600 800 1 000
x/mm
(b) 3mm [a&]FL 15
(b) 3mm circular hole damage
f =
£

200 400 600 #5000
x/mm
(c) Smm [RIfLAG{;
(c¢) Smm circular hole damage

1 000

10
Fig. 10 The global damage probability imaging result
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Table 1 The damage features extracted
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1 mm 3 mm 5 mm
TOF /ms 0.768 0.792 0.746
IV 3.231 2.913 2.791
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