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Fiber Optic Ultrasonic Detection Method for Partial Discharge of Generator Stator Bars

HU lJianlin, QIN Peiyu, SONG Zhan, LIU Yijie, ZENG Weiyi, JIANG Xingliang
(Xuefeng Mountain Energy Equipment Safety National Observation and Research Station, Chongqing University,

Chonggqing 400044, China)

Abstract: Partial discharge detection of generator stator winding helps to reflect the insulation condition of a motor and
ensure the safe operation of a generator. The traditional pulse current method is susceptible to electromagnetic interfer-
ence and cannot reflect the location of partial discharge in the stator winding in the field, while the fiber optic sensing
adopts a fully insulated structure, which is resistant to electromagnetic interference and easy to be built-in, and has a high
potential for application in partial discharge monitoring. Therefore, a detection method based on Michelson interference is
proposed for stator bars, the sensing unit is optimized and tested, and its effect on the electric field at the end of the bars is
investigated through simulation and experiment. On this basis, a test platform for partial discharge detection of generator
stator bars is built, and tests are carried out on stator bars with different defects. The results show that the designed fi-
ber-optic ultrasonic sensing system has a good detection effect on partial discharge at the stator bar end. The designed
fiber optic ultrasonic sensing system has a good detection effect on the partial discharge of stator bars, and can detect the
internal defect discharge of 30 pC. For discharges caused by three different surface defects, the lowest measurable dis-
charge amount is 20 pC, and effective signals can be detected below a discharge amount of 60 pC, which is significantly
better than traditional piezoelectric sensors. The peak frequency bands of ultrasonic signals of different defect types are
consistent, but the components of each frequency band have obvious differences.

Key words: stator bar; partial discharge; fiber optic ultrasonic sensing; spectrum analysis; performance testing
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Fig.1 Basic structure of Michelson interferometer
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Table 1 Basic parameters of the model

eff

ZH HiE ZH B A
Zi/(g-(cm-s)™") 4.6x10° Z3/(g-(cm-s)™) 8.2x10°
Ei/GPa 73 e 0.17
Riym 1.25x1074 Sy'm? 1.23x10°8
n 1.456 L/m 10
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AR SEFR R IS, L UK Y IE & AR
AR 22 4fR i o AT 3 Pdg Rl—3R S AiE
KR I B S8R 2 Fr.
®2 AFEMBINIESH

Table 2 Mechanical parameters of different materials

R HELVNEA PAPERIE/GPa W)/ (kg'm3)
HEM e 0.35 6.00 1200
I vy i 0.42 0.6 2200
i 0.49 0.05 1100
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Table 3  Structural parameters
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Fig.12 Simulation model of electric field in bars
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