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generator bar based on electrical properties

LI Yulin', LIU Xiangdong®?, HAN Jiaxuan’, WANG Weiyu‘, JIN Haiyun®

(1. China Southern Power Grid Energy Storage Co., Ltd., Guangzhou 510000, China; 2. CSG Power
Generation Co., Ltd. Maintenance and Test Company, Guangzhou 511400, China; 3. State Key Laboratory of
Electrical Insulation and Power Equipment, Xi'an Jiaotong University, Xi'an 710000, China; 4. State Grid
Zhejiang Electric Power Company Hangzhou Power Supply Company, Hangzhou 310000, China)

Abstract: The thermal effect in the long-term operation of pumped storage generator sets will cause adverse effect on the
main insulation performance of stator bars. Taking the VPI stator bar of an 18 kV pumped storage generator as the research
object, we prepared samples and designed thermal ageing scheme. By means of dielectric property test, conductivity test,
and breakdown characteristic test, the electrical properties of stator insulation under different ageing temperatures and
different ageing cycles were explored. The test results show that there is obvious and complete loss peak in the bending
section of stator bar. During the thermal ageing process, the dielectric constant frequency spectrum of insulating material
shows an increasing trend with the increase of ageing period, and the dielectric constant of the bending section shows a
stepwise decreasing trend with the increase of frequency. As thermal ageing progresses, the conductivity of samples
increases gradually, and the absorption ratio and polarization index both show a decreasing trend. The breakdown strength of
the straight section sample and the bending section sample continues to decrease, and the breakdown strength of the bending
section sample decreases more significantly.
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Tab.1 Accelerated thermal ageing test scheme
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Fig.2 Relative dielectric constants of samples aged at

different temperatures
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Fig.3 Dielectric loss factor of samples aged at

different temperatures
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Fig.5 Schematic diagram of direct current positive voltage

continuous pressurization test method
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Fig.7 Current density of samples aged at

different temperatures
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Fig.8 Electrical conductivity of samples aged at

different temperatures
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Tab.2 Weibull distribution parameters of breakdown strength

of samples with different ageing periods
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180-1 34.08 23.20 — —
180-2 33.66 20.06 — —
180-3 30.67 11.60 28.48 7.80
180-4 30.23 8.95 — —
180-5 28.33 8.73 — —
180-6 26.81 9.26 24.18 11.31
205-1 34.23 21.13 — —
205-2 31.63 12.80 28.40 6.69
205-3 28.97 6.09 — —
205-4 27.27 13.68 26.25 11.45
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