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Research on anti-corona performance of stator bars and windings for
high altitude large hydrogenerators
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Abstract: Simulation calculations were conducted on the stator bars and windings of generator in a high altitude area by
establishing a simulation model, and the rationality of the anti-corona design of the stator bar and winding was explored.
According to the design, the stator bars and windings were manufactured and the reliability of the anti-corona structure was
further verified through experiments. The simulation calculation results show that when the altitude is 3 000 m, the
maximum field strength of the stator bar during the operation voltage, anti-corona assessment voltage, and voltage withstand
process is 0.32, 0.44, and 0.53 kV/mm, respectively, and the maximum loss is 2.19x10°, 1.46x10°, and 6.34x10° W/m’,
respectively. The maximum electronic density between the layers of the generator winding is 1.32x10"7 m?. After the
modification of the oblique clearance of the stator winding, the maximum field strength of the stator bar during the operation
voltage, anti-corona assessment voltage, and voltage withstand process is 0.78, 1.50, and 2.14 kV/mm, respectively, and the
maximum loss is 3.01x10°, 6.8x10°, and 3.23x10° W/m®, respectively. The experimental results show that the stator bars can
pass the corona test under 40.7 kV and the withstand voltage test under 73.5 kV for 1 minute. With the increase of altitude,
the ultraviolet photon number of the winding at 1.1U, increases gradually, while that number is less than 1 000 when the
altitude is below 3500 m. The anti-corona performance of the designed winding meets the design and operation requirements
of the unit.

Key words: large hydroelectric unit; stator bars; stator windings; anti-corona performance
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Tab.3 The parameters of simulation calculation
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Fig.1 Electric field intensity distribution of stator bar
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Fig.2 Loss distribution of stator bar
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Fig.3 Geometry model of stator winding bevel spacing
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Fig.4 Electron density distribution at different altitudes
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Fig.5 Electric field intensity distribution of stator winding
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Fig.6  Loss distribution of stator winding
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Tab.4 Corona resistance and voltage withstand test of
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Fig.7 Test winding
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chamber simulation test chart
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Tab.5 Stator winding starting corona at different altitudes
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Fig.9 UV photon count of windings at different altitudes
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