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Abstract ; The thermal properties of the stator were studied before and after the rotor interturn short circuit
fault (RISC) in the turbo generator. Different from the other research, not only the impact of voltage sag

caused by the RISC fault was analyzed on the reinforcement of exciting current action but also the me-
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chanical response of the stator was studied due to the unbalanced thermal distribution. Firstly, the air gap

magnetic flux density expression in the normal case and the RISC condition with reinforced exciting cur-

rent were deduced to obtain the core loss and copper loss formulas. Then the 3D finite element simulated

model was established to calculate the core loss, copper loss and stator temperature in different RISC de-

grees. Finally, the experiment was taken on the CS -5 prototype generator to obtain the stator tempera-

ture. The experiment result is consistent with the theoretical analysis and the finite element calculation. It

shows that the core loss and copper loss will increase as well as the stator temperature due to the rein-

forced exciting current after RISC happens. As RISC increases, the stator temperature will increase more

obviously. The edge of the stator end face has the largest amplitude of deformation and stress, making it

the most vulnerable position under thermal response.

Keywords : turbo generator; rotor interturn short circuit; reinforced exciting current action; loss charac-

teristic; stator; thermal response
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Table 4 Thermal boundary parameter in different part
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Table 5 Physical parameter of stator and housing
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Table 6 RMS value of different type loss in varied

RISC cases
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Fig.15 Stator mechanical response in different cases
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Table 7 Mechanical responses of stator core before
and after RISC

R N1/ Pa AETE/m
EH 5.54 x107 (1 pu) 3.64 x 1075 (1 pu)
55 5% 9.46 x107 (1.71 pu) 6.06 x10 % (1.66 pu)
HH % 10% 1.40 x108(2.53 pu) 9.76 x10~°(2.68 pu)
S 15% 1.65 x10%(2.98 pu) 1.07 x10 7 (2.94 pu)
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Fig.16 Experiment setup
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Table 8 Stator temperature in different cases

T4 fis ./ °C F8/C WE/ %
EH 36.8 37.5 1.87
L 5% 45.0 44.3 1.58
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