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Table 1 Main parameters of a pumped-storage motor
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Fig.4 Two-dimensional simulation diagram of the electric motor
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Fig. 5 Simulation diagram of inter-turn short circuit of a certain magnetic pole of the motor
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Fig. 6 Simulation diagram of the external circuit of the electric motor
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Analysis of Circulating Current Characteristics of Inter-Turn Short

Circuit in Excitation Winding of Pumped Storage Motor

LI Zetong',LI Yonggang',MA Minghan', QI Peng”
(1. Department of Electric Power Engineering, North China Electric Power University,
Baoding 071003, China;
2. School of Electronic Information Engineering, Inner Mongolia University, Hohhot
010070, China)

Abstract: Aimed at the difficulty in early diagnosis of inter-turn short circuit faults in the excitation
winding of pumped storage motors, a fault diagnosis method based on the characteristics of circulating
current in the stator parallel branches was proposed. Firstly, starting from the electromagnetic field
theory, the mathematical relationship between inter-turn short circuit in the excitation winding and the
harmonic of the circulating current in the stator same-phase branch under the motor operation condition
was derived. Then, a two-dimensional simulation model of the pumped storage motor was established
by using the finite element software, and three working conditions of normal, slight and severe short cir-
cuit were simulated. The frequency spectrum analysis of the air-gap flux density and the branch circulat-
ing current was carried out. The research finds that the inter-turn short circuit fault will excite specific
fractional harmonics in the stator branch circulating current, and the amplitude of these characteristic har-
monics is significantly positively correlated with the severity of the fault. At the same time, the air-gap
flux density at the faulty pole will decrease accordingly. The method can achieve sensitive and non-
intrusive online detection of early inter-turn short circuit in the motor excitation winding by monitoring
the characteristic harmonics in the circulating current, providing an effective technical means to ensure
the safe and stable operation of the unit.

Key words: pumped storage motor; excitation winding; inter-turn short circuit; circulating current
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