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Deterioration Analysis of Inter-Turn Short Circuit Fault in
Synchronous Generator Rotor Windings Under Negative
Sequence Magnetic Field *

WU Yucai', MA Qiangian', WANG Yixian®, CAI Bochong'
(1. School of Electrical and Electronic Engineering, North China Electric Power University,
Baoding 071003, China;
2. Xingtai Power Supply Branch of National Grid Hebei Power Co., Ltd., Xingtai 055450, China)

Abstract: The rotor windings inter-turn short circuit fault is one of the common faults in turbine generator. When
a generator runs in asymmetric condition emerging negative sequence magnetic field, the deterioration rate of inter-
turn short circuit fault in rotor windings can be accelerated. In this paper, a 300 MW turbine generator running under
asymmetric operation was studied as an example. Considering damping system, the variations of generator fault
characteristics after rotor winding inter-turn short circuit were studied, including rotor current, rotor winding induced
electromotive force, short circuit loop current and damping current. What’ s more, the influences of rotor short circuit
coil turns and pitch and short-circuit point transition resistance under negative sequence magnetic field on the rotor
short current were studied, also the heating condition of the short circuit point was roughly analyzed. The results
provided a reliable decision support for repairing inter-turn short circuit in rotor winding after a generator experienced
bad operating conditions.
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