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A new fault location method for stator single-phase ground fault in large turbine generator

HUANG Shaofeng, JIA Wenchao
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources
(North China Electric Power University), Baoding 071003, China)

Abstract: Fault location for stator single-phase ground fault can extend the function of stator ground fault protection,
providing a reference for fast detecting the fault. The paper analyses the potential characteristics of the large turbine
generator, deduces the relation between the stator winding potential fault position, and gives a new formula of winding
potential. The characteristics of zero sequence voltage and three phase voltage are analyzed when stator single-phase
ground fault is occurring, and the relation between three-phase voltage amplitude and fault position & grounding
resistance is deduced. Therefore, a new fault location principle based on the amplitude of zero sequence voltage and
three-phase voltage is proposed. The theoretical analysis and simulation show that this method can detect the fault
location reliably. In addition, it is immune no matter which neutral grounding mode is used. The fault location scheme
only uses zero sequence voltage and three phase voltage, is very simple, don’t need additional equipment, and can be used
to detect high impedance grounding fault. The simulation shows that it is feasible.
This work is supported by Fundamental Research Funds for the Central Universities (No. 2016MS87).
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Fig. 1 Diagram of stator ground fault of generator
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Fig. 2 Vector diagram of coils potential
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Table 1 Relation between potential £ (o) and fault position &

a E(a) O(a)
1/7=14.3% 0.1495 25.71°
2/7=28.6% 0.2981 21.42°
3/7=42.9% 0.4450 17.13°
4/7=57.2% 0.5895 12.84°
5/7=71.4% 0.7307 8.58°
6/7=85.7% 0.8678 4.29°
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Table 2 Relation between the theoretical potential
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Fig. 5 Generator model with distributed parameter
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Table 3 Simulation result
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