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Influence of Calculation Parameters of Time-stepping Finite Element Method on
Simulation Results in Turbo-generators Large Disturbance Process

HU Jial, LUO Ying-Li, LIU Xiao-Fang?, WANG Hong-Yu?l, SUN Yu-Tian?

1. School of Electrical and Electronic Engineering, North China Electric Power University
2. Harbin Institute of Large Electrical Machinery

Abstract: In order to accurately describe the effects of large disturbance on the dynamic stability and
the generator’s characteristics in the power system, a field-circuit-network coupling time-stepping finite
element method (T-S FEM) model is employed to calculate the dynamic response of the one machine
double circuit line infinite system, considering the effects of slot wedge, damping, rotor core and the
comb ring. This paper systematically analyzes how the 10 calculation parameters, such as end region
leakage reactance, equivalent conductivity and mesh density, impact the critical clearing time, the
electromagnetic torque and other electromechanical variables in the simulation. The result shows that
stator end leakage inductance affects the maximum electromagnetic torque in the transient process
evidently, while the equivalent conductivity of slot wedge has significant influence on the excitation
current and critical clearing time. The analysis in this paper provides the basis for accurate system
dynamic simulation, parameter identification and helps the study on capability of huge generators to
endure the abnormal operation.
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