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汽轮发电机空心股线堵塞时定子温度场的数值仿真 

李俊卿1，王丽慧2 

1．华北电力大学电气与电子工程学院 
2．总参通信训练基地 

摘要： 

水–氢–氢汽轮发电机定子线棒中空心股线的堵塞能导致线棒过热，甚至会造成对地绝缘的击穿。掌握空心股线的

堵塞程度和电机中温度分布的对应规律有助于正确诊断空心股线的堵塞位置和严重程度。该文根据电机学、流体力

学和传热学的基本原理，研究汽轮发电机定子线棒中空心股线发生堵塞时水的流动状态，应用等效热网络法研究定

子空心股线发生不同程度堵塞时的定子温度场。提出当空心股线发生部分堵塞时在堵塞部位应用孔板原理的方法，

确定了定子线棒堵塞后各空心股线中冷却水的流量，并用堵塞系数表示空心股线堵塞的严重程度。分析计算不同堵

塞系数下的定子温度场，总结了空心股线堵塞程度与定子温度场之间的对应规律。 
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Numerical Simulation of Temperature Field in Turbo-generators Stator on Cooling 
Water Blockage

LI Jun-qing1, WANG Li-hui2 

1. School of Electrical and Electronic Engineering, North China Electric Power University
2. Communication Training Base of the General Staff

Abstract: 

The blockage of hollow strands can cause stator bar overheating, which induces insulation degradation 
even breakdown in water-cooling turbo-generators. It is helpful to diagnose the plugging site and 
blockage degree of hollow strands that holding the relationship between blockage fault of cooling system 
and temperature field. The water characteristic of turbo-generators stator is studied when the cooling 
waterway is blocked according to the electrical machines structure and the hydromechanics and the heat 
transfer theory. And the stator temperature field is studied by applying the thermal equivalent network 
method when the hollow-strands were blocked in different degree. When hollow-strands are blocked 
partly, the blockage site follows the principles of pore plate. The flux and velocity of water in the blocked 
strand is identified with the principles of pore plate. The blockage coefficient is used to express the 
hollow- strands blocked degrees. The stator temperature field has been obtained in different blockage 
coefficient. The relationship is generalized between hollow strands blockage degree and stator 
temperature.
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