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三相五柱变压器直流偏磁计算研究

李晓萍，文习山

武汉大学电气工程学院

摘要： 直流输电系统单极运行下，交直流共地使直流通过交流系统的接地极侵入交流系统，造成交流系统的变压

器直流偏磁，产生谐波。针对三相五柱变压器的直流偏磁问题进行了计算研究，在计算中，利用麦克斯韦场的方程

代替铁心柱的磁路方程，与电路进行耦合，并结合铁心的非线性特征曲线，形成了非线性方程组，通过求解该方程

组，最终实现对三相五柱变压器直流偏磁特性的分析。根据计算结果得知，由于A、C两相更靠近零序磁路(旁
柱)，B相在直流偏磁下与其他两相的磁耦合程度变弱。同时对不同直流入侵下的三相五柱变压器各铁心柱的磁场强

度进行了计算，无直流下，端轭的磁场强度最大，旁柱的磁场强度最小，直流入侵，各铁心柱的磁场强度峰值随直

流电流非线性增长，旁柱和端轭磁场强度的增长速度较三相柱快。
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DC Bias Computation Study on Three-phase Five Limbs Transformer

LI Xiao-ping, WEN Xi-shan 

School of Electrical Engineering, Wuhan University 

Abstract: The DC current flows into the earth as DC transmission system runs in monopole. At the 
same time the DC current inrush the AC transmission system through the earthed neutral point of 
transformer, which result in DC bias of AC transformer and consequently harmonics are produced. In 
previous research, DC bias problem on transformers of single phase and three-phase three limbs had 
been studied and had got some regularities. In this paper, DC bias on three-phase five limbs 
transformer had been studied by calculation. In the process of calculation, Maxell formula was used 
instead of magnetic circuit formula, coupling with electric circuit, combining with nonlinear characteristics 
curve of transformer core. A series of mathematic transformation were performed and numerical 
nonlinear algebraic equations were solved finally. Meanwhile DC bias problem on three-phase five limbs 
transformer were analyzed. The reasons were that A and C phase is much more close to zero sequence 
magnetic circuit than B phase and the coupling extent of B phase with other two phases under DC bias 
become feebleness. The magnetic intensity of transformer core limbs was calculating synchronously. The 
magnetic intensity of end yoke is largest and that of side leg is smallest without DC bias. Under DC bias 
the magnetic intensities of end yoke and side legs are increasing fastest with the increase of DC bias.
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