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摘要摘要摘要摘要： 

输电线路导线上传输工频电流、谐波电流、电晕电流和载波电流时，这些交变电流在周围空间产生交变电磁场，

可能会对附近电气设施构成电磁影响，而电磁影响研究的关键之一是电场强度。研究输电线路导线上交变电流在

周围空间产生交变电磁场，首先将“单导线–大地”回路产生的交变电磁场作为基本模型，多根导线产生的交变

电磁场即为各单根导线产生交变电磁场的合成。基于此，介绍了水平单导线上交变电流产生的电场强度水平分量

的计算方法，进而在索末菲尔德(Sommerfeld)水平偶极子场理论基础上，推导了电场强度的垂直分量，采用第2
类1阶贝塞尔函数和1阶斯特鲁夫函数来表达索末菲尔德型积分，这既在理论上统一了电场强度水平分量和垂直分

量的表示方式，也为数值计算提供了方法，可供工程计算参考。 
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An Approach to Calculate Electric Field Strength Resulting From AC Currents 
Flowing Through Horizontal Infinite Line
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Abstract: 

The AC currents flowing through power transmission line, such as power frequency current, harmonic 
currents, corona current and carrier current, produce a resultant alternative electromagnetic field in 
surrounding space, and this field electromagnetically affects on adjacent electrical equipments, one of 
the key topics in the research on the electromagnetic affect is the electric field strength. To research 
the alternative electromagnetic field in surrounding space, which is produced by AC current flowing 
through the conductors of transmission line, firstly the alternative electromagnetic filed produced by 
single conductor-ground circuit is taken as the basic model; then the alternative electromagnetic field 
produced by multi-conductors is the resultant of electromagnetic fields produced by all conductors. The 
method to calculate the horizontal component of electric field strength produced by alternative current 
flowing through single horizontal conductor is presented; then based on Sommerfeld’s theory of 
horizontal dipole field, the vertical component of the electric field strength is derived, and the first-
order Bessel function of the second kind and the first-order Struve function are utilized to express the 
Sommerfeld-type integration, therefore, the expression ways of horizontal component and vertical 
component of electric field strength are unified theoretically, and the result of this research offers a 
method of numerical evaluation that is available for reference to engineering calculation of electric field 
strength. 
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