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直流输电线路三维离子流场的计算方法
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摘要： 当考虑导线弧垂、杆塔、地面起伏以及临近建筑物等影响时，高压直流输电线路的离子流场是一个三维

场，需要提出有效的三维直流离子流场的计算方法。采用优化模拟电荷法求得标称电场的电力线，然后基于

Deutsch假设计算直流离子流场的空间合成电场。针对直流模拟试验线段，对其附近放置房屋模型时地面及房屋模

型顶部的合成电场进行计算和测量，将计算结果与测量结果进行比较，其结果令人满意。该方法还适用于换流站的

离子流场分析以及其他类似物理问题的计算。
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A Calculation Method for 3-D Ionized Field Under HVDC Transmission Lines

LUO Zhaonan1, CUI Xiang1, ZHEN Yongzan1, LU Jiayu2, HAN Hui2, LIU Yuanqing2, YANG Yong2, 
JU Yong2 

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

Abstract: The ionized field under HVDC transmission lines is a 3-D field when regarding the influence of 
wires sag, towers, up-and-downs on the ground, surrounding buildings and other situations. It’s 

necessary to propose a method to calculate the 3-D ionized field. The Optimized Charge Simulation 
Method was used to calculate the electric lines of the space-charge-free electric field. Then the 3-D 
ionized field was calculated based on the Deutsch assumption. We measured and calculated the ionized 
field on the ground surface and the top of the building model when there was a building model placed 
near the DC experimental line sections. The calculation results matched well with the experimental 
measutement results. The method can be used for the calculation of the ionized filed in HVDC converter 
station and other similar problems.
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