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高压输电线环境评估中的电场逆问题研究
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2．中国电力科学研究院 
3．重庆电力科学试验研究院

摘要： 为避免高压输电线环评测试中的关于工频电场的大量测量工作，建立了高压输电线工频电场逆问题模型与

方程。采用全局正则化处理因测量数据中的干扰引起的逆问题解的不适定性，采用阻尼?高斯–牛顿法搜索逆问题

的最优解，从而得到输电线路的实际参数，根据其实际参数计算得出输电线周围的实际工频电场分布。以500 kV
同塔双回的输电线为例进行了验证计算，计算结果表明：全局正则化技术能有效解决逆问题解的病态性，进而根据

求解逆问题得到的输电线实际参数，计算出输电线下方的实际电场分布。因此在环评测量中，以计算代替部分测量

工作，可减少测量工作量。
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Study on the Electric-field Inverse Problem in the Environmental Evaluation of HV 
Transmission Lines
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Abstract: In order to avoid a large number of measurements in the environmental evaluation of the HV 
transmission lines, the inverse problem equation of the power-frequency electric field of the HV 
transmission line was reformulated in this paper. Global regularization was used to process the ill-posed 
characteristic of inverse problem solution caused by the interference. Damped Gauss-Newton method 
was used to search the optimum solution, and then the actual field source parameters of transmission 
lines could be obtained. A 500 kV double-circuit transmission line was taken as an example to verify the 
computation. The results show that the global regularization technology can effectively eliminate the ill-
conditioning characteristic of the inverse problem. According to the real parameters of transmission lines 
obtained from the solution to the inverse problem, the actual distribution of the electric field in the 
vicinity of transmission lines can be calculated. Therefore, in the environmental evaluation, the electric 
field strength at part of the measuring points under transmission lines can be measured firstly. Then 
through the computation of the inverse problem, the surrounding electric-field distribution can be 
calculated, so that part of the measurements can be replaced and the measurement workload can be 
reduced.
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