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Nominal Field Calculation of HVDC Transmission Lines over an Irregular Terrain by Using
Fast Adaptive BEM
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Abstract: The nominal electric field calculation of HVDC transmission lines is the basis of its electromagnetic envi-
ronment analysis. Considering the effect of uneven terrain under the transmission line, an adaptive boundary element
method with rapidly filling matrix entries is proposed, which estimates the posteriori error based on the calculated re-
sults to adaptively mesh the boundary elements. In order to avoid repeatedly calculatingthe matrix elements in the
process of adaptive iterations, this paper uses the adaptive cross-product approximation method to accelerate filling
matrix elements, which can reduce the requirements of computational storage. Meanwhile, a pre-conditioning tech-
nique is utilized to improve the computational efficiency of the iterative solver. Numerical examples prove the correct-
ness and validity of the method proposed in this paper. This method can establish a foundation for analyzing the elec-

tromagnetic environment of HVDC transmission lines with complex terrain siutations.
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Fig. 1 Geometry of a HVDC transmission line over an

irregular terrain and the co-ordinate system
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Fig.2 A line conductor over a half-cylindrical ground
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Fig. 3 Potential along the checking line AB with and

without a semi-cylindrical ground
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Fig. 4 Potential gradients on the surface of the line AB
conductor with and without a cylindrical ground
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Fig.5 A double-circuit HVDC transmission line in a canyon
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Fig. 6 Potential comparison between the flat and the

irregular terrain along the checking line CD
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Fig.7 Comparison of the potential gradients on the No.2

and No.3 conductor surface in a canyon and with a
flat ground
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