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Fig.2 Short-circuit current path and equivalent circuits
of MMC before being blocked after fault
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Fig.4 Equivalent circuit of single-pole fault of
transmission line in MMC-HVDC
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Fig.5 Equivalent circuit of distributed parameter
lossy transmission line
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Calculation of fault current in MMC-HVDC based on
numerical inverse Laplace transform
WU Tonghua' , DAT Wei', LI Xindong', HOU Xiaofan', OUYANG Zigiang'*, YAN Zheng"’
(1. State Key Laboratory of Smart Grid Protection and Control,,Nari Group Corporation, Nanjing 211106, China;

2. Key Laboratory of Control of Power Transmission and Conversion, Ministry of Education,
Shanghai Jiao Tong University , Shanghai 200240, China)
Abstract : The fault transient analysis of the modular multilevel converter based high voltage direct-current ( MMC-HVDC)

system is an important basis for the refined design of protection strategies and the selection of equipment parameters. To truly

reflect the current traveling wave process on the overhead line after the fault, it is necessary to introduce a distribution parameter

model of the transmission line in the analysis. Firstly, the MMC in the fault stage is represented equivalently. Then, the

equivalent circuit of the pole-to-pole fault of the DC system is established in the complex frequency domain. The fault current is

solved by the nodal analysis method,and the analysis results obtained in the complex frequency domain are converted into the

time domain responses by the numerical inverse Laplace transform ( NILT). Finally, the NILT-based calculation results are

compared with the electromagnetic transient simulation results for verification. The results show that the proposed method has

high accuracy and can effectively reflect the propagation characteristics of fault traveling waves, which is of positive significance

for the protection design of MMC-HVDC systems.

Keywords : numerical inversion of Laplace transform ( NILT) ; high voltage direct current ( HVDC) ; modular multi-level con-

verter (MMC) ;overhead transmission line ;fault current calculation ;traveling wave process
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