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Method for suppressing commutation failure for SLCC based on STATCOM commutation
current compensation
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(1. College of Electrical Engineering, Sichuan University, Chengdu 610065, China; 2. State Grid Jiangsu Electric
Power Co., Ltd. Research Institute, Nanjing 211103, China)

Abstract: In a DC transmission system based on multi-source self-adaptive line commutated converters (SLCC),
commutation failure can be suppressed by configuring STATCOM to compensate reactive power under AC faults.
However, under severe AC faults, commutation failure may still occur even when the STATCOM reaches its maximum
compensation capacity. To address this issue, a commutation failure suppression method based on STATCOM
commutation current compensation is proposed. First, the topology and control strategy of the SLCC-based DC
transmission system are analyzed. Second, by examining the SLCC commutation process, it is found that the LCC
commutation current is jointly provided by the AC grid and the STATCOM. Based on this, it is proposed to compensate
the LCC commutation current by controlling the STATCOM output current to accelerate the commutation process and
reduce the commutation overlap angle, thereby suppressing commutation failure. Compared with reactive power compensation
based methods, the proposed method achieves better commutation failure suppression under the same STATCOM capacity.
Finally, a SLCC DC transmission system model is built on the PSCAD simulation platform. Simulation results show that
the proposed method can effectively enhance the ability of SLCC to withstand commutation failures.
This work is supported by the Natural Science Foundation of Sichuan Province (No. 2024NSFSC0865).
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Table 1 Parameters of HVDC system
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Table 3 Economic analysis of different technological solutions
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Table 5 Comparison of single-phase grounding fault

commutation failure situations on rectifier side
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Table 6 Comparison of three-phase grounding fault
commutation failure situations on rectifier side
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Table 7 Comparison of single-phase grounding fault

commutation failure situations on inverter side
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Table 8 Comparison of three-phase grounding fault

commutation failure situations on inverter side
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