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Performance analysis of single-terminal fault location for transmission

lines in an HVDC/AC interconnected power system
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Abstract: The operation principle and characteristics of flexible high voltage direct current (HVDC) is
different from conventional AC and DC transmission. With the application of flexible HVDC technology,
the fault characteristics of AC power system may change significantly, and the fault location algorithms
based on conventional AC power system face challenges. Therefore, based on the operating principle of
flexible HVDC, the operation characteristics of converter was analyzed when flexible HVDC/AC side has
fault. The analytic expression of short-circuit current in AC side was derived with converter unprotected,
current limited and converter blocked. The influencing rules of different transient operating conditions on
the performance of single-terminal fault location for transmission lines were analyzed. It is concluded that

the performance of single-terminal fault location for transmission lines in an HVDC/AC interconnected
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power system is influenced by the converter-side voltage dip coefficient and the referenced reactive power of
the converter. And the correctness of theoretical analysis is verified by PSCAD/EMTDC simulation.
Keywords: flexible HVDC; single-terminal fault location; transient characteristic; short circuit failure;

current-limiting protection
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Fig.2 Vector control structure of converter
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Fig.3 Simplified block diagram of inner current loop
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Fig.4 Equivalent circuit diagram of converter
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Table 1 Characteristic comparison under three conditions
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Fig.5 Equivalent circuit of AC side fault under Flexible HVDC infeed
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Table 2 Fault location results in converter side km
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Fig.6 Variation of fault location results under different reactive power command
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Table 3 Fault location results in converter side under different reactive power command
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HCRERE B d /km

0 300 600
20 20.45 22.85 24.79
40 40.87 45.82 48.94
60 61.28 65.81 70.42

100 101.67 104.28 107.92
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Fig.7 Variation of fault location results under different reactive power command
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Table 5 Fault location results in converter side under different reactive power command
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0 300 600
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40 76.8 78.4 80.5
60 89.4 90.8 92.7
100 138.1 140.2 141.5
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