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The influence of fixed series capacitor on distance protection using relay models
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Abstract: Protection of systems with series compensated lines is considered to be one of the most difficult tasks. Transmission line
protection needs to be adapted to the variations introduced by these devices. Based on the PSCAD/EMTDC platform, this paper
establishes the detailed simulation model of the fixed series capacitor and memory-polarizes distance relay and then achieves
closed-loop digital simulation of distance protection and compensated power system. The influence of series capacitor on the
protection scope, directional characteristic and impedance measurement of the distance relay is analyzed under different operation
situations. Some of the key factors that may lead to these influences are investigated, such as the over-voltage protection of the
capacitor, the remembrance of polarized voltage. Furthermore, some countermeasures are proposed to improve the reliabilitly of
distance protection at series-capacitor compensated lines. o
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Fig.1 Two-machine system with a fixed series capacitor
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Fig.2 Typical configuration of the fixed series capacitor
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Fig.3 Relay model function block diagram
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Fig 4 Effect of memory of polarized voltage
to distance elements
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Fig.5 The change of measured impedance before and
after fault in a series compensated line
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