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Research on the transient characteristics of the protective CTS with co-impacts of DC bias and remnant
flux

LI Chang-yun', LI Qing-min', LI Zhen', YAO Jin-xia?>, LIU Min>
(1. School of Electrical Engineering, Shandong University, Jinan 250061, China;
2. EPRI of Shandong, Jinan 250002, China)

Abstract: The transient characteristics of protective electromagnetic current transformers are pivotal factors to ensure the stability of
power systems. Equivalent circuit models of electromagnetic type protective CTs are established with DC bias. Combined with
electromagnetic equations, the co-impacts from both DC bias and remnant flux on the time-to-saturation and the transient factor of
protective CTs are deduced with quantitatively numerical expressions being given. The analysis indicates that the DC bias current will
accelerate saturation of the protective CTs up to several milliseconds, and the CTs will saturate more quickly while the DC current
becomes larger. Inthe meanwhile, the transient factor will be enlarged by the co-impacts, which results in that the selected CT won’t
fulfill the system demands. Simulations are presented to verify the above analyzed results. The proposed research presents useful
reference for proper selection of protective CTs as well as reliable setting of corresponding relay device in power systems.
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Fig.1 Equivalent circuit for DC bias analysis
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Fig.2 Equivalent circuit and excitation characteristics of CT
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Fig.3 Relationship between saturation factor and

time-to-saturation
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Fig.4 Relationship of transient factor with DC bias and remnant

factors
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Fig.5 CTs’ primary and secondary currents without remnant

flux
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