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Method for Detection of Saturation of a Current Transformer
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(Soon-Ryul Nam - Joon-Ho Choi - Sang-Hee Kang - Sang-Won Min)

Abstract - A Method for detection of saturation of a current transformer (CT) is proposed. The algorithm is initiated
when the end point of a saturation period is detected. This detection is achieved by checking the time interval between
the adjacent zero-crossing points of the second derivative of the secondary current. Once the end point of the saturation
period is detected, the beginning point of the corresponding saturation period is determined by backward examination of
the sum of the secondary current from the end point. The performance of the algorithm was evaluated for a-g faults on
a 345 kV 100 km overhead transmission line. The Electromagnetic Transient Program (EMTP) was used to generate
fault current signals for different fault inception angles and different remanent fluxes. The performance evaluation shows
that the proposed algorithm successfully detects the saturation period even in the presence of a remanent flux.

Key Words : Current transformer, Detection, saturation, Second derivative, Zero—crossing point
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Fig. 1 Simplified equivalent circuit of a CT
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Fig. 2 Example of CT saturation: (a) Magnetization curve of
a CT (b) Current waveform for a 0° a-g fault with
40% remanent flux
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Table 1 Overhead transmission line parameters
Sequence Parameter Value Unit
R, R, 0.0345 kem
Positive Ly, L 0.9724 mH/km
Negative
C, G 0.0117 UF/km
Ry 0.2511 Qkm
Zero Lo 2.7058 mH/km
Co 0.0045 UF/km
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