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A new algorithm based on frequency distribution for avoiding the mal-operation of
transformer differential protection

BAI Jialin', GAO Changpei', WANG Yuen', ZHAO Wuzhi', NIU Jing', ZHAO Jianxin?, HUANG Ting’, ZHENG Tao’
(1. Guizhou Power Dispatching and Control Center, Guiyang 550002, China; 2. The Beijing Sifang Automation
Co., Ltd., Beijing 100085, China; 3. School of Electrical and Electronic Engineering,

North China Electric Power University, Beijing 102206, China)

Abstract: To avoid the mal-operation of transformer differential protection when out-zone fault occurs under current
transformer (CT) saturation, a new algorithm based on frequency distribution is proposed. A new current waveform is
obtained by a symmetric transformation of initial part of differential current after fault occurred, and then its characteristic
is extracted by frequency distribution histogram. In the case of CT’s serious saturation, medium saturation, mild saturation,
the out-zone fault and the inner-zone fault can be clearly detected by the proposed algorithm. This algorithm only needs
detecting the time of fault occurring, while the time of differential current increasing is no more needed, the proposed
algorithm is very fast and reliable. Simulation show satisfactory results and validate its flexibility and reliability.
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Fig. 1 CT saturation under steady state
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Fig. 2 CT transient saturation
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Fig. 3 Differential current and related current after transformation

at out-zone fault and inner-zone fault
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