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Studies on Phase Shift Restraint Capacity of Feeder Current Differential Protection

ZHU Guo-fang, LU Yu-ping
(School of Electrical Engineering, Southeast University, Nanjing 210096, Jiangsu Province, China)

ABSTRACT: Data synchronization is an essential issue in
digital feeder current differential protection. Synchronization
tolerance leads to time shift and phase shift. A new index that
defined the phase shift restraint capacity of the differential
protection scheme was proposed. By analyzing the phase shift
restraint capacity of traditional differential protections using
phasor analysis method, it was found that the phase shift
restraint capacity of the triple-bias restraint criteria only reached
about 20°, while that of nonlinear restraint criteria might be up
to 60°. The paper presented a new phase differential protection,
a novel non-linear differential protection criterion, which
adopted restraint coefficient to adjust sensitivity of the criterion
and used protection action boundary angle to adjust the phase
shift restraint capacity. ATP simulation results indicate the new
scheme has good sensitivity to inner slight fault, fine ability
against current transformers saturation and excellent phase shift

restraint capacity.

KEY WORDS: differential protection; data synchronization;
phase shift restraint capacity; phasor analysis; non-linear
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Fig. 1 Characteristic of differential protection
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Fig. 4 Phase shift resistant ability of sum resistant current
scheme vs. max resistant current scheme
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