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Improved Bergeron Differential Protection Algorithm for Half-wavelength AC
Transmission Line

LU Jinfeng, ZHAO Qingchun, XIE Hua, LIU Kui, ZHU Xiaotong
(NR Electric Co., Ltd., Nanjing 210000, China)

Abstract: Due to long transmission distance and high voltage grade, the half - wavelength AC transmission line
(HWACT) shows obvious distributed parameter characteristics, so the traditional relay protection algorithm is no
longer applicable. This paper proposes an improved Bergeron differential protection algorithm which can protect the
whole area of HWACT. The algorithm consists of two different sensitivities of the differential protection. The low sen-
sitivity of the differential protection is for the short-circuit faults at both ends, and the high sensitivity is for the short-
circuit faults in middle section. A simulation model of HWACT based on PSCAD is established to verify the algo-
rithm. Simulation results indicate that the low sensitivity of the differential protection can ensure speedy protection,
and the high sensitivity of the differential protection can improve the protection sensitivity.
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Fig. 1 Simplified diagram of half-wavelength
AC transmission line
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Fig.2 M-side electric parameters changed with the
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Fig. 3 Bergeron differential current

(three-phase short circuit)
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Fig. 4 Bergeron differential current
(A-phase short circuit)
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Table 1 Performance of improved Bergeron differential

protection (three-phase short circuit)

protection (A-phase short circuit)
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Table 3 Performance of improved Bergeron differential

protection (B-C-phase grounding short circuit)
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