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Fig.1 Primary system wiring diagram of
Liguo substation
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Fig.3 Positive sequence impedance
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Table 1 Calculation results (case 1)

—Zi+Zn + Zr2)

L

Sn/MVA L/km L'/km A%
20. 0 24. 4 54. 6 124
31.5 16.9 33.5 98
40.0 14. 2 25. 8 82
50.0 12.1 20. 0 65
63.0 10. 4 15.2 46
80. 0 9.0 11.3 26
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Table 2 Calculation results (case 2)

Z./9 L/km L'/km A%

5 9.8 21.8 122
10 11.5 20.5 78
15 13.1 19. 2 47
20 14.7 17.9 22
25 16. 3 16. 6 2
30 17.9 15. 3 —15
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Cause Analysis and Countermeasures on Transformer Backup-protection Operation-failure Accident

LIU Guilin, MA Jinghui
(Xuzhou Power Supply Company, Xuzhou 221005, China)

Abstract: A 35 kV side compound voltage blocking over-current protection operation failure accident occurred on main
transformer in a 110 kV substation. According to the on-site survey and analysis, the cause of the accident is that backup-
protection did not act because the bus residual voltage was higher than the low-voltage element setting value of backup-
protection of the transformer when three-phase short circuit fault occurred in distant end of 35 kV line. It points out that the
device voltage sensitivity of transformer backup-protection on middle and low voltage side is not enough when the three-phase
short circuit occurred in distant end of lines. In order to prevent occurrence of similar accidents, a countermeasure is put
forward. That means to add a segment over-current protection without voltage blocking to the transformer backup-protection.

The quantitative analysis is used to show the improvement of the transformer backup-protection.

Key words: transformer; backup-protection; compound voltage blocking; over-current protection; low-voltage components;

operation failure; sensitivity





