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Discussion on the coordination of backup protection relay settings in the 220~750 kV network

ZHANG Yonghao, GONG Renmin, WANG Liqgiang, QIU Xiangdong, ZHOU Qingjie
(Beijing Join Bright Digital Power Technology Co., Ltd., Beijing 100085, China)

Abstract: As the primary protection of the 220~750 kV network strengthens, there are more controversy to relay
coordination of backup protection in power industry. To solve the problem, this paper mainly introduces several common
installation methods used in the field about backup relay coordination in high voltage power network, and analyzes the
reasons of different relay coordination schemes. In view of grounding distance measuring impedance under the influence
of zero sequence compensating coefficient, the special consideration in grounding distance protection setting is discussed.

Furthermore, through the analysis of high voltage power network backup protection and verification of actual case, a
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setting calculation method used in high voltage system backup protection is recommended.

Key words: setting calculation; backup protection; coordination; compensation coefficient
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Table 5 Zero sequence compensation coefficient table in
different operating conditions
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Table 6 Measurement impedance based on varied compensation coefficient in the different fault positions

in the line (double loop operating mode)

10% 50% 70% 100%

S22k % B 0.382 0./84.62° 1.910 2./84.62° 2.674 3 /84.62° 3.820 5./84.62°

. (2,-2)/(32,) 0.370 4./84.1° 1.8722./84.2° 2.654 6./ 84.34° 4,131 3./85.54°

:F[ii (Zy-2,+Zw)/(32,) 0.347 0./83.45° 1.751 5./83.54° 2.483 3./83.65° 3.814 5./84.67°
JL

(2,-2,-23,12,)/(32,) 0.373 1./84.28°

1.885 8./84.39° 2.674 3 £84.53° 4.167 3.£85.77°
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Table 7 Measurement impedance based on varied compensation coefficient in the different fault positions

in the line (another one in the double loop overhauls both ends of the ground)

10%

50%

70%

100%

SR R B BT 0.382 0.£84.62°

1.910 2 £84.62°

2.674 3 £84.62°

3.820 5.284.62

(2,-2)/(32,) 0.385 9./85.08°
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2.678 1.£84.73°

3.788 9./84.38°

il
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o (2,-2, fZJM/Zo)/(3Zl) 0.389 8.285.06° 1.939 3 ./84.86° 2.704 1./84.71° 3.824 3./84.37°
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Table 8 Impedance using different modification rules
10% 50% 70% 100%
SEBR kBB BT 0.382 0.£84.62° 1.910 2.£84.62° 2.674 3 /84.62° 3.820 5./84.62°

(14K,,)/(1+K)=09942

0.379 8 £84.62°

1.899 1.£84.62°

2.658 8 £84.62°

3.798 3 £84.62°

X, <0.3X, Hy 0.928 5(0.65/0.7)

0.354 7.£84.62°

1.773 6 £84.62°

2.483 1.£84.62°

3.547 3 £84.62°

(1+K, )/(1+ K)=1.508 9

0.416 7.£84.62°

2.022 7.£84.62°

2.831 8.£84.62°

4.167 3.£85.77°
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