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Research on a maintenance evaluation method of the key section channel of a double UHVDC
feed in a grid based on safety risk probability

LIU Yil, ZHANG Yiming!, GAO Kun?, XIE Yan®, WU Haotian®, PAN Xueging?
(1. State Grid Henan Electric Power Company Dispatching & Controlling Center, Zhengzhou 450052, China;
2. State Grid Henan Electric Power Company Research Institute, Zhengzhou 450002, China;
3. China Electric Power Research Institute Co., Ltd., Beijing 100192, China)

Abstract: A dual UHVDC is fed into the same grid, and there is strong coupling between the channels. It is necessary to
develop a suitable maintenance evaluation method for the key section of the power receiving terminal. In order to do this,
a maintenance evaluation method based on safety risk probability for the key section channel of double UHVDC feed in a
grid is proposed. First, a grid strength evaluation method is established based on the analysis of the strength evaluation
index of the grid receiving terminal. The coupling strength of the grid structure is evaluated by short circuit ratio. From
the results of the evaluation and considering the safety factors of critical section channel maintenance, a quantitative
assessment method of safety risk for UHVDC critical section maintenance is proposed. A fuzzy evaluation model of
safety risk is constructed, and the reliability of the whole grid during the maintenance of the key section of UHVDC
channel is evaluated quantitatively according to the change rate of each index. Finally, simulation and evaluation are
carried out on the grid structure composed of Qing-Yu UHVDC and Tian-Zhong UHVDC in a provincial power grid, and
the effectiveness of the proposed maintenance evaluation method is verified. Dangerous maintenance scenarios are
identified by the proposed method and have gained the attention of the grid operation department and are forbidden in
actual operation.
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Table 1 Strength evaluation index value of grid
structure at receiving terminal
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method for section channel
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Table 4 Related DC short circuit ratio indexes after
maintenance of different channels
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Table 5 Multi infeed interaction factors and coupling coefficient
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Table 6 Operation mode of typical time period
M5 EERENE REGUIUGTRIGW  RETL) i &/ Mvar
1 9:00—10:00 24.309 692 97 502.8
2 10:00—11:00 24.617 430 47 7215
3 11:00—12:00 25.585 453 91 801.2
4 12:00—13:00 26.641 496 88 875.6
5  13:00—14:00 24.388 620 70 725.9
6  14:00—15:00 22.940 183 98 627.4
7 15:00—16:00 22.509 205 47 753.6
8  16:00—17:00 22.751 568 16 800.6
9  17:00—18:00 24.794 710 94 851.2
10  18:00—19:00 28.673 903 13 956.9
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Table 7 Maintenance evaluation results of typical time period
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1 9:00—10:00 0.152 0.089 20.72
2 10:00—11:00 0.282 0.102 31.91
3 11:00—12:00 0.352 0.124 32.39
4 12:00—13:00 0.427 0.136 44.07
5 13:00—14:00 0.325 0.125 30.77
6 14:00—15:00 0.126 0.071 21.83
7 15:00—16:00 0.187 0.035 40.64
8 16:00—17:00 0.358 0.105 35.34
9 17:00—18:00 0.297 0.099 33.33
10 18:00—19:00 0.129 0.023 41.09
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