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Study on Calculation Verification and Engineering Application of Offshore VSC-HVDC
Phase Selection Closing Operation Measures

LI Ying', LI Haitao’, LIU Gengen®’, SHAN Huaping’, WANG Genzheng’
(1. TBEA Hengyang Transformer Co., Ltd., Hunan Hengyang 421007, China; 2. Nanjing Nanrui Jibao Electric Co., Ltd., Nanjing
211102, China; 3. TBEA Zhongfa Shanghai High Voltage Switch Co., Ltd., Shanghai 201401, China; 4. DC Technology Center of
State Grid Co., Ltd., Beijing 100052, China)

Abstract: In this paper, the adoption of phase selection closing measures are described in order to prevent the fail-
ure of power supply due to excitation inrush current of transformer during the completion of the power supply of off-
shore VSC-HVDC system. For assuring the smooth implementation of phase selection operation , the maximum allow-
able deviation of operation time permitted by the circuit breaker is determined by the simulation calculation of excita-
tion inrush current of transformer. Through the test verification, the factors and ranges affecting the operation time
dispersion of circuit breaker are confirmed. According to the above calculation and verification results and the idle
time dispersion test of the circuit breaker, the intermediate value of multiple making time is selected as the final pa-
rameter, the influence of mechanical and electrical dispersion of circuit breaker is reduced, the excitation inrush
current of transformer is effectively suppressed in the actual operation assessment. It can provide reference for the co-
ordination and control strategy of the offshore VSC-HVDC phase selection closing device , operation characteristics of
circuit breaker and excitation inrush current of transformer of subsequent offshore VSC-HVDC system.

Key words: VSC-HVDC transmission; inrush current calculation of transformer; operation time of circuit breaker;
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Fig.1 Main diagram of Rudong sea converter station
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Table 1 Main parameters of transformer
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Table 3 Excitation inrush current and dispersion calculation results
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Table 4 Output 1.2 circuit breaker
H 01 | gLl
) A Bl CHl A B #l CHil
k1 k2 ekl 2 ikl g2 ikl g2 HZ 2 HZk g2 E dis2

84.2 87.3 88.1 873
84.3 87.9 87.7  88.1
84.5 87.8 88.2 879
84.3 88.1 88.0  88.1
84.2 88.0 88.5 882

2020-11-05 2020-11-05
8:30 8:00

87.1 85.2 244 245 246 243 242 243
86.9 85.8 244 244 246 243 242 243
87.3 86.8 245 244 246 243 242 244
87.0 87.7 244 244 246 243 242 243
86.7 87.1 244 244 246 243 242 244

86.1(+1.9) 879 888 882
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compensation correction
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